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OP-5-4 Body size phenotypes and sarcopenia: The Korean sarcopenic obesity study (KSOS)
Tae Nyun Kim2*, Eun Ju Lee2, Ki Jung Kim2, So Won Park2, Mi Gyung Kwon2, Sae Jeong Yang1, Hye Jin Yoo1, Sei Hyun Baik1, Dong 
Seop Choi1, Hye Kyeng Kim2, Kyung Mook Choi1

Division of Endocrinology and Metabolism, Department of Internal Medicine, College of Medicine, Korea University, Seoul, Korea1, 
Department of Internal Medicine, Cardiovascular and Metabolic Disease Center, College of Medicine, Inje University, Busan, Korea2
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OP-5-5 Effect of Helicobacter pylori infection on endothelial function in metabolic syndrome 
Yousef Rasmi1*, Fariba Valipour2, Mohammad-Hassan Khadem-Ansari1, Neda Valizadeh3, Fariba Khosravifar4

Department of Biochemistry, Faculty of Medicine, Urmia University of Medical Sciences, Urmia, Iran1, Department of Biology, 
Faculty of Sciences, Isalamic Azad University- Research Branch, Tehran, Iran2, Department of Endocrinology, Faculty of Medicine, 
Urmia University of Medical Sciences, Urmia, Iran3, Departement of Biology, Payame Noor University, Tehran, Iran4

Friday 9 Nov. 14:40~15:40 / Convention Hall C, 4F

Oral Presentation 6
Chronic complications of diabetes I / 205

Chair : In Joo Kim, Choon Hee Chung 

OP-6-1 Usefulness of albuminuria as predictor for coronary artery stenosis, regardless of estimated glomerular 
filtration rate, in patients with type 2 diabetes mellitus
Jang-Won Son*, Eun-Hee Jang, Mee-Kyoung Kim, Ki-Hyun Baek, Soon Jib Yoo, Ki-Ho Song, Kun-Ho Yoon, Bong-Yun Cha, 
Kwang-Woo Lee, Ho-Young Son, Hyuk-Sang Kwon
The Catholic University of Korea

OP-6-2 Serum glycated albumin level has negative correlation with ankle-brachial index in Korean diabetes 
patients
Sun Ok Song*, Eun Seok Kang, Bong Soo Cha, Hyun Chul Lee, Byung-Wan Lee
Division of Endocrinology and Metabolism, Department of Internal Medicine, Severance Hospital, Yonsei University College of 
Medicine

OP-6-3 High urinary ACE2 concentrations are associated with severity of glucose intolerance and microalbuminuria
Jong Dai Kim*, Won Seon Jeon, Mi Hae Seo, Eun Jung Rhee, Cheol Young Park, Won Young Lee, Ki Won Oh, Sung Woo Park, Se 
Eun Park
Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, 
Korea

OP-6-4 Diurnal fluctuation of real-time heart rate variability in normal volunteers
Hun-Sung Kim1*, Kun-Ho Yoon1, Wona Choi2, Jung Eun Oh2, Chan Soo Yoon2, Jae-Hyoung Cho1

Division of Endocrinology and Metabolism, Department of Internal Medicine, The Catholic University of Korea, Seoul, Korea1, 
Institute of Catholic Ubiquitous Health Care, The Catholic University of Korea, Seoul, Korea2

OP-6-5 Glycated albumin is associated with diabetic retinopathy in diabetic patients
Won Seon Jeon*, Mi Hae Seo, Se Eun Park, Eun Jung Rhee, Won Young Lee, Ki Won Oh, Sung Woo Park, Cheol Young Park
Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine

Saturday 10 Nov. 13:30~14:30 / Emerald Hall, 3F

Oral Presentation 7
Behavioral medicine & education / 206

Chair : Jae Myung Yu, Kyu Jeung Ahn 

OP-7-1 Study for the pre-occupied conception on the insulin use in type 2 diabetic patients with multiple oral 
hypoglycemic agents
Ju yeon Son*, Sang Hee Byun, Jin Ju Hwang, Yun Hee Kim, Sun Ha Lee, Na Han, Seung Man Kim, Tae Kyun Kim, Min Jung Kwon, 
Soon Hee Lee, Jeong Hyun Park
Pusan Paik Hospital, College of Medicine Inje University

OP-7-2 The effectiveness of physical activities and diet reduction on total cholesterol and HDL in healthy overweight 
and obese Korean 
Ju Young Kim1*, Eun-Hyun Lee2, Sun Hyo Park3, Moon Chan Choi3, Juyong Lee4, June-young Yoon1

Department of Family Medicine, Busan Medical Center1, Graduate School of Public Health, Ajou University, South Korea2, 
Department of Internal Medicine, Kurosungsim Hospital, South Korea3, St Elizabeths Medical Center of Boston, USA4
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OP-7-3 Comparison of the food and nutrient intakes in Korean adult and elderly people with type 2 diabetes 
mellitus: The Fourth and Fifth Korea National Health and Nutrition Examination Survey (2007-2010)
Soyeon Kim1*, Hyesook Kim1, Young Ju Choi2, Kap Bum Huh2, Namsoo Chang1

Department of Nutritional Science and Food Management, Ewha Womans University, Korea, Republic of1, Huh's Diabetes Clinic & 
the 21C Diabetes and Vascular Research Institute, Korea, Republic of2

OP-7-4 The different neural activation in response to pictures of high-carbohydrate foods in diabetic patients
Ji Hee Yu1*, Mi-Seon Shin1, Yong Wook Shin2, Jenie Yoonoo Hwang1, Jae Chan Leem1, Chang Hee Jung1, Eun Hee Koh1, Woo Je 
Lee1, Joong-Yeol Park1, Ki-Up Lee1, Min-Seon Kim1

Division of Endocrinology and Metabolism, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea1, Division of 
Psychiatry, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea2

OP-7-5 The effect of buffet-style nutrition education on the glycemic control in T2DM patients
Hee Young Kim1*, Eun Mi Kim2, Jinsun Choi1, Jeung Ho Lee2, Se-Eun Park3, Chul-Young Park3

Diabetes Mellitus Center, Kangbuk Samsung Hospital1, Department of Dietetic, kangbuk Samsung Hospital2, Department of 
Endocrinology and Metabolism, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine3

Saturday 10 Nov. 13:30~14:30 / Convention Hall A, 4F

Oral Presentation 8
Epidemiology & genetics / 207

Chair : Ie Byung Park, Seok Won Park 

OP-8-1 Genome-wide association analysis identifies variants associated with non-alcoholic fatty liver disease in 
Koreans
Chai Ryoung Eun1*, Seung Ku Lee2, Jae Hee Ahn1, Ho Cheol Hong1, Hae Yoon Choi1, Yoon Jung Kim1, Nam Hoon Kim1, Joo Hyung 
Kim1, Sae Jeong Yang1, Hye Jin Yoo1, Ji A Seo1, Sin Gon Kim1, Kyung Mook Choi1, Sei Hyun Baik1, Dong Seop Choi1, Chol Shin3, Nan 
Hee Kim1, Nan Hee Kim1

Division of Endocrinology and Metabolism, Department of Internal Medicine, College of Medicine, Korea University, Seoul, Korea1, 
Institute of Human Genomic Study, Korea University Ansan Hospital, Korea University College of Medicine, Ansan, Korea2, Division 
of Pulmonary, Sleep and Critical Care Medicine, Department of Internal Medicine, Korea University Ansan Hospital, Ansan, Korea3

OP-8-2 Exercise, anti-hyperglycemic agents and HbA1c in South Korean, 2008-2010 
Juneyoung Yoon1*, Eun-Hyun Lee1, Sun Hyo Park2, Juyoung Lee3, Dae-Hee Shin4, Moon Chan Choi2

Graduate School of Public Health, Ajou University, South Korea1, Department of Internal Medicine, Kurosungsim Hospital, South 
Korea2, St Elizabeths Medical Center of Boston, USA3, Gangneung Asan Hospital, University of Ulsan College of Medicine, 
Gangneung, South Korea4

OP-8-3 Withdrawn
OP-8-4 Quantitative recovery of IRS-1 with RXRα targeting medication in mitochondria dysfunction associated 

insulin resistance
Seung Eun Lee1*, Sung Soo Chung2, Byung Yong Ahn2, Young Do Koo2, Kyong Soo Park1

Department of Molecular Medicine and Biopharmaceutical Science, Seoul National University College of Convergence Science and 
Technology, Seoul, Korea1, Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea2

OP-8-5 Predicting cardiovascular outcomes by intima-medial thickness (IMT)
Sangmo Hong1*, Sei Hyun Baik3, Kwan Woo Lee4, Moon Suk Nam5, Jeong-taek Woo2, Young Seol Kim2, Yongsoo Park1

Department of Internal Medicine and Bioengineering, Hanyang University College of Medicine and Engineering, Seoul, Korea1, 
Department of Endocrinology and Metabolism, Kyung Hee University School of Medicine, Seoul2, Division of Endocrinology and 
Metabolism, Department of Internal Medicine, Korea University College of Medicine, Seoul3, Department of Endocrinology and 
Metabolism, Ajou University School of Medicine, Suwon4, Department of Internal Medicine, Inha University School of Medicine, 
Incheon5
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Saturday 10 Nov. 13:30~14:30 / Convention Hall B, 4F

Oral Presentation 9
Insulin resistance & obesity II / 209

Chair : Kwan Woo Lee, Cheol Soo Choi 

OP-9-1 The role of skeletal muscle mass in fatty liver disease: Fatty liver index is correlated not only visceral fat but 
also skeletal muscle
Jun Sung Moon1*, Byung Sam Park1, Jae Ho Cho1, Ji Sung Yoon1, Kyung-Ah Chun2, Ihn-Ho Cho2, Kyu Chang Won1, Hyoung Woo Lee1

Department of Internal Medicine, College of Medicine, Yeungnam University1, Department of Nuclear Medicine, College of 
Medicine, Yeungnam University2

OP-9-2 Salsalate and adiponectin improve palmitate-induced steatosis and impairment of lipid metabolism via 
inhibition of fetuin-A through the AMPK-NFκB pathway
Tae Woo Jung1*, Hae Yoon Choi1, So Young Lee1, Baek-Hui Kim2, Ho Cheol Hong1, Sae Jeong Yang1, Hye Jin Yoo1, Sei Hyun Baik1, 
Dong Seop Choi1, Kyung Mook Choi1

Division of Endocrinology and Metabolism, Department of Internal Medicine, College of Medicine, Korea University, Seoul, Korea1, 
Department of Pathology, College of Medicine, Korea University, Seoul, Korea2

OP-9-3 cAMP response element binding protein H mediates fenofibrate-induced suppression of hepatic lipogenesis 
by inhibition of sterol regulatory binding protein-1c expression
Ji Yun Jeong1*, Ae-Kyung Min2, Young Hoon Ko2, Yeon Kyung Choi1, Hyun-Ae Seo1, Kwi-Hyun Bae1, Jung-Guk Kim1, In-Kyu Lee1, 
Keun-Gyu Park1

Department of Internal Medicine, Kyungpook National University School of Medicine, Daegu, Korea1, WCU Program, Kyungpook 
National University School of Medicine, Daegu, Korea2

OP-9-4 Adipose inflammation and systemic insulin resistance in adipose-specific CRIF1-deficient mice
Min Jeong Choi1*, Soung Jung Kim1, Min Jeong Ryu1, Hyo Kyun Chung1, Saet Byel Jung1, Min Hee Lee1, Seong Eun Lee1, Yong 
Kyung Kim1, Kyong-Hye Joung1, Ju Hee Lee1, Bon Jeong Ku1, Gi Ryang Kweon2, Minho Shong1

Research Center for Endocrine and Metabolic Diseases, Chungnam National University School of Medicine, Daejeon, Korea1, 
Department of Biochemistry, Chungnam National University School of Medicine, Daejeon, Korea2

OP-9-5 Association between low SIRT1 expression in visceral and subcutaneous adipose tissues and metabolic 
abnormalities in women with obesity and type 2 diabetes 
Yeon Jin Jang1*, Seul Ki Lee1, Young Sook Song1, Hye Soon Park2, Jong-Hyeok Kim3, Yeon Ji Lee4, Yoon-Suk Heo5, Jimin Kim1, Ji Min 
Shin1

Department of Physiology, University of Ulsan College of Medicine, Seoul, Korea1, Department of Family Medicine, University of 
Ulsan College of Medicine, Seoul, Korea2, Department of Obstetrics and Gynecology, University of Ulsan College of Medicine, 
Seoul, Korea3, Department of Family Medicine, Inha University, College of Medicine, Incheon, Korea4, Department of General 
Surgery, Inha University, College of Medicine, Incheon, Korea5

Saturday 10 Nov. 13:30~14:30 / Convention Hall C, 4F

Oral Presentation 10
Chronic complications of diabetes II / 210

Chair : Kyong Soo Park, Kyu Chang Won 

OP-10-1 S-adenosylmethionine prevents atherosclerosis by inducing heme oxygenase-1 and ameliorating endoplasmic 
reticulum stress in vascular endothelial cells
Jaechan Leem1*, Eun Hee Koh1, Seok Woo Hong2, Mi-Ok Kim1, Hyun-Sik Kim1, Hye-Sun Park1, In Sun Park2, Min-Seon Kim1, 
Joong-Yeol Park1, Ki-Up Lee1

Department of Internal Medicine, University of Ulsan College of Medicine, Seoul, Korea1, Department of Anatomy, College of 
Medicine, Inha University, Incheon, Korea2

OP-10-2 The roles of the Mig-6 gene on vascular smooth muscle cell
Koon Soon Kim*, Ok Soon Kim, Kyoung Hye Jung, Jun Hwa Hong, Ju Hee Lee, Ye Eun Kang, Hyun Jin Kim, Young Suk Jo, Minho 
Shong, Bon Jeong Ku, Bon Jeong Ku
Department of Internal Medicine, Chungnam National University School of Medicine
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OP-10-3 Clusterin attenuates angiotensin II-induced renal fibrosis
Mi-Kyung Kim1*, Gwon-Soo Jung1, Hye-Young Seo1, Yun- A Jung1, Keun-Gyu Park2, In-Kyu Lee2

Department of Internal Medicine and Institute for Medical Science, Keimyung University School of Medicine, Daegu1, Department 
of Internal Medicine, Kyungpook National University School of Medicine, Daegu2

OP-10-4 Vaspin increases nitric oxide bioavailability through the reduction of asymmetric dimethylarginine in 
vascular endothelial cells
Min Jung Lee1*, Chang Hee Jung1, Woo Je Lee1, Jenie Yoonoo Hwang2, So Mi Seol2, Yun Mi Kim2, Yoo La Lee1, Min-Seon Kim1, 
Joong-Yeol Park1

Asan Medical Center, University of Ulsan College of Medicine1, Asan Institute of Life Sciences, University of Ulsan College of 
Medicine2

OP-10-5 Chrysanthemum zawadski extracts attenuate the highly reducing sugar-induced oxidative cell damage in 
pancreatic beta cells and vascular endothelial cells
Sang Youl Rhee1*, Kwang Sik Suh2, Sang Ouk Chin1, Suk Chon1, Seungjoon Oh1, Jeong-taek Woo1, Sung Woon Kim1, Young Seol Kim1

Department of Endocrinology and Metabolism, Kyung Hee University School of Medicine1, Research Institute of Endocrinology, 
Kyung Hee University Hospital2

Poster exhibition

Friday 9 Nov. 09:00~Saturday 10 Nov. 15:00 / Convention Center 3F & 4F Lobby
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PE001 A model for studying effects of misfolding proinsulin on cellular function
Soo-Young Park1*, Michael Ludwig2, Bin He2, Calvin Williams2, Natalia Tamarina1, Donald F. Steiner1, Graeme 1. Bell1, Martin 
Kreitman2

Department of Medicine, University of Chicago, Chicago IL, United States1, Department of Eology & Evolution, University of 
Chicago, Chicago IL, United States2

PE002 Good predictor of type 2 diabetes risk in Koreans
Hye Soo Chung*, Sam Kwon, Tae Hun Kim
Samsung Changwon Hospital, Sungkyunkwan University School of Medicine

PE003 Circulating osteocalcin level is not associated with the development of cardiovascular disease: mean 
8.4-year retrospective follow-up study
You-Cheol Hwang1*, In-Kyung Jeong1, Kyu Jeung Ahn1, Ho Yeon Chung1, Jin Yoo1, Da Hee Oh1, Kwan Hee Min1, Kyu Mi Shim1, Eun 
Hee Sung1, Ji Eun Yun1, Moon-Kyu Lee2

Department of Medicine, Division of Endocrinology and Metabolism, Kyung Hee University Hospital at Gangdong, Kyung Hee 
University School of Medicine, Seoul, Korea1, Division of Endocrinology and Metabolism, Department of Medicine, Samsung 
Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea2

PE004 Association of Inflammatory markers with cardiovascular risk factors and metabolic syndrome in an 
apparently healthy general population
Ji In Kang*, Sang Jun Lee, Sang Yong Kim, Hak Yeon Bae, Jin Hwa Kim
Department of Endocrinology and Metabolism, Chosun University Hospital, Gwangju, Korea

PE005 Association of metabolic syndrom and benign prostate enlargement in Korean male workers
Ji Young Lee*, Ill Keun Park, Yoon Joo Lee, Jung Yeon Yoon, Mi Young Kim, Tae In Choi
Radiation Health Research Institute, Korea Hydro & Nuclear Power Co., Ltd., Korea

PE006 Association of heavy metals with diabetes in the Korean population
Seong-Su Moon*, Young-Sil Lee
Dongguk University College of Medicine
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PE007 Age is a major determinant for metabolic abnormalities in women with polycystic ovary syndrome
Unjin Shim3*, Hyejin Lee1, Jee-Young Oh1, Young Sun Hong1, Hyewon Chung2, Yeon-Ah Sung1

Department of Internal Medicine, Ewha Womans University, School of Medicine1, Obstetrics and Gynecology, Ewha Womans 
University, School of Medicine2, Department of Internal medicine, Seoul Seonam Hospital, Ewha Womans University Medical 
Center3

PE008 Effects of high fat diet on phenotypes of liver-specific knock-out mice of Mitogen-Inducible Gene 6 (Mig-6)
Byung Kil Park3*, Jun Chul Lee2, Hee-Youn Kim1, Joong Won Lee3, Won Hoon Jeong1, Ki Young Kim1, Bon Jeong Ku2, Sang Dal Rhee1

Research Center for Drug Discovery Technology, Division of Drug Discovery Research, Korea Research Institute of Chemical 
Technology, Daejeon, Korea1, Department of Internal Medicine, Chungnam National University School of Medicine, Daejeon, 
Korea2, Department of Drug Development and Discovery, Graduate School of New Drug Development and Discovery, Chungnam 
National University, Daejeon, Korea3

PE009 Variants of the adiponectin gene and diabetic microvascular complications in patients with type 2 diabetes
Eun Yeong Choe1*, Hye Jin Wang2, Obin Kwon1, Kwang Joon Kim1, Byung-Wan Lee1, Chul Woo Ahn1, Bong Soo Cha1, Hyun Chul 
Lee1, Eun Seok Kang1

Division of Endocrinology and Metabolism, Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea1, 
Brain Korea 21 Project for Medical Science, Yonsei University College of Medicine, Seoul, Korea2, Institute of Endocrine Research, 
Yonsei University College of Medicine, Seoul, Korea3

PE010 Association of extraverted personality and abnormal glucose regulation in young women
Jee-Young Oh1*, Yeon-Ah Sung1, Hye Jin Lee1, Young Sun Hong1, Unjin Shim2, Han-Na Kim3, Hyung-Lae Kim3

Department of Internal Medicien, Ewha Womans University School of Medicine1, Seoul Seonam Hospital, Ewha Womans University 
Medical Center2, Department of Biochemistry, Ewha Womans University School of Medicine3

PE011 Transcription factor 7-like 2 (TCF7L2) gene polymorphism and diabetic complications
Hyung Jin Choi*, Woo Ri Park, Hyun Jeong Jeon, Tae Keun Oh 
Chungbuk National University Hospital

PE012 Diabetes, hypertension, and colorectal adenoma
Young Ha Kim1*, Chang Ho Cho2, Dong Hyun Kim3, Sung Hi Kim4, Jung Eun Lee1

Department of Food and Nutrition, Sookmyung Women's University1, Department of Pathology, Daegu Catholic University 
Hospital2, Department of Social and Preventive Medicine, Hallym University College of Medicine3, Department of Family Medicine, 
Daegu Catholic University Hospital4

PE013 The effects of meal calorie variation on metabolic syndrome, hypertension, and diabetes mellitus
Bumjo Oh*, Min Seon Park
Seoul National University Hospital

PE014 A study on the identification of single nucleotide polymorphisms related to type 2 diabetes throuh Genom-Wide 
Association Studies (GWAS)
Han Sook Kim1*, Bon Jeong Ku2, Young Jin Chung1

Department of Food & Nutrition, Chungnam National University1, Department of Internal Medicine, Chungnam National University 
School of Medicine2

PE015 Elevated serum arylhydrocarbon receptor mediated transcriptional activity in patients with type 2 diabetes mellitus
Eun Roh1*, Soo Heon Kwak1, Hye Seung Jung1, Young Min Cho1, Youngmi Kim Pak2, SeongYeon Kim1, Kyong Soo Park1, Hong Kyu Lee3

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea1, Department of Physiology, College 
of Medicine, Kyung Hee University, Seoul, Korea2, Department of Internal Medicine, Eulji University College of Medicine, Seoul, 
Korea3

PE016 The relationship between insulin therapy and cancer incidence in patients with diabetes : follow up study in Korea
Min Suk Lee1*, Soo Jin Lee2, So-Yeon An1, Hae Jin Kim1, Ki Hong Chun2, Tae Ho Kim3, Dae Jung Kim1, Seung Jin Han1, Young Seol 
Kim4, Jeong Taek Woo4, Kyu Jeung Ahn4, Yongsoo Park5, Moonsuk Nam6, Sei Hyun Baik7, Kwan-Woo Lee1

Department of Endocrinology and Metabolism, Ajou University School of Medicine, Korea1, Department of Preventive Medicine and 
Public Health, Ajou University School of Medicine, Korea2, Department of Internal Medicine, Kwandong University College of 
Medicine, Korea3, Department of Endocrinology and Metabolism, Kyung Hee University School of Medicine, Korea4, Department of 
Internal Medicine, Hanyang University College of Medicine, Korea5, Department of Internal Medicine, Inha University College of 
Medicine, Korea6, Department of Internal Medicine, Korea University College of Medicine, Korea7
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PE017 Effect of insulin resistance and body mass index on the risk of diabetes incidence: The Chungju metabolic 
disease cohort (CMC) study 
Sun-Young Lim1*, Jin-Hee Lee1, Hee-Seung Ha2, Hyuk-Sang Kwon3, Yong-Moon Park2, Won-Chul Lee2, Moo-Il Kang3, Hyun-Woo 
Yim2, Ho-Young Son3, Kun-Ho Yoon3

The Catholic Institute of Ubiquitous Health Care1, Department of Preventive medicine, College of Medicine, The Catholic University 
of Korea2, Department of Endocrinology and Metabolism, College of Medicine, The Catholic University of Korea3

PE018 A case of MODY5 without genitourinary abnormalities: The P159L-HNF-1β mutation
Eun Ky Kim1*, Soo Heon Kwak1, Hae Il Cheong2, Jung Hun Ohn1, Eun Roh1, Hye Seung Jung1, Young Min Cho1, Young Joo Park1, 
Kyong Soo Park1

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea1, Department of Pediatrics, Seoul 
National University Children’s Hospital, Seoul, Korea2

PE019 Withdrawn
PE020 The association of serum vitamin D level and metabolic syndrome in Korean men

Chang-Hae Park*

Department of Family Medicine, Eulji University of Hospital, Daejeon, Korea

PE021 The prevalence of diabetes mellitus in Korean women aged 30 59 years have decreased for recent 10 years: 
Results from the Korean national health and nutrition examination surveys, 1998-2010
Eun Ky Kim1*, Bo Kyung Koo1, Sang Wan Kim1, Ka Hee Yi1, Kyong Soo Park1, Min Kyong Moon1

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea1, Department of Internal Medicine, 
Boramae Medical Center, Seoul, Korea2
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PE022 A case of recurrent insulin autoimmune syndrome by alpha-lipoic acid in Type 2 diabetes
Gui Hwa Jeong*, Sung Rae Cho, Sang Min Lee
Changwon Fatima Hospital

PE023 A case of fulminant type 1 diabetes with Graves’ disease
Jae Moon Kim*, Kyung Ae Lee, Sunhee Kim, Heung Yong Jin, Hong Sun Baek, Tae Sun Park
Division of Endocrinology and Metabolism, Department of Internal Medicine, Research Institute of ClinicalMedicine of Chonbuk 
National University-Chonbuk National University Hospital, Jeonju, Korea

PE024 The favorable effects of Kimchi on metabolic parameters in patients with prediabetes
So-Yeon An1*, Min Suk Lee1, Yong Jun Choi1, Tae Ho Kim2, Hye-Kyoung Lee3, Won Sun Hwang3, Sun Jung Choe3, Mi Hyang Kim3, 
Seung Jin Han1, Hae Jin Kim1, Dae Jung Kim1, Kwan-Woo Lee1, Kwan-Woo Lee1

Department of Endocrinology and Metabolism, Ajou University School of Medicine, Korea1, Division of Endocrinology, Department 
of Internal Medicine, Kwandong University, College of Medicine, Korea2, Department of Food Services and Clinical Nutrition, Ajou 
University School of Medicine, Korea3

PE025 Recipient age predicts improved glucose homeostasis in new-onset diabetes after liver transplantation
Sunhee Kim*, Jae Moon Kim, Kyung Ae Lee, Hong Sun Baek, Tae Sun Park, Heung Yong Jin
Division of Endocrinology and Metabolism, Department of Internal Medicine, Chonbuk National University Medical School, 
Research Institute of Clinical Medicine of Chonbuk National University-Chonbuk National University Hospital, Jeonju, Korea

PE026 Clinical usefulness of the measurement of serum fructosamine in the management of childhood diabetes
Dong Soo Kang*, Jiyun Park, Ji Won Koh, Youn Shim Shin, Jeesuk Yu
Department of Pediatrics, Dankook University Hospital, Cheonan, Korea

PE027 Recovery of pancreatic beta cell function in type 2 diabetes by insulin pump therapy for six years
Soobong Choi1*, Hyun-Ju An1, Kyung-Jin Kim1, Yun-Hee Noh2

Department of Internal Medicine, Konkuk University School of Medicine1, Department of Biochemistry, Konkuk University School of 
Medicine2
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PE028 Unsuccessful switch from insulin to sulfonylurea therapy in permanent neonatal diabetes mellitus due to an 
R201H mutation in the KCNJ11 gene: a case report
Jeong Won Heo*, Sang-Wook Kim, Eun-Hee Cho
School of Medicine, Kangwon National University

PE029 A case of severe hypernatremic myopathy by primary hypodipsia, hyperglycemic hypertonic state in a 
17-year old patient with mental retardation
Chan Sung Park1*, Won Beom Kim2, Young IL Kim1, IL Sung Nam-Goong1, Hyun seong Lee1, Eun Sook Kim1

Department of Internal Medicine, Ulsan University Hospital, College of Medicine University of Ulsan, Ulsan, Korea1, Department of 
Family Medicine, Ulsan University Hospital, College of Medicine University of Ulsan, Ulsan, Korea2

PE030 Efficacy and safety of combined insulin-sitagliptin treatment in type 2 diabetes
Miwa Kuzutani*, Tatsuya Fijikawa, Yoshie Go, Haruko Kitaoka
Seikeikai Hospital

PE031 The association of cardiovascular events with non-albuminuric renal impairment of type 2 DM in Korean adults
A Ra Jo*, Yang Ho Kang, Dong Won Yi, Seok Man Son
Diabetes Center and Endocrine Clinic, Pusan National University Yangsan Hospital

PE032 Protective effect of a novel selective 11β-HSD1 inhibitor against glucose tolerance, adipogenesis and 
osteoporosis
Ji Seon Park1*, Sik Won Choi1, Su Jung Bae1, Sung Bum Park2, Byung-Kil Park3, Joong Won Lee3, Sang Dal Rhee1, Hee Youn Kim1, 
Won Hoon Jung1, Gyu Hwan Bae1, Seung Kyu Kang1, Jin Hee Ahn1, Seong Hwan Kim1, Ki Young Kim1

Division of Drug Discovery Research, Korea Research Institute of Chemical Technology1, Department of Toxicology, College of 
Pharmacy, Chungnam National University2, Graduate School of new drug discovery and development, Chungnam National 
University3

PE033 Asymptomatic pancreatitis associated with DPP-IV inhibitor
Juri Park*, Doo Man Kim
Hallym University Medical Center

PE034 Clinical factors that influence the efficacy of liraglutide in patients with type 2 diabetes
Tatsuya Fujikawa*, Miwa Kuzutani, Masamichi Date, Yoshie Go, Haruko Kitaoka
Seikeikai Hospital

PE035 Pregnancy outcomes in women with type 1 and type 2 diabetes
Hye Jung Jang1*, Hee Sook Kim2, JeongEun Park3, MoonYoung Kim3, SunYoung Ko4, SungHoon Kim5, SungHoon Kim1

College of Medicine Lab of Medical Informatics, Yonsei University, Seoul, Korea1, College of Nursing, Seoul National University, 
Seoul, Korea2, Department of Obstetrics and Gynecology ,Cheil General Hospital & Women’s Healthcare Center, Kwandong 
University College of Medicine, Seoul, Korea3, Department of Pediatrics, Cheil General Hospital & Women’s Healthcare Center, 
Kwandong University College of Medicine, Seoul, Korea4, Department of Medicine, Cheil General Hospital & Women’s Healthcare 
Center, Kwandong University College of Medicine, Seoul, Korea5

PE036 Comparison of LDL cholesterol concentrations by friedewald calculation and direct measurement for 
evaluation of Plasma LDL-cholesterol in patients with type 2 diabetes
Eun Ju Lee*, Hye Kyeng Kim, Hyun Jung Jo, Woon Sook Kim, Tae Nyun Kim, Tae Kyoon Kim, Min Jeong Kwon, Soon Hee Lee, Jeong 
Hyun Park, Doo Byung Lee, Mi Kyung Kim
Division of Endocrinology and Metabolism, Department of Internal Medicine, College of Medicine, Inje University, Busan, Korea

PE037 The effect of aerobic and resistance exercise on left ventricular function in diabetic heart
Tae hee Ko*, SungRyul Lee, Hyoung Kyu Kim, Dae Yun Seo, Nari Kim, Byoung Doo Rhee, Kyung Soo Ko, Jin Han
Research Laboratory for Mitochondrial Signaling, Department of Physiology, Cardiovascular and Metabolic Disease Center, Medical 
Research Center, FIRST Mitochondrial Research Group, Inje University, Busan, Korea

PE038 The effects of 1,2month subcutaneous administration of exendin-4 on body composition in obese type 2 
diabetes mellitus
Dong-Mee Lim*, Keun-Young Park, Hee-Kwan Won, Byung-Joon Kim
Division of Endocrinology & Metabolism, Department of Internal Medicine, Konyang University Hospital
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PE039 Adipose tissue inflammation and OXPHOS function according to body mass index 
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Plenary Lecture 1

Obesity is the most important risk factor for 

metabolic and cardiovascular disorders. The majority of 

individuals with obesity develop insulin resistance, type 

2 diabetes, dyslipidemia, fatty liver, hypertension and 

cardiovascular disease. However, approximately 10-30% 

of obese individuals are considered metabolically 

healthy, even though there is no consensus regarding 

the diagnostic criteria of “metabolically healthy obesity”. 

Possible causes of the difference between unhealthy 

and healthy obesity include fat distribution (visceral vs. 

subcutaneous), ectopic fat accumulation, inflammatory 

response in adipose tissue, and alteration in free fatty 

acid trafficking. Adiponectin is one of the proteins 

secreted by adipocytes. Plasma adiponectin levels are 

paradoxically reduced in obese subjects, but high 

plasma adiponectin levels are associated with 

metabolically healthy obese phenotype. Recently, we 

have conducted a series of studies regarding why 

plasma adiponectin levels are reduced in obese 

subjects. We found that mitochondrial function is crucial 

for adiponectin synthesis in adipocytes, and that 

mitochondrial dysfunction in adipose tissue can explain 

decreased plasma adiponectin levels in obesity. Adipocytes 

undergo maturation by two steps: differentiation and 

hypertrophy. During the early stage of maturation (diffe 

rentiation), adipocytes have high levels of metabolic 

activities and increased fuel consumption. These young, 

healthy adipocytes are relatively small in size and 

produce much adiponectin. Adiponectin is the most 

abundant protein in adipocytes, and adiponectin 

synthesis could be a major energy-consuming process in 

adipocytes. Thus increased mitochondrial function is 

critically required to match increased energy demand 

for adiponectin synthesis. By contrast, mitochondrial 

dysfunction leads to decreased fatty acid oxidation and 

increased triglyceride accumulation, making inactive, 

large (hypertrophied) adipocytes that cannot produce 

much adiponectin. Instead, these unhealthy adipocytes 

produce various inflammatory adipocytokines to promote 

systemic inflammation. I will present our recent data 

on the role of mitochondrial function in adiponectin 

synthesis and its implications in the genesis of 

metabolically healthy or unhealthy obesity. 

Metabolically healthy obesity: 
role of mitochondrial function in adipocytes

Ki-Up Lee
University of Ulsan, Korea
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Plenary Lecture 2

Diabetes increases the risk for heart failure, via 

mechanisms that are incompletely understood. We have 

examined temporal changes in myocardial insulin 

signaling in the heart in the various rodent models of 

diabetes. Insulin signaling is an important regulator of 

myocardial autophagy. The presentation will review 

recent findings describing specific mechanisms by 

which insulin signaling regulates autophagy in cardiac 

muscle, and describe the implications of these changes 

in the pathophysiology of diabetic cardiomyopathy. The 

presentation will also review novel mechanisms by 

which increased myocardial lipid uptake impairs 

autophagosome turnover. The presentation will review 

the implication of these phenomena in the pathogenesis 

of mitochondria dysfunction that contributes to the 

pathogenesis of diabetic cardiomyopathy. 

Autophagy and mitochondrial dysfunction in 
diabetic cardiomyopathy

E. Dale Abel 
University of Utah, USA
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S1 Diabetes education

The body changes in aging, and many organs and 

organ systems become to carry out intended functions. 

However, clinically pathologic problems generally result 

from disease, not normal aging. Geriatric disease can be 

treated or managed.

Physiologic changes in most organ systems contributed 

to the diminished reserve observed in the elderly. And 

so older people have limited physiologic reserve and 

they often tolerate illness or stimuli to homeostasis 

poorly.

Geriatric patients have multiple chronic diseases, 

along with all the sequelae and treatments that chronic 

conditions cause. In geriatrics there is rarely one 

diagnosis; the average is four. Multiple chronic diseases 

interact, adding ambiguity and complications. As a 

result, geriatric clinical situations are almost always 

challenging.

Geriatric patients are frail and often have social 

problems in addition to complex pathology. Geriatrics is 

inherently interdisciplinary to provide comprehensive 

care. The hallmarks of a well-functioning cooperative 

team are flexibility, mutual respect, and the ability to 

accomplish the goals of geriatric care.

Geriatric Syndromes are groups of specific signs and 

symptoms that occur more often in the elderly and can 

impact patient morbidity and mortality. Normal aging 

changes, multiple co-morbidities, and adverse effects of 

therapeutic interventions contribute to the development 

of geriatric syndromes. With an enhanced knowledge of 

geriatric syndromes, assessment, care, and management 

of elderly patients can be improved and age-specific 

complications may be decreased. There was a strong 

pathophysiological reason to believe that diabetics 

might be at greater risk for the syndrome. Care of the 

elderly person with diabetes cannot be restricted to the 

management of hyperglycemia, associated risk factors, 

and specific diabetic complications. An integrated 

approach must assess and manage the presence of 

geriatric syndromes.

Geriatrics is a family-oriented specialty. The 

geriatrician relies on an older person’s family to 

implement the treatment or management in many ways 

to function as a member of the team. While a 

geriatrician’s interactions with family members are 

complex, four dimensions seem universal: emotional 

support, decision making, provision of care, and 

education. Family members interact with geriatricians in 

two other ways: as surrogate decision makers and as 

potential patients. Education is fundamental in the 

interaction. The best geriatric care can be accomplished 

through open communication between the family and 

geriatric team.

Geriatric secrets

Hyung Joon Yoo
Hallym University, Korea

• S1-1 •
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S1 Diabetes education

“Geriatric syndrome” refers to clinical conditions 

commonly seen in older adults that do not fit into 

discrete disease categories. Many of the common 

conditions cared for by geriatricians, including delirium, 

falls, frailty, dizziness, syncope and urinary incontinence, 

are classified as geriatric syndromes. However, the 

concept of the geriatric syndrome is still poorly defined. 

Geriatric syndromes share many common features. 

They are highly prevalent in older adults, especially frail 

people. Their effect on quality of life and disability is 

substantial. Multiple underlying factors, involving 

multiple organ systems, tend to contribute to geriatric 

syndromes.

Diabetes is common in older adults and the prevalence 

is estimated at least 20% of population aged over 

65 years old in Korea. Diabetes is considered to 

accelerate ageing, functional decline, and atherosclerotic 

disease compared to non-diabetic adults. In addition, 

the development of micro- and macro-vascular complications, 

dependent on the duration of diabetes are common in 

older adults with diabetes. So the older adults with 

diabetes have increased risk of functional disability and 

frailty. The geriatric syndrome may lead older adults 

with diabetes to more frail state, loss of independence 

and poor quality of life. Importantly, this geriatric 

syndrome might be main barriers in the diabetes 

treatment and care of older adults. 

Comprehensive assessment for geriatric syndrome 

should be performed as an initial examination of older 

adults with diabetes. Assessment of family or social 

support, living accommodation and surrounding is also 

critical. Because of multifactorial and shared risk factors 

in geriatric syndrome, diabetic patients with geriatric 

syndrome should be treated with a multidisciplinary 

concentric strategy including supervised exercise 

therapy, psychological support, social support, and 

good glycemic control without hypoglycemia. A unified 

approach to prevention of this syndrome is also 

important. 

Geriatric syndrome and elderly diabetes

Hak Chul Jang
Seoul National University, Korea
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S1 Diabetes education

Age is the single most important influencing the 

prevalence of diabetes. Glucose disposal is progressively 

impaired with age. Postprandial plasma glucose levels 

increased 15mg/dL per decade and fasting plasma 

glucose levels increased 1-2mg/dL per decade. There 

seems to be a disproportionate increase over the age of 

30 year. Diabetes is already common in elderly Koreans. 

The prevalence of diabetes is approximately 30%.  

The most common type of diabetes in the elderly is 

type 2. There are  some difference in type 2 diabetes 

presenting. A lean elderly diabetic patient predominantly 

exhibits deficits in insulin secretion; the obese elderly 

diabetic patient often has insulin resistance.

The classic symptoms of type 2 diabetes may not be 

present in an elderly persons. Presentation may be with 

nonspecific symptoms, complications such as myocardial 

infarction, cerebrovascular accident, or hyperosmolar 

non-ketotic state or coma. Elderly patients with diabetes 

are more likely to have other comorbidity conditions, 

cognitive impairment and depression. Compared with 

younger subjects the elderly are also more likely to be 

dependent, socially isolated and taking multiple 

medications. Hypoglycemia is the most common 

therapeutic complication of diabetes mellitus and 

especially  in elderly diabetes patient with diminished 

cardiac and cerebral circulation can cause serious tissue 

damage. The risk of severe hypoglycemia increases with 

age, due to multiple factors, e.g. impaired secretion of 

glucagon, autonomic response, hypoglycemia awareness. 

These factors should be born in mind, and efforts made 

to reduce the risk of hypoglycemia, when selecting 

therapeutic agents for diabetic patients in old age.

It is important in elderly diabetic patient that 

treatment goals be clearly defined. The quality of life 

must be taken into consideration. Age, with its 

physiologic deterioration and change in nutritional 

status, makes the elderly diabetic patient different to 

manage. 

Diabetes in old age
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S1 Diabetes education

In the early 1900s, Joslin had argued the importance 

of education on diabetes patients for a thorough control 

of the disease; the WHO states “diabetes education is 

the groundwork for curing diabetes and is crucial for 

patients’ smooth social lives.”

Education on diabetes is to make the patient aware 

correctly about the disease so that he or she could 

utilize the knowledge, and ultimately put the 

knowledge into practice.

The risk of cognitive and physical impairment increases 

with age, these changes may interfere with diabetes 

management if not assessed and addressed.

People of older adults with diabetes needs to have an 

accurate diagnosis and a diabetes treatment plan 

tailored to their specific situation that include DSME.

DSME for older persons with diabetes should 

consider the individual's life expectancy, functional 

status, and the presence of cognitive changes as well as 

the individual's preferred learning style, language, 

literacy, and health literacy. DSME for older persons 

needs to be individualized, simplified, and conducted in 

a stepwise manner.

In 2009 AADE suggested “The AADE7TM Self-Care 

Behaviors” that should be necessarily considered in 

educating and caring for older person with diabetes. It’s 

Healthy Eating, Being Active, Monitoring, Taking 

Medication, Problem Solving, Reducing Risks, Healthy 

Coping.

The AADE7TM Self-Care Behaviors need to be 

considered when developing DSME treatment plans and 

goals to address clinical, educational, and psychosocial 

needs.  The AADE7TM Self-Care Behaviors providers a 

framework for developing DSME that is relevant for 

older adults.

The diabetes educator helps older persons with 

diabetes set appropriate goals, learn skills, and acquire 

knowledge about their disease. It is important to 

strengthen the self-therapy methods to meet the older 

adults needs. And diabetic educators also educate care 

providers, homecare aides, and institution staff about 

the AADE7TM Self-Care Behaviors and their relevance 

to older persons with diabetes. 

Education of older persons with diabetes
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S2 Clinical diabetes & therapeutics 

Glucagon is composed of 29 amino acids and 

processed from proglucagon by PC2 in pancreatic α
-cells. Through its effect on hepatic glucose production, 

glucagon plays a crucial role in the regulation of 

glucose homeostasis. In patients with type 2 diabetes, 

abnormal regulation of glucagon secretion has been 

implicated in the development of fasting and postprandial 

hyperglycemia. Glucagon excess is an important 

pathogenesis in diabetes, thus glucagon antagonist is a 

new therapeutic candidate for diabetes. 

Approaches to inhibit glucagon action include 

peptide antagonists, non-peptidyl orally active antagonists 

and monoclonal antibodies to glucagon or the glucagon 

receptor (GCGR).  Among the therapeutic candidate of 

GCGR, only a few have been tested in humans. 

Considering the critical role of glucagon in glucose 

homeostasis, effective and safe GCGR blockade opens a 

new way to treat diabetes. However, GCGR blockade 

may predispose hypoglycemia and may interfere with 

recovery from hypoglycemia by blocking glucagon.  In 

this lecture, I will review focuses on the mechanism of 

action, safety, and effect of glucagon antagonists in the 

treatment of type 2 diabetes.

Glucagon receptor antagonists
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S2 Clinical diabetes & therapeutics 

Type 2 diabetes is characterized by a failure on the 

part of the pancreatic β-cell to compensate sufficiently 

for the defect in insulin action in insulin-resistant 

individuals. Insulin resistance is a major determinant for 

various conditions such as type 2 diabetes, obesity, 

metabolic syndrome, atherosclerotic diseases, and etc. 

With lifestyle modification, therapeutic intervention 

should be done to improve insulin sensitivity in most 

insulin resistant person. 

Thiazolidinediones (TZDs) are oral antihyperglycemic 

agents that reduce insulin resistance in peripheral 

tissues and decrease hepatic glucose production. TZDs 

are potent, synthetic ligands for peroxisome 

proliferator-activated receptor gamma (PPAR-γ), which 

mediates physiologic responses by altering the 

transcription of genes that regulate glucose and lipid 

metabolism. TZDs provide many benefits to patients 

with type 2 diabetes by improving glycemic control and 

insulin sensitivity, thereby having the potential to 

decrease the risk of cardiovascular disease associated 

with insulin resistance. TZDs are known to increase 

HDL-C concentrations, LDL particle size, and LDL 

cholesterol resistance to oxidation. In addition, TZDs 

decrease intima-media thickness and prevent restenosis 

after coronary stent implantations. However, some 

studies have reported the unwanted effects of TZDs on 

the levels of total cholesterol and LDL-C concentrations 

and also on body weight. Recently, pure PPAR-γ agonist 

such as rosiglitazone was withdrawn from the market 

due to several reasons. Another TZD such as 

pioglitazone is known to have additional effect of PPAR-

α agonist and have additional benefit for atherosclerotic 

dyslipidemia. Several years ago, muraglitazar, a newly 

developed PPAR-α/γ co-agonist was also withdrawn 

due to serious side effects. Recently, another new PPAR-

α/γ co-agonist, aliglitazar is under clinical inverstigation.

Until recently, TZDs are the unique class of drugs to 

improve insulin resistance and have long-term results. 

Unfortunately, long-term safety issues are under debate 

now. Clinically, PPAR-γ activation for insulin-resistant 

individuals is still very important. In the near future, we 

hope that new/safe PPAR modulator or PPAR-α/γ 
co-agonists are available to treat type 2 diabetes.

Peroxisome proliferator-activated receptor α/γ (PPAR-α/γ) 
dual agonists
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S2 Clinical diabetes & therapeutics 

The rising incidence of diabetes and metabolic 

syndrome is now a major public health problem in 

industrialized countries. New therapeutic strategies to 

prevent these diseases are urgently needed worldwide. 

It is well known that calorie restriction (CR) can retard 

the aging process in organisms ranging from yeast to 

rodents, and delay the onset of numerous age-related 

diseases including diabetes. Molecules that mimic CR 

metabolically may be therefore potentially new 

therapeutic targets for age-related diseases including 

diabetes. Sirtuin 1 (SIRT1), the mammalian homolog of 

SIR2, is originally identified as a NAD-dependent 

histone deacetylase and its activity is closely associated 

with lifespan elongation under CR. Growing evidence 

suggests that SIRT1 regulates glucose or lipid 

metabolism through its deacetylase activity for over two 

dozen known substrates, and has a positive role in the 

metabolic pathway through its direct or indirect 

involvement in insulin signalingin insulin-sensitive 

organs including adipose tissues, liver and skeletal 

muscle. In addition, SIRT1 regulates adiponectin 

secretion, inflammatory responses, gluconeogenesis, 

and levels of reactive oxygen species, which together 

contribute to the development of insulin resistance. 

Moreover, overexpression of SIRT1 and several SIRT1 

activators including resveratrol have beneficial effects 

on glucose homeostasis and insulin sensitivity in obese 

mice models. Therefore, SIRT1 may be a new 

therapeutic target for the prevention of disease related 

to insulin resistance, such as metabolic syndrome and 

diabetes, although direct evidence from clinical studies 

in humans is needed to prove this possibility. In this 

time, we summarize current understanding of the 

biological functions of SIRT1, and show some clinical 

data using resveratrol in humans and discuss its 

potential ability as a therapeutic promise of SIRT1 in 

type 2 diabetes.

SIRT1 as a therapeutic target for type 2 diabetes
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The nuclear receptor peroxisome proliferator-activated 

receptor gamma (PPARG) is the pharmacological target 

of the antidiabetic thiazolidinedione (TZD) class of 

drugs.  TZDs are extremely effective as insulin 

sensitizers and have reported efficacy for several other 

disorders, including cardiovascular disease in 

non-diabetics and cancer.  Unfortunately, concerns over 

adverse effects have reduced their clinical utility and 

created a need for development of the next generation 

therapeutics.  Recently our lab demonstrated that the 

efficacy of TZDs correlates with their ability to block the 

obesity-induced phosphorylation of PPARG, while 

adverse effects are mostly a result of receptor activation.  

Based on these findings we developed SR1664, termed 

a ‘non-agonist’ as it lacks the ability to drive 

AF-2-dependent receptor activation, but this compound 

blocks phosphorylation of the receptor at S273. More 

importantly we demonstrated that this compound (as 

well as several analogs) is efficacious at insulin 

sensitization with minimal adverse effects in vivo. Here 

we report the co-crystal structure of PPARG in complex 

with SR1664 and we propose a mechanism by which 

these novel PPARG modulators avoid receptor 

activation. Additionally, we present preliminary data 

suggesting SR1664 represses inflammatory gene 

expression, the mechanism of action thought to drive 

efficacy in non-diabetic cardiovascular disease patients. 

Mechanism of action of novel insulin sensitizers
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Ciliary dysfunction in human genetic disorders such 

as Bardet-Biedel Syndrome (BBS) and Alström syndrome 

is associated with the development of obesity. 

Consistent with human disease, BBS-2,4,6 null mice 

developed leptin resistance and obesity. Defective 

ciliogenesis in hypothalamic neurons (i.e. POMC-specific 

KIF3a null mice) also impaired central leptin signaling 

and led to hyperphagia and obesity.

In the present study, we conversely investigated if 

obesity may alter ciliogenesis of hypothalamic neurons. 

We found that the average lengths of neuron cilia were 

significantly decreased in the arcuate nucleus and 

ventromedial nucleus of the hypothalamus in high fat 

diet-induced obese (DIO) mice. Moreover, cilia lengths 

were remarkably shortened in the hypothalamus from 

the ob/ob and db/db mice. In contrast, obesity did not 

affect cilia lengths in the hippocampus of DIO, ob/ob 

and db/db mice, suggesting that impaired neuronal 

ciliogenesis in obese animals was hypothalamus-specific.

Interestingly, leptin replacement in ob/ob mice and 

leptin treatment in hypothalamus neuron cells elongated 

the cilia. Investigation of the mechanisms underlying 

these effects revealed that leptin treatment induced a 

serial phosphorylation of PI3K (activation), PDK 

(inhibition) and GSK-3β (inhibition) in hypothalamic 

neurons. Overexpression of PDK and GSK-3β gene or 

treatment of PI3K inhibitors blocked leptin-induced 

ciliogenesis, suggesting that leptin promoted ciliogenesis 

via the pathways dependent on PI3K, PDK and GSK-3β. 

We also found that a transcription factor RFX1 was 

negatively regulated by GSK-3β. GSK-3β expression 

inhibited the stimulatory effects of RFX-1 on the 

transcriptional activities of ciliary proteins such as 

KIF3a, IFT-88 and IFT-20. Finally, we demonstrated that 

leptin-induced anorexia and STAT3 activation were 

significantly attenuated in mice injected with the small 

inhibitory RNAs specific to IFT88 and KIF3a into the 

hypothalamus. Thus, a transient and acquired impairment 

in hypothalamic ciliogenesis can induce central leptin 

resistance. 

Overall, our findings demonstrate that hypothalamic 

neuron ciliogenesis is dynamically regulate by metabolic 

regulators and dysregulation of hypothalamic neuron 

ciliogenesis in turn leads to impaired central leptin 

signaling. 

This work was supported by grants from the Korea 

Science and Engineering Foundation (R-01-2006-000- 

108060-0, R0A-2007-000-20070-0).

Hypothalamic neuron cilia and energy metabolism
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Obesity is a strong risk factor for metabolic syndrome, 

type 2 diabetes, and cardiovascular diseases. Adipose 

tissue releases a large number of bioactive mediators 

(adipokines) that signal to organs such as brain, liver, 

skeletal muscle, and the immune system, which lead to 

modulate lipid and glucose metabolism, inflammation, 

and atherosclerosis. Dysregulated production of 

adipokines has been found to participate in the 

development of metabolic and vascular diseases related 

to obesity. Moreover, dysregulation of adipokine 

production by excess adipose tissue promotes a state of 

low-grade systemic inflammation, implicated in the 

development of both atherosclerosis and subsequently 

cardiovascular diseases. 

Fetuin-A is a 64-kDa glycoprotein produced exclusively 

by the liver and secreted into serum in relatively high 

concentrations in humans. Fetuin-A has been known as 

an inhibitor of ectopic calcium deposition, while it is 

also an important promoter of insulin resistance. 

Fetuin-A binds and inhibits the insulin receptor tyrosine 

kinase in skeletal muscle and hepatocytes, resulting in 

insulin resistance in these target tissues. Fetuin-A null 

mice are insulin sensitive and are resistant to weight 

gain when challenged with a high-fat diet. In humans, 

higher fetuin-A levels were associated with obesity and 

insulin resistance in the general population. A recent 

study has shown that fetuin-A levels are associated with 

future risk of diabetes. In addition, higher fetuin-A 

levels associate with increased body mass index (BMI) 

and hypertriglyceridemia. Treatment with pioglitazone 

induced a decline in fetuin-A levels and an increase in 

adiponectin levels. Interestingly, higher fetuin-A levels 

also associated with fat accumulation in the liver in 

humans. Therefore, higher fetuin-A and lower adiponectin 

may provoke obesity-induced insulin resistance and 

development of NAFLD in humans.

In this presentation, I would like to summarize 

previous studies about several novel hepatokines and 

their relationship with adipokines as well as metabolic 

disorders including diabetes and NAFLD.

Novel adipokines and hepatokines
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While feast and famine cycles illustrate that adipose 

tissue remodelling in response to fluctuations in nutrient 

availability is essential for maintaining metabolic 

homeostasis, the underlying mechanisms remain poorly 

understood. We identify FGF1 as a critical transducer in 

this process and link its regulation to the nuclear 

receptor PPARγ, the adipocyte master regulator and 

target of the thiazolidinedione (TZD) class of insulin 

sensitizing drugs. We show that FGF1 is highly induced 

in adipose tissue in response to high-fat diet (HFD) and 

that mice lacking FGF1 develop an aggressive diabetic 

phenotype coupled to aberrant adipose expansion 

when challenged with HFD. Further analysis of adipose 

depots revealed multiple histopathologies in the 

vasculature network, inflammatory immune compartments 

and adipocyte size distribution. Upon HFD withdrawal, 

this inflamed adipose tissue fails to properly resolve as 

evidenced by extensive fat necrosis. Mechanistically, we 

show that adipose induction of FGF1 is regulated by a 

promoter proximal PPAR response element, and that 

this PPARγ-FGF1 axis is evolutionarily conserved in 

mammals. Finally, in diabetic patients FGF1 expression 

in adipocytes is induced by pharmacological activation 

of PPARγ and this induction correlates with the efficacy 

of TZDs to lower fasting glucose levels. This work 

describes the first phenotype of the FGF1 knockout 

mouse and establishes FGF1 as a new member of the 

NR-FGF axis critical for maintaining metabolic 

homeostasis and insulin sensitization.

A new NR-FGF1 axis: regulation of feast and famine
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Brown adipose tissue (BAT) is the major site for 

non-shivering thermogenesis during cold exposure and 

overfeeding, at least small rodents. Current studies using 

fluorodeoxyglucose (FDG) - positron emission tomography 

(PET) have demonstrated the existence of BAT in adult 

humans. During the last 5 years, we have examined the 

metabolic activity of BAT by FDG-PET in more than 200 

healthy volunteer subjects. When PET scan was 

performed after exposing the subjects to cold at 19˚C 

with light clothing for 2 hours, apparent uptake of FDG 

was found at the supraclavicular and paraspinal regions 

in about one-half of the younger subjects but in less 

than 10% of the fifties and sixties. The FDG uptake 

disappeared when they were kept at 28˚C. These results 

indicate that a large number of adult humans have 

significant amounts of cold-activated BAT. 

To test whether BAT contributes significantly to 

whole-body energy expenditure (EE), we estimated EE 

by measuring oxygen consumption in the BAT-positive 

and -negative subject groups. EE at the basal level (28˚C) 

was almost same in the two groups, but after cold 

exposure it increased by 20% in the BAT-positive group, 

while by only 3% in the BAT-negative group. The 

adiposity-related parameters such as BMI, body fat 

content and visceral fat were significantly lower in the 

BAT-positive group. It was also found that the 

parameters increased with age in the BAT-negative 

group, while they remained unchanged from the 

twenties to forties in the BAT-positive group. All these 

results suggest that BAT contributes to the regulation of 

EE and adiposity in humans, and thereby plays a 

protective role against aging-related accumulation of 

body fat. The stimulatory effect of some food 

ingredients including capsaicin on BAT will also be 

discussed in context with the management of obesity.  

Brown adipose tissue as a regulator of body fat in humans
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S4 Islet biology & insulin secretion 

Introduction:

Sulphonylureas stimulate insulin secretion from 

pancreatic β-cells by closing ATP-sensitive potassium 

(KATP) channels in the β-cell plasma membrane.  Their 

primary, clinically relevant effect is mediated via a 

high-affinity binding site on the regulatory subunit of 

the KATP channel, the sulphonylurea receptor (SUR1).  

KATP channel activity is also regulated by intracellular 

adenosine nucleotides, with ATP having an inhibitory 

effect and Mg-nucleotides (MgATP or MgADP) a 

stimulatory effect. Previous studies have demonstrated 

that sulphonylurea block of KATP channels is substantially 

altered in the presence of Mg-nucleotides. 

Objectives:

The aim of this study was to characterize the 

molecular mechanism underlying adenosine nucleotide 

modulation of sulphonylurea block of KATP channels 

using the sulphonylurea gliclazide and electrophysiological 

techniques. 

Results: 

Gliclazide dramatically increased the values of EC50 

for channel activation by MgADP and MgATP and 

substantially impaired the mechanism by which 

nucleotide binding is communicated to channel gate. 

This suggests gliclazide impairs activation mediated via 

nucleotide binding domain 2 (NBD2) of SUR1. 

Gliclazide also enhanced the inhibitory effect of ATP 

(but not ADP) on wild-type KATP channels both in the 

absence and presence of Mg2+. This effect required both 

NBD1 and NBD2 to be intact and was abolished by 

many mutations that impair ATP binding to Kir6.2 

subunit of the channel. Mg-nucleotides significantly 

increased the IC50 for gliclazide block of KATP channels, 

consistent with the idea that nucleotide binding to 

NBD2 has a negative effect on sulphonylurea binding to 

SUR1. 

Conclusions:

Our results indicate that in the presence of adenosine 

nucleotides, high-affinity sulphonylurea block of KATP 

channels is altered in a complex way that involves all 

three types of nucleotide-binding sites on the KATP 

channel (Kir6.2, NBD1 and NBD2 of SUR1).  

Modulation of sulphonylurea block of KATP channels by 
adenosine nucleotides

Peter Proks
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S4 Islet biology & insulin secretion 

Insulin secretion from pancreatic β-cells plays a 

central role in glucose homeostasis and impaired insulin 

secretion contributes to the development of diabetes.  

Metabolic signals in β-cells are crucial in regulation of 

insulin secretion. For example, ATP generated by 

glucose metabolism is a key signal in glucose-induced 

insulin secretion (GIIS), which is the most important 

mechanism of insulin secretion. In addition to GIIS, 

potentiation of GIIS also is required for normal 

regulation of insulin secretion. cAMP is a well-known 

second messenger in β-cells that potentiates insulin 

secretion in a glucose-dependent manner.  Utilizing this 

effect, incretin (gut hormones that increase cAMP in the 

β-cells)-related anti-diabetic drugs have been developed 

recently. However, the mechanism of the glucose- 

dependency of cAMP action in insulin secretion remains 

unknown. Using metabolome-based analysis, we find 

that glutamate the malate-aspartate (MA) shuttle, an 

NADH shuttle linked to glycolysis, is essential for 

potentiation of insulin secretion by incretin/cAMP 

signaling. We are currently identifying a novel 

metabolic signal in cAMP-induced insulin secretion.  

Metabolomics is a powerful approach to identification 

of novel metabolic signals and potential therapeutic 

targets in insulin secretion.

Elucidation of the mechanisms of insulin secretion 
by metabolomics 

Susumu Seino
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S4 Islet biology & insulin secretion 

Glucagon-like peptide-1 (GLP-1) is a 30/31-amino 

acid peptide secreted from intestinal enteroendocrine L 

cells. GLP-1 treatment to type2 diabetes had an 

insulinotropic effect with a glucose-dependent manner 

and improves total insulin secretion. Also, GLP-1 exerts 

multiple actions throughout the body, including a 

neuro-protective action in the brain, an increase in 

cardiac output, reduction of appetite and body weight, 

and inhibition of gastric emptying. One pharmacokinetic 

impediment, however, to the creation of GLP-1-based 

agents has been its short circulatory half-life (t1/2) of 

approximately 1 to 2 min. Making a long acting GLP-1 

analogue has become an important pharmaceutical 

approach for treating type 2 diabetes.

Fusion proteins made up of GLP-1 fused to a 

non-glycosylated form of human transferrin (GLP-1-Tf) 

were produced and evaluated. GLP-1-Tf activated the 

GLP-1 receptor, was resistant to inactivation by dipeptidyl 

peptidases, and had a half-life of approximately 2 days, 

compared with 1 to 2 min for native GLP-1 or 2 to 3 

hour for Exendin-4. GLP-1-Tf retained the acute, 

glucose-dependent insulin-secretory properties of native 

GLP-1 in diabetic animals and had a profound effect on 

proliferation of pancreatic beta-cells. In addition, Tf and 

the fusion proteins did not cross the blood-brain-barrier 

but still reduced food intake after peripheral 

administration. EX-4-Tf proved to be as effective as EX-4 

but had longer lived effects on blood glucose and food 

intake. This novel transferrin fusion technology could 

another method for making the long acting analogue of 

GLP-1 or Exendin-4.

Long acting GLP-1 analog by using transferrin fusion technology
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S4 Islet biology & insulin secretion 

The endocrine pancreas produces insulin and thus 

serves as a master regulator of glucose homeostasis. The 

synthesis and secretion of insulin by specialized 

beta-cells in pancreatic islets are tightly regulated by 

metabolite intermediates to maintain proper blood 

glucose levels. Dysfunction of this important endocrine 

system is responsible for diabetes mellitus. Over the last 

several years, research has suggested that liver X 

receptors (LXRs) may play an important role in the 

maintenance of glucose homeostasis and islet function.

LXRβ, and to a lesser extent LXRα, are present in the 

beta-cell of islets. Exposing isolated mouse islets to the 

synthetic LXR agonist T1317 results in increased 

glucose-stimulated insulin secretion (GSIS). Incubation 

of islets from lxr-null mice with this ligand has no effect 

on GSIS thus suggesting the T1317 effects is mediated 

by LXRs. In addition, oral administration of T1317 to 

wild type, but not lxr-null mice, altered islet GSIS in 

vivo and promoted efficient glucose clearance. These 

results suggest that activation of LXR in islet cells can 

modify islet function and help to control serum glucose 

levels. 

Although several studies suggest the beneficial effects 

of LXR activation on beta-cell function, chronic activation 

of LXR increases lipogenesis, leading to the accumulation 

of excess lipid in pancreatic beta-cells and eventually to 

beta-cell death. These different effects on LXRs on 

beta-cell growth and function may result from different 

levels and durations of LXR activation. To determine the 

role of beta-cell specific activation of LXR on islet 

function, transgenic mice which express constitutively 

active LXR specifically in beta-cells were developed and 

analyzed. In this symposium, we will discuss detailed 

analytical results on beta-cell function and glucose 

homeostasis in lxr-null and lxr-transgenic mice. In 

addition, potential mechanisms involved in beta-cell 

dysfunction by chronic LXR activation will be discussed. 

Role of LXR in beta-cell function and glucose homeostasis
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S5 Self care 

Background:

Diabetes mellitus is a chronic ailment needing 

continuous treatment and self-management. To bring 

successful long-term treatment, diabetes education is a 

critical element. In the state of limited resources meeting 

medical demands and needs, priority setting in resource 

consumption is inevitable. Diabetic patients expect 

better health status and life style and less health care 

cost by diabetes education. Questions were raised 

regarding market economic value of diabetes education 

among many alternatives in allotting health care 

resources. Economic evaluation is a means of indicating 

the direction efficient resource allocation. 

Objective: 

In order to evaluate the effectiveness of the current 

diabetes education program conducted by certified 

diabetes educators, this course introduces methodology 

of measuring the education program costs and 

direct/indirect effectiveness of the result of the program. 

We truly believe that when the diabetic patients’ quality 

and span of life are considered, the entire benefit of the 

society as a whole will exceed the cost of the diabetes 

education program which has targets following;

1. Sustain the life of diabetic patients and remove 

symptoms of the disease.

2. Support patients to have the best possible normal 

social life.

3. Establish and maintain favorable metabolic state.

4. Avoid the complications of diabetes. 

(WHO, 1985)

Method:

Cost-effectiveness, as useful economics analysis 

instrument, shows relative spending and results of 

multiple factors of action. Grasping the cost/comparative 

effectiveness derives better outcomes for decreased 

medical and healthcare expenditure.

Result: 

Correlated DSME/T with reduced and saved cost, 

cost-effectiveness or plus return on spending clearly 

showed on more than half (18) of the 26 papers of 

reported literature review. Profits of people with diabetes 

which connected with education on self-management 

and lifestyle change are positive and surpass the prices 

connected with the treatment. (Boren et al, TDE, Jan 

2009)

Conclusion:

Long-term health of people with diabetes can be 

enhanced and medical care costs as a whole can be 

saved when education effects patients to learn about 

their disease and become active participants in 

managing their health.

How to apply cost-effectiveness analysis to diabetes education
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S5 Self care 

Outcomes research aimed at assessing the quality and 

effectiveness of health care as measured by the 

attainment of a specified end result or outcome. 

Measures include parameters such as improved health, 

lowered morbidity or mortality, and improvement of 

abnormal states. Outcomes research seeks to understand 

the end results of particular health care practices and 

interventions. 

Important outcome measures for diabetes health 

education include morbidity and mortality rates, 

incidence and progression of diabetic complications, 

and improvements in patient empowerment and quality 

of life. There are also a number of qualitative measures 

that can indicate the value and effectiveness of health 

education interventions. Outcome measures reflect the 

different stages of the disease in which the specialist 

nurse are involved. Primary outcomes are HbA1c, BP, 

and quality of life. Secondary outcomes are BMI; lipid 

levels, short-term and long-term diabetic complications, 

total and specific mortality rates, acute hospital 

admissions, attitude scales, patient satisfaction scores 

(patient empowerment and self efficacy), adverse 

effects, knowledge of disease, and health economics 

analysis.

Specialist diabetes nurses provide education and 

support services to people with diabetes in many health 

care systems. A key goal is to help enable people to 

self-manage their diabetes. Patients in contact with 

specialist nurses are generally satisfied with the level of 

care that they receive and it is thought that patients 

often contact the specialist nurses in preference to their 

general practices. The impression is that this is because 

the specialist nurses can provide better information and 

advice than general practice staff. However, measurement 

of outcomes of receiving care from specialist nurses 

have not been reviewed. Thus, evidence of the benefits 

and effectiveness of the nurse specialist is required. 

Health outcomes and measurement methods of diabetes care
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Diabetes is currently impossible to cure. The 

objective of the treatment for diabetes is to prevent or 

delay acute or chronic diabetes and its complications. In 

order to manage these acute and chronic complications, 

the patient must use medications as well as practice 

self-care through behavior change. To have effective 

self-care, education from diabetes specialists is important, 

and this education is now becoming part of the 

treatment.

Recently, the importance of education has been 

recognized. Thus, it has been legalized that the effects 

after education should be evaluated. However, in Korea 

there is no tool for this type of evaluation. In this paper 

we introduce the AADE 7 self-Care Behaviors framework, 

which was developed by the American Association of 

Diabetes Nurse Educator in order to measure the effects 

of education.

The AADE 7 self-Care Behaviors framework consists 

of 7 behaviors: healthy eating, being active, monitoring, 

taking medication, problem solving, reducing risks, and 

healthy coping. The framework includes a description 

of each behavior for patients and healthcare 

professionals. With each behavior there is information 

on knowledge and skills and help for individuals to 

cope with the disease by identifying barriers that hinder 

self-care management. After education, the measurement 

of effectiveness is done at baseline, 3 months, 6 months, 

and 12 months. Measurements are of immediate outcome, 

intermediate outcome, post-intermediate outcome, and 

long-term outcome in order to improve the health status 

of patients through behavior change.

The AADE 7 self-Care Behaviors framework has been 

developed through a systematic literature review of 

evidenced-based medicine. With this tool, educators 

provide education based on evidence and evaluate 

outcomes immediately after education.

AADE7 self-care behaviors

Jeong Mi Lee
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Diabetes education is a cornerstone of diabetes care. 

Evaluation of diabetes education is an essential 

component of the curriculum.

Diabetes education is the ongoing process of 

facilitating the knowledge, skill, and ability necessary 

for diabetes self-care. The objectives of diabetes 

education are to support self-care behaviors and to 

improve clinical outcomes, health status, and quality of 

life. Self-care behaviors and quality of life are the key 

outcomes of the diabetes education and should be 

measured and monitored as a part of care.

The diabetes education must be measured attainment 

of patient-defined goals and patient outcomes at regular 

intervals using appropriate measurement to evaluate the 

effectiveness of the education intervention. The AADE7 

self-care behaviors provide a useful framework for 

assessment and evaluation. Behavioral change is the 

unique outcome measurement for diabetes education.

Evaluation of the effectiveness of diabetes education

Jin Hee Jung
Seoul National University Bundang Hospital, Korea
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Advanced glycoxidation end products (AGEs) 

constitute a group of heterogeneous moieties produced 

endogenously from the nonenzymatic glycation of 

proteins, lipids, and nucleic acids. This reaction is also 

known as the Maillard or browning reaction. AGEs have 

been associated with numerous diabetic complication 

and renal complications as well as with Alzheimer’s 

disease. Aminoguanidine (AG), the prototype AGEs 

inhibitor, has been effective in retarding the full range 

of diabetic complications, such as nephropathy, neuropathy, 

retinopathy, and vasculopathy. Extract of Terminalia 

chebula show the inhibitory activity of AGE formation 

in vitro and the prevention effects of diabetic 

complication in vivo. Previous researchers reported a 

33% decrease in glycated albumin after 3 months with 1 

g/day of ascorbate and an 18% reduction in glycated 

hemoglobin. The antioxidant and anti-AGE agent in the 

supplement have the glycation lowering effect in our 

body. In addition to AGEs that form within the body, 

AGEs also exist in foods. Because it had previously 

been assumed that dietary AGEs (dAGEs) are poorly 

absorbed, their potential role in human health and 

disease was largely ignored. However, recent studies 

that dAGEs are absorbed and contribute significantly to 

the body’s AGE pool. Consumption of AGE-rich diets by 

experimental animals is associated with elevated 

circulating and tissue AGEs and conditions such as 

atherosclerosis and kidney disease. On the other hand, 

restriction of dAGEs prevents vascular and kidney 

dysfunction, diabetes type 1 or type 2, improves insulin 

sensitivity, and accelerates wound healing. AGEs are 

naturally present in uncooked animal-derived foods, 

and cooking results in the formation of new AGEs 

within these foods. Therefore, the limitation of dAGEs 

may be especially important for people with diabetes. 

Advanced glycation endproducts (AGEs) and nutrition in people 
with type 2 diabetes
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In patients with type 2 diabetes, hypertension is 

associated with a range of adverse outcomes including 

cardiovascular disease (CVD) and premature mortality. 

Consequently, clinical guidelines recommend that 

patients with type 2 diabetes undertake measures to 

maintain a blood pressure at or below target levels. 

Among the interventions advocated to assist in 

achieving these targets, most guidelines recommend a 

reduced intake of sodium, as dietary sodium intake is 

positively correlated with blood pressure levels in the 

general population. Moreover, in patients with type 2 

diabetes,salt restriction confers a modest reduction in 

blood pressure, and salt supplementation reduces the 

antihypertensive efficacy of blood pressure–lowering 

agents in the short term. However, the precise 

relationship between salt intake and mortality in 

patients with type 2 diabetes has not been previously 

explored. It is widely assumed that any blood pressure 

lowering associated with reduced dietary salt intake 

may be translated into protection from end-organ 

damage in the context of diabetes. However, there is 

also evidence that reduced sodium intake is associated 

with activation of metabolic and neurohormonal 

pathways, including the sympathetic nervous system 

and the renin-angiotensinaldosterone system (RAAS), as 

well as increases in total and LDL cholesterol and 

reduced peripheral insulin sensitivity. 

In the context of type 2 diabetes, each of these factors 

may offset or even outweigh gains achieved from blood 

pressure lowering. 

Hence, in this talk I discuss with Clinical importance 

and meta-analysis of study of sodium intake in diabetic 

patients
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Diabetes mellitus is not only influenced by various 

environmental factors but also dietary factors. In 

addition, it has been reported that the prevalence of 

hypertension or cardiovascular diseases is increased as 

the duration of diabetes increases. Recently, the 

government has been emphasizing the reduction of 

sodium intake to prevent hypertension or cardiovascular 

diseases. Although various types of studies have been 

conducted to find out the relationship between sodium 

intake and hypertension and various diseases, it is 

impossible for individual researchers to perform a 

large-scale study for the whole population. Thus, 

KNHANHES data can be considered as a tool for 

individual researchers to conduct a nation-level study to 

understand the relationship between disease and dietary 

intake. The KNHANES survey has been conducted since 

1995, and its content has been supplemented every 

year. To measure dietary intakes of diabetic patients 

using KNHANES data, one can use health examination 

data and dietary survey data. That is, the presence of 

diabetes can be identified through health examination 

data, and then the nutrient intake including sodium can 

be figured out using 24-hour dietary survey data, and 

the intake per food can also be checked. However in 

KNHANES data, because samples are extracted using 

stratified sampling method, the analysis using general 

statistical methods is not appropriate and thus should 

use statistical packages for stratified sample analysis of 

SAS, SPSS, and STATA or use SUDAAN, a statistical 

program for stratified sampling data analysis.  

In domestic and foreign presentations related to 

diabetes using KNHANES data, most of them are about 

the tendency of diabetes prevalence and the quality of 

life, and studies related to dietary factors are few. 

Among studies on diabetes and dietary factors, a study 

on the relationship between glycemic index, glycemic 

load and carbohydrate intake and diabetes prevalence 

rate showed that dietary glycemic index and dietary 

glycemic load did not affect the diabetes incidence in 

men but the risk for diabetes incidence was 2.34 times 

(Crude OR, 95% CI : 1.34-04.06) increased when the 

dietary glycemic load was over 260.5 in women. There 

is no study on the relationship between sodium intake 

and diabetes incidence using KNHANES data. Since 

diabetes related studies using KNHANES data has not 

been sufficiently conducted currently, it is hoped that 

various studies on the relationship between diabetes 

and dietary factors and the risk for the incidence of 

other diseases can be conducted by many investigators 

in the future.

How to measure of sodium intake & use of KNHANES data 
in people with diabetes mellitus
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Sodium intake has been suggested to increase risk of 

hypertension, cardiovascular disease, and overall 

mortality. Because high blood pressure and unfavorable 

lipid profile are risk factors for complications among 

diabetic patients, blood pressure control is essential 

to minimize risk of progression of diabetes-related 

complications. Given more than 2 times higher intake of 

sodium, on average, than the current recommended 

daily intake in Korean adults, understanding of the 

effect of sodium intake on mortality and morbidity 

among diabetic patients is of considerable significance. 

However, the Dietary Approach to Stop Hypertension 

(DASH) trial which included participants with or 

without hypertension has been the basis for sodium 

intake guidelines for diabetic patients and there remains 

little evidence about the effect of sodium intake among 

diabetic patients. Therefore, further prospective and 

intervention studies in Korea should be actively 

conducted to provide health professionals and patients 

with Korean-specific evidence-based guidelines. Strengths 

and limitations of prospective and intervention studies 

and meta-analysis will be discussed and the relevant 

existing studies will be presented. Also, issues to 

consider in epidemiologic studies involving dietary 

measurement or dietary intervention, including complexity 

of diet, bias and interaction, and a possible strategy for 

reducing errors and bias will be discussed. Especially, 

when investigators conduct intervention studies in the 

clinical setting, appropriate selection of study design, 

study participants, study duration, exposures and 

outcomes may allow for the success of intervention 

study. Also, interaction with treatment, genes, and other 

disease condition, compliance and drop-out should be 

considered and examined in intervention studies. In 

summary, emphasis should be placed on research on 

sodium intake among patients with metabolic diseases 

in the clinical nutrition and well-designed Korean 

prospective and intervention studies on sodium intake 

are warranted. 

Plan of research on sodium intake in diabetic patients in Korea
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A body of literature indicates a pivotal role of 

magnesium in glucose homeostasis and insulin 

secretion and action. Studies also suggest that higher 

intake of magnesium may decrease blood triglycerides 

and increase high-density lipoprotein cholesterol levels. 

We prospectively examined the relations between 

magnesium intake and incident diabetes and metabolic 

syndrome in approximately 5000 Americans, aged 18 to 

30 years, who were free from metabolic syndrome and 

diabetes at baseline. Diabetes cases were diagnosed 

based on plasma glucose, OGTT, A1C, and anti-diabetes 

medications. Metabolic syndrome was determined 

according to the National Cholesterol Education 

Program/Adult Treatment Panel III definition. Diet was 

assessed by an interviewer-administered quantitative 

food frequency questionnaire, and magnesium intake 

was derived from the nutrient database developed by 

the Minnesota Nutrition Coordinating Center. After 

adjustment for major lifestyle variables and other 

potential confounders, magnesium intake was inversely 

associated with incident diabetes and metabolic 

syndrome. Compared the highest magnesium intake 

group to the lowest, multivariable-adjusted hazard ratio 

(95% confidence interval) were 0.69 (0.52 to 0.91, P for 

trend < 0.01) and 0.53 (0.32 to 0.86, P for trend < 0.01) 

for metabolic syndrome and diabetes, respectively. In 

conclusion, our findings suggest that young adults with 

higher magnesium intake have lower risk of 

development of diabetes and metabolic syndrome.    

Magnesium intake and risk of diabetes and 
metabolic syndrome

Ka He
Indiana University, USA
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S7 Epidemiology

We developed and validated a self-assessment score 

for diabetes risk in Korean adults. The Korea National 

Health and Nutrition Examination Survey (KNHANES) 

2001 and 2005 data were used to develop a diabetes 

screening score. After excluding patients with known 

diabetes, 9,602 participants aged ≥ 20 years were selected. 

Undiagnosed diabetes was defined as a fasting plasma 

glucose ≥ 126 mg/dL and/or non-fasting plasma glucose 

≥ 200 mg/dL. The SAS Survey Logistic Regression analysis 

was used to determine predictors of undiagnosed 

diabetes (n = 341). We validated our model and compared 

it with other existing methods using the KNHANES 

2007~2008 data (n = 8,391).

Age, family history of diabetes, hypertension, waist 

circumference, smoking, and alcohol intake were 

independently associated with undiagnosed diabetes. 

We calculated a diabetes screening score (range 0~11), 

and a cut point of$5 defined 47% of adults as being at 

high risk for diabetes and yielded a sensitivity of 81%, 

specificity of 54%, positive predictive value of 6%, and 

positive likelihood ratio of 1.8 (area under the curve 

[AUC] = 0.73). Comparable results were obtained in 

validation datasets (sensitivity 80%, specificity 53%, and 

AUC = 0.73), showing better performance than other 

non-Asian models from the U.S. or European population.

This self-assessment score may be useful for 

identifying Korean adults at high risk for diabetes. 

Additional studies are needed to evaluate the utility and 

feasibility of this score in various settings.

A simple screening score for diabetes for the Korean population

Dae Jung Kim 
Ajou University, Korea
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Diabetes is a complex disease characterized by 

chronic hyperglycemia and multiple phenotypes. In 

1995, we used a doctor-nurse-clerk team and structured 

protocol to establish the Hong Kong Diabetes Registry 

in a quality improvement program. The detailed 

phenotypes at enrollment and follow-up medications 

have allowed us to develop a series of risk equations to 

predict multiple endpoints with high sensitivity and 

specificity. Using this registry, we were able to validate 

findings from clinical trials in real practice, confirm 

close links between cardiovascular and renal disease, 

and demonstrate the emerging importance of cancer 

as a leading cause of death. Inspired by the extremely 

low clinical endpoints in clinical trial settings, we 

systematically proven the marked benefits of 

protocol-guided team-based care. In 2007, we incorporated 

these risk equations, care protocols and decision support 

into the web-based Joint Asia Diabetes Evaluation 

(JADE) Program to enable doctors to establish their own 

clinic registries and to promote shared and informed 

decision between doctors and patients. More than 

35,000 patients from Asia have been enrolled in this 

ongoing registry and patients who underwent repeat 

assessments had significant improvement in risk factor 

control suggesting that systemic collection and 

communication of information have reduced clinical 

inertia and improved self care. These research findings 

highlight the importance of using an integrated 

approach including change of practice environment and 

use of team and protocol to translate evidence to 

practice with ongoing evaluation.

Quality diabetes care - from research to practice

Juliana C.N. Chan
Chinese University of Hong Kong, Chinese Hong Kong
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Recent data suggest that changes in HDL and LDL 

could also influence beta cell function and mass, 

implying a role for lipoprotein particles in the 

pathogenesis of type 2 diabetes mellitus (T2DM). 

It was reported that ABCA1 deletion provokes 

cholesterol accumulation in the beta cell membrane and 

subsequently inhibits insulin secretion. It was also 

suggested that HDLs can inhibit beta cell apoptosis. 

HDLs are reported to enhance cellular glucose uptake 

in cultures of primary human skeletal muscle cells 

isolated from patients with T2DM. Thus, basic 

experimental studies display that HDLs have improve 

glucose homeostasis by both preserving beta cell 

function and by enhancing skeletal muscle glucose 

uptake.

Recent clinical data also suggest that lipid and 

lipoprotein profiles can be independently associated 

with development of T2DM both in cross-sectional and 

longitudinal studies. I would present the data on the 

relation between lipoproteins and glucose metabolism. 

Lipid, lipoprotein and risk for type 2 diabetes 

Won Young Lee
Sungkyunkwan University, Korea
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S8 Insulin resistance

Sirtuins is a family of proteins with NAD+-dependent 

deacetylase and ADP-ribosyltransferase activities. It 

have been suggested as metabolic regulators and 

potential therapeutic targets for metabolic syndrome. 

Nicotinic acid (NA) and nicotinamide (NAM) are major 

forms of niacin and exert their physiological functions 

as nicotinamide adenine dinucleotide (NAD). We 

investigate the effects of two NAD donors, NA and NAM 

on glucose control and hepatic NAD-sirtuin pathway. 

The effects were investigated in AML12 hepatocyte cell 

line and OLETF rat, a rodent model of obesity and type 

2 diabetes. With HF condition, NAM improved serum 

fasting glucose and area under the curve of oral glucose 

tolerance test, serum adiponectin, and serum triglyceride. 

With regard to NAD-sirtuin pathway, intracellular 

nicotinamide phosphoribosyltransferase (iNampt), NAD, 

NAD/NADH ratio, mRNA expression of Sirt1 and Sirt1 

activity were increased in livers of NAM-treated 

condition. NA treatment did not exert evident effects as 

shown with the treatment of NAM. These results 

demonstrate that two NAD donors, NA and NAM 

differently regulate the NAD-sirtuin pathway in 

treatment- and dose-specific ways, suggesting 

complexity in the NAD-sirtuin pathway.

Two NAD donors differently regulate the NAD-sirtuin pathway 
in terms of glucose control and hepatic steatosis

Cheol Young Park 
Sungkyunkwan University, Korea
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S8 Insulin resistance

Regulation of the activity of the pyruvate 

dehydrogenase complex (PDC) is critical for disposal of 

excess glucose, fuel selection by tissues, and 

conservation of substrates for glucose synthesis Four 

isoforms of PDK (PDK1-4) have been identified in 

mammals and are expressed in in a tissue-specific 

manner.  The expression level of PDK4 is increased in 

peripheral tissues of starved and diabetic human and 

rodents.  Previously we had reported that PDK4 

deficiency in mice ameliorates the hyperglycemia 

induced by high saturated fat diet compared to wild 

type mice due to reduce the plasma levels of 

gluconeogenic substrates(pyruvate, lactate and alanine).  

Reduction of plasma gluconeogenic substrate in PDK4 

knockout (PDK4-/-) mice is caused by increase of 

pyruvate oxidation in skeletal muscle due to increase 

the PDC activity.  However, we observed that the PDK4 

deletion did not affect hepatic PDC activity.  In addition, 

the expression level of PDK4 is decreased in livers of 

high saturated fat diet mice.  These results suggest that 

PDK4 may not play an important role in regulation of 

PDC activity in the liver especially in high fat diet 

induced obesity. We and other group have reported that 

PDK2, a constitutively expressed in all tissues, is also 

up-regulated in several tissues including liver by high fat 

diet induced obesity animals. Based on these 

observations, we hypothesized that PDK2 presumably 

plays a pivotal role in regulation of PDC activity, leading 

to orchestrate the hepatic glucose and lipid metabolism.  

However, how much PDK2 play on the regulation of 

PDC activity in the liver as well as PDK2 could play an 

important role on the abnormality of glucose-fatty acid 

metabolism in diet induced non-alcoholic fatty liver 

disease still remains unclear. In order to answer these 

questions, we used the PDK2 knockout (PDK2-/-) mice 

under condition of a high fat diet. Here, we report that 

PDK2 deficiency in high fat diet fed mice increase the 

hepatic fatty acid oxidation and ketogenesis, and 

decrease hepatic fatty acid synthesis, thereby leading to 

the protective effect of progressing hepatic steatosis 

along with the improvement of the hepatic insulin 

resistance. We also observe that hepatic anapleotic 

influx from pyruvate and TCA cycle intermediates are 

increased by high fat diet, which leads to induce the 

non-alcoholic fatty liver disease in wild type mice while 

those are normalized in PDK2-/- mice. The data of this 

study suggest that PDK2 plays an important role in 

progression of diet induced non-alcoholic fatty liver 

disease and hepatic insulin resistance, indicating that 

PDK2 is a potential therapeutic target to prevent obesity 

and NAFLD.

Differential regulation of of PDK isotype and PDH flux in 
non-alcoholic fatty liver disease (NAFLD)
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In mammals deprived of food, induction of hepatic 

gluconeogenesis is important to ensure energy homeostasis 

in response to the energy demand. However, such 

induction is dysregulated in type 2 diabetes, resulting in 

the development of fasting hyperglycemia. Hormonal 

and nutrient regulation of metabolic adaptation during 

fasting is mediated predominantly by the transcriptional 

coactivator PGC-1α (peroxisome proliferator-activated 

receptor gamma-coactivator-1α) in concert with various 

other transcriptional regulators including the transcription 

factors FoxO1, HNF-4α and CREB as well as the histone 

acetyltransferse CBP. Although CITED2 (CBP/p300-interacting 

transactivator with glutamic acid- and aspartic acid–rich 

COOH-terminal domain 2) interacts with many of these 

molecules, the role of this protein in regulation of 

hepatic gluconeogenesis has been unknown. We 

investigated the role of CITED2 in hepatic gluconeogenesis 

by using gain- and loss-of-function approaches in vitro 

and in vivo. The abundance of CITED2 was found to be 

increased in the liver of mice by fasting as well as in 

cultured hepatocytes by glucagon and cAMP signaling. 

CITED2 inhibited the acetylation of gluconeogenic 

transcriptional coactivator PGC-1α by blocking its 

interaction with GCN5, a key acetyltransferase for 

PGC-1α. The consequent reduction in the level of 

PGC-1α acetylation resulted in an increase in its 

transcriptional coactivation activity and up-regulation of 

the expression of gluconeogenic genes. In addition, the 

interaction of CITED2 with GCN5 was found to be 

disrupted by insulin in a manner dependent on 

phosphoinositide 3-kinase (PI3K) signaling. These 

results thus reveal that CITED2 functions as a transducer 

of glucagon and insulin signaling in the regulation of 

PGC-1α activity associated with the transcriptional 

control of gluconeogenesis, and that this function is 

mediated through modulation of GCN5-dependent 

acetylation of PGC-1α.

CITED2: a new player in hormonal regulation of hepatic 
gluconeogenesis
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S8 Insulin resistance

Obesity involves a state of chronic low-grade 

systemic inflammation. This inflammation causes insulin 

resistance and metabolic disorders including type 2 

diabetes and metabolic syndrome. Although the factors 

that initiate this inflammatory response remain to be 

fully identified, increasing evidence supports the 

conclusion that obesity-induced inflammation is 

mediated primarily by immune cells such as the 

macrophages and T lymphocytes in metabolic tissues. 

In particular, a significant advance in our understanding 

of obesity-associated inflammation and insulin 

resistance has been recognition of the critical role of 

adipose tissue macrophages (ATMs). 

ATM accumulation through C-C motif chemokine 

receptor 2 (CCR2) and its ligand monocyte chemoattractant 

protein-1 (MCP-1) is considered pivotal in the development 

of insulin resistance. However, chemokine systems 

appear to exhibit a high degree of functional redundancy. 

To-date, more than 50 chemokines exhibiting various 

physiological and pathological properties have been 

discovered. In addition, all chemokines signal via 

seven-transmembrane G-protein-coupled receptors and 

chemokine receptors have overlapping ligand specificities. 

Therefore, additional, unidentified chemokine/chemokine 

receptor pathways that may play significant roles in 

ATM recruitment and insulin sensitivity remain to be 

fully identified. 

Our new study has shown that CCR5, a different CC 

chemokine receptor, plays an important role in the 

inflammatory response of adipose tissue to obesity by 

regulating both macrophage recruitment and M1/M2 

status. We found that CCR5+ ATMs accumulate in white 

adipose tissue of obese mice. Furthermore, CCR5 

ablation in mice prevents insulin resistance, diabetes, 

and fatty liver induced by high-fat feeding. Importantly, 

the beneficial effects of CCR5 deficiency are due to both 

the decrease in ATM recruitment and the M2-dominant 

shift in ATM polarization. Taken together, these data 

indicate that CCR5 is a novel link between obesity, 

adipose tissue inflammation, and insulin resistance. 

Finally, I will discuss how CCR5 and MCP-1-CCR2 as 

well as other chemokine systems, connect obesity, 

inflammation, and insulin resistance.

Chemokine systems: a potential link between obesity and 
insulin resistance
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S9 Diabetic microvascular complications

The blood-retinal barrier (BRB) is essential for the 

normal structural and functional integrity of the retina. 

As the BRB serves critical functions in the eye, the 

BRB breakdown followed by retinal or choroidal 

neovascularization could therefore result in the serious 

vision loss. In the retina, hypoxic-ischemic stress 

appears to be an important cause of BRB breakdown. In 

particular, retinal ischemia leads to inner BRB 

breakdown, which is characterized by vascular leakage 

due to increased vascular permeability. Vascular 

endothelial growth factor (VEGF), the best known 

pro-angiogenic factor, is originally isolated as a vascular 

permeability factor to increase the vascular permeability 

of microvessels via uncoupling of junctional molecules 

in endothelial cells. It has been known that VEGF, 

sufficient to induce vascular abnormalities including 

vascular leakage, microangiopathy, and neovascularization 

plays a major role in the initiation and development of 

variable retinopathies. That is, VEGF-mediated alteration 

of tight junction proteins leads to BRB breakdown 

which result in retinal neovascularization. Actually, with 

recent development of anti-VEGF therapy using 

anti-VEGF antibody, the visual outcome in patients with 

retinal and choroidal vascular diseases has been 

revolutionarily improved. 

Based on my recent results, I’d like to suggest that 

targeting to VEGF-mediated BRB breakdown could be a 

therapeutic strategy to diabetic retinopathy.

Strategy targeting to VEGF-mediated blood retinal barrier 
breakdown in diabetic retinopathy
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S9 Diabetic microvascular complications

Reactive oxygen species (ROS) plays a critical role in 

the development and progression of diabetic vascular 

complications including nephropathy. Among many 

pathways, nicotinamide adenosine dinucleotide phosphate 

(NADPH) oxidase and mitochondrial dysfunction have 

been recognized as two major sources of ROS 

generation in diabetic kidneys. Considering that plasma 

free fatty acids (FFAs) as well as glucose are increased 

in diabetes and that peroxisomes and mitochondria 

participate in FFA oxidation in an interconnected 

fashion, we have investigated whether deficiency of 

catalase, a major peroxisomal antioxidant, accelerates 

diabetic kidney injury through peroxisomal dysfunction 

and abnormal renal FFA metabolism. Despite equivalent 

hyperglycemia, parameters of diabetic kidney injury 

along with markers of oxidative stress were accelerated 

in diabetic catalase knock-out mice than diabetic 

wild-type mice up to 10 weeks of diabetes. Catalase 

deficient mice and mesangial cells showed impaired 

peroxisomal/mitochondrial biogenesis and FFAs 

oxidation. Catalase deficiency increased mitochondrial 

ROS in response to FFAs, which were effectively 

restored by catalase overexpression or N-acetylcysteine. 

Our recent data provide unprecedented evidence that 

FFA-induced peroxisomal dysfunction exacerbates 

diabetic kidney injury and that endogenous catalase 

plays an important role in protecting the kidney from 

diabetic stress through maintaining peroxisomal and 

mitochondrial fitness.

Role of peroxisome in diabetic kidney injury
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S9 Diabetic microvascular complications

Diabetic neuropathy (DN), the most common 

complication of diabetes, frequently leads to foot ulcers 

and may progress into amputation of limbs. Despite 

continuous increase in incidence, no clinical therapy 

could effectively treat DN. Pathogenetically, DN is 

characterized by reduced vascularity in peripheral 

nerves and deficiency in angiogenic and neurotrophic 

factors. To reverse this process, studies have attempted 

delivery of neurotrophic or angiogenic factors for 

treatment as a protein or in the form of gene therapy; 

however, the effects turned out to be ineffective or very 

modest. We will briefly review the pathogenetic 

mechanism of DN and will address effects of cell 

therapies for DN and the mechanisms underlying these 

effects. Recent studies have demonstrated that bone 

marrow (BM)-derived cells such as mononuclear cells, 

endothelial progenitor cells (EPCs) or mesenchymal 

stem cells can effectively treat various cardiovascular 

diseases through their paracrine effects. As BM-derived 

cells include multiple beneficial angiogenic and 

neurotrophic cytokines, these cells were used for 

treating experimental DN and found to be effective for 

reversing manifestations of DN.  Particularly, EPCs were 

shown to exert favorable therapeutic effects through 

enhanced neural neovascularization and neuro-protective 

effects. Cell therapy is a novel therapeutic modality for 

DN although further clinical study is required to clearly 

determine the therapeutic effects and potential adverse 

effects. 

Cell therapy for diabetic neurovascular complications
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S9 Diabetic microvascular complications

abetes is a life-threatening disease which is ascribed 

to its devastating vascular complications such as 

cardiovascular disease, stroke, and microvascular diseases. 

Extensive intracellular and extracellular formation of 

advanced glycation end-products (AGE) is a pathogenic 

factor in sustained hyperglycemia-induced vascular 

injuries in diabetes. AGE-induced cellular dysfunction 

and tissue damage are arising from both receptor-dependent 

and -independent mechanisms. The receptor for AGE 

(RAGE), originally an AGE-binding receptor, is now 

recognized as a member of pattern-recognition 

receptors (PRRs) and a pro-inflammatory molecular 

devise mediating danger signals to the body. 

RAGE-induced diabetic vascular injuries have been 

demonstrated in animal studies. Prophylactic and 

therapeutic strategies focusing on RAGE and its ligand 

axis will be of great importance in conquering diabetic 

vascular complications.

RAGE, diabetes and its vascular complications

Yasuhiko Yamamoto
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S10 Current guidelines for diabetes management

The American Diabetes Association (ADA) and the 

European Association for the Study of Diabetes (EASD) 

convened a joint task force to examine the evidence 

and develop recommendations for anti-hyperglycemic 

therapy in type 2 diabetes. Several guideline documents 

have been developed by members of these two 

organizations and by other societies and federations. 

These new recommendations are less prescriptive than 

and not as algorithmic as prior guidelines. The intent of 

this recommendation is to encourage an appreciation of 

the variable and progressive nature of type 2 diabetes, 

the specific role of each drug, the patient and disease 

factors that drive clinical decision-making and the 

constraints imposed by age and co-morbidity. 

Glycemic targets of anti-hyperglycemic therapy were 

designed to reduce the incidence of microvascular 

complications. HbA1c is targeted to < 7.0% achieved 

with a mean plasma glucose of ~150-160 mg/dL; ideally, 

fasting and pre-meal glucose maintained at < 130 mg/dL 

and the postprandial glucose at < 180 mg/dL. However, 

individualized target is key point of these recommendations 

according to the degree of disease duration, life 

expectancy, important comorbidities, established vascular 

complications, patient support system, and hypoglycemia 

or other adverse effects of treatment. 

Lifestyle interventions are critical parts of type 2 

diabetes management and designed to impact an 

individual’s physical activity levels and food intake. 

Metformin, if not contraindicated and if tolerated, is the 

preferred and most cost-effective first agent. If 

metformin cannot be used, another oral agent could be 

chosen, such as a sulfonylurea/glinide, pioglitazone, or 

a DPP-4 inhibitor; in occasional cases where weight loss 

is seen as an essential aspect of therapy, initial treatment 

with a GLP-1 receptor agonist might be useful. And 

monotherapy alone does not achieve/maintain an 

HbA1c target over ~3 months, the next step would be to 

add a second oral agent, a GLP-1 receptor agonist or 

basal insulin. Notably, the higher the HbA1c, the more 

likely insulin will be required. Triple combination 

therapy of anti-hyperglycemic agents can be tried in 

patient without achieving the glycemic targets, but these 

patients should be monitored closely, with the approach 

promptly reconsidered if it proves to be unsuccessful. 

The degree of hyperglycaemia (e.g. ≥ 8.5%) makes it 

unlikely that another drug will be of sufficient benefit, 

and prompt change to insulin should be considered.

New EASD guideline for the management of diabetic patients
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S10 Current guidelines for diabetes management

The National Cholesterol Education Program (NCEP) 

Adult Treatment Panel (ATP) has provided education 

and guidance for decades on the management of 

dyslipidemia. Its third report (ATP III) was published 10 

years ago. The new ATP IV guidelines are expected to 

be released this summer. The major focus of this version 

will be as follows. 1) Definition of the very high and 

high risk patients 2) LDL target goal in secondary 

prevention 3) LDL treatment goal in patients with diabetes 

4) Treatment for triglyceride and HDL-cholesterol 5) 

Clinical usefulness of non-conventional CV risk markers 

such as CRP, Lp(a) and carotid IMT. 

Review of guidelines for management of dyslipidemia 
in diabetic patients
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S10 Current guidelines for diabetes management

Current guidelines and position statements show a 

remarkable consistency in setting a target blood 

pressure level in diabetic patients at 130/80 mmHg (JNC 

7, AHA and ACC, ESC and ESH, CHEP, and ADA). The 

main conclusion that can be drawn from the ACCORD 

BP trial is that a systolic blood pressure target of 120 

mmHg cannot be recommended for the majority of 

patients with type 2 diabetes. Although the optimal BP 

target remains uncertain, results from ACCORD BP and 

recent meta-analyses (The Bangalore et al., and the 

Reboldi et al.) do not provide compelling evidence to 

alter the present recommendation (< 130/80 mmHg). 

This was mainly supported by the association between 

SBP < 130 mmHg and reduction of stroke on one hand, 

and the increased risk of adverse events with lower SBP 

targets on the other hand, with the majority of adverse 

effects associated with SBP < 120 mmHg.

In my talk, I will review several guidelines for 

management of hypertension in diabetic patients 

(including JNC 8 guideline), in terms of similarity and 

difference.

Review of guidelines for management of hypertension 
in diabetic patients
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S10 Current guidelines for diabetes management

Diabetes is an increasing global health problem 

worldwide. Diabetes and its complications have 

become a major cause of morbidity and mortality in 

Korea. The prevalence of diabetes in Korea has 

increased six- to seven-fold from 1.5% to 9.9% in the 

past 40 years. The prevalence of diabetes among adults 

aged ≥ 30 years in 1998, 2001, 2005, and 2007-2009 

was 11.1%, 8.9%, 9.1%, and 9.9%, respectively. The 

proportion of known cases of diabetes drastically 

increased from 23.2% in 1998 to 41.2% in 2001, 68.0% in 

2005 and 72.3% in 2007-2009. The prevalence of IFG 

also increased from 17.4% in 2005 to 20.4% in 

2007-2009. The International Diabetes Federation has 

estimated that the prevalence of diabetes will rise to 

11.4% in 2030. When an A1C level of < 7.0% was used 

as a criterion, adequate glucose control was achieved in 

43.5% of those with known cases of diabetes in 2005, 

whereas only 22.9% achieved adequate glucose control 

based on an A1C level of < 6.5%. Possible risk factors 

for diabetes in Korea are age, male gender, obesity, 

prediabetes, gestational diabetes, smoking, decreased 

physical activity, and short sleep duration. With 

increasing obesity, especially in childhood, and 

improved longevity, the prevalence of diabetes is 

expected to dramatically increase more than previously 

estimated. 

Epidemiology & current management status of diabetes 
mellitus in Korea
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S11 Genetics 

In recent years, a large scale genetic association 

studies such as genome-wide association (GWA) studies 

have successfully led to many discoveries of genetic 

variants affecting common complex traits, including 

type 2 diabetes (T2D). Although these genetic studies 

have made much progress in finding single nucleotide 

polymorphisms (SNPs) associated with many complex 

traits, such SNPs have been shown to explain only a 

very small proportion of the underlying genetic variance 

of complex traits. This is partly due to that fact that most 

current genetic studies have relied on single-marker 

approaches that identify single genetic factors 

individually and have limitations in considering the joint 

effects of multiple genetic factors on complex traits. In 

order to improve power in genetic studies, we first 

consider the joint identification of multiple genetic 

factors and then consider multivariate analysis 

considering multiple correlated phenotypes. Joint 

identification of multiple genetic factors would be more 

powerful and provide a better prediction of complex 

traits, since it utilizes combined information across 

variants. Recently, a new statistical method for joint 

identification of genetic variants for common complex 

traits via the elastic-net regularization method was 

proposed. In this study, we applied this joint 

identification approach and multivariate approach to a 

large-scale GWA dataset (i.e., 8842 samples and 327,872 

SNPs) in order to identify genetic variants of T2D 

phenotypes for the Korean population. 

Improving statistical powers in large scale genetic association 
studies for type 2 diabetes
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Posttransplantation Diabetes Mellitus (PTDM) or 

New-onset diabetes mellitus after kidney transplantation 

(NODAT) is a major clinical challenge in the field of 

solid organ transplantation. The improving rate of 

long-term kidney transplant attrition has resulted in an 

accumulation of medical conditions, such as PTDM. 

PTDM may reflect a genetic predisposition to diabetes 

influ-enced by multiple environmental factors. Genetic 

risk factors of PTDM share in much part with garden 

variety of type 2 diabetes. Some studies have shown a 

significant association between PTDM and genetic 

polymorphisms. These polymorphisms were associated 

with genes involving insulin secretion (KCNJ11, HNF4A, 

NFATc4, ENPP1/PC-1, CCL5, VDR), insulin resistance 

(ACDC, ADIPOR1, PAI-1), and oxidative stress (SOD). 

We have studied several genetic markers of PTDM and 

found that TCF7L2 rs7903146, SLC30A8 rs13266634, 

HHEX rs1111875, HHEX rs7923837, HHEX rs5015480, 

CDKAL1 rs10946398, CDKN2A/B rs10811661, KCNQ1 

rs2237892, and ADIPOQ rs1501299. Among them 

R325W (rs13266634) in SLC30A8 is a non-synonymous 

poly¬morphism in the islet-specific zinc transporter 

protein and may be associated with a defect in insulin 

secretion. We investigated the functional aspect of the 

zinc transporter gene, based on the hypothesis that the 

polymorphic residue at position 325 of ZnT-8 might 

determine susceptibility to cyclosporine A (CsA) 

suppression of insulin secretion. INS1E cells expressing 

the W325 variant showed enhanced glucose stimulated 

insulin secretion (GSIS) and were less sensitive to CsA 

suppression of GSIS. A reduced number of insulin 

granule fusion events accompanied the decrease in 

insulin secretion in CsA-treated cells expressing ZnT-8 

R325; however, ZnT-8 W325-expressing cells exhibited 

resistance to the dampening of insulin granule fusion by 

CsA and transported zinc ions into insulin vesicles more 

efficiently. Both tacrolimus and rapamycin caused 

similar suppression of GSIS in cells expressing ZnT-8 

R325. However, cells expressing ZnT-8 W325 were 

resistant to tacrolimus, but not to rapamycin. 

Overexpression of the DSCR1, an endogenous 

calcineurin inhibitor, and subsequent calcineurin 

inhibition significantly reduced GSIS in cells expressing 

the R325 but not the W325 variant, suggesting that 

differing sus-ceptibility to CsA may be due to different 

interactions with calcineurin. These data suggest that 

the ZnT-8 W325 variant is protective against 

CsA-induced suppression of insulin secretion may 

contribute to the protective action on the development 

of PTDM in renal allograft recipients.

Genetic risk factors of PTDM

Eun Seok Kang
Yonsei University, Korea
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Genome-wide association studies (GWAS) have 

identified over 60 confirmed loci for type 2 diabetes, 

mostly performed in populations of European descent. 

Some of them have been shown to confer similar 

susceptibility to type 2 diabetes in non-European 

populations. However, most of the genetic factors for 

type 2 diabetes still remain to be identified, especially in 

non-European populations. Cumulative evidence 

suggests that Asians may be more genetically 

susceptible to type 2 diabetes than populations of 

European ancestry. Also, there are significant interethnic 

differences in the risk allele frequency or in effect sizes 

at several loci, which may affect the power to detect 

associations in these populations. Therefore, it is 

considered to be relevant to perform GWAS for type 2 

diabetes using non-European populations as well as 

European populations to uncover the missing 

heritability of type 2 diabetes. In 2008, two GWAS 

conducted in Japanese populations have identified 

KCNQ1 as a novel susceptibility locus for type 2 

diabetes. We further performed an independent GWAS 

for 459,359 SNPs in 7,541 Japanese individuals (4,470 

type 2 diabetes and 3,071 controls), and identified two 

new loci UBE2E2 and C2CD4A-C2CD4B. Subsequent 

extended analyses for 2,229,890 imputed SNPs 

additionally identified ANK1 locus as a new locus for 

type 2 diabetes. Furthermore, in an effort of Asian 

Genetic Epidemiology Network (AGEN), 8 new loci 

were identified by a meta-analysis of East Asian GWAS. 

The associations of KCNQ1, C2CD4A-C2CD4B and 

ANK1 with type 2 diabetes were consistently observed 

among European populations, underlining the 

importance of examining non-European populations 

through GWAS. Further efforts for increasing sample 

size by scale-upped non-European GWAS will help us 

identify not only ethnicity-specific loci, but also 

common-susceptibility loci among different ethnic 

groups, although new approaches other than GWAS, 

such as exome sequencing, will be required to elucidate 

a heritability of type 2 diabetes more precisely. 

Genome-wide association study for type 2 diabetes in Japan

Shiro Maeda
RIKEN Center for Genomic Medicine, Japan
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Diabetes mellitus is a clinically heterogeneous group 

of metabolic diseases characterized by hyperglycemia 

resulting from defects in insulin secretion, insulin 

action, or both. The American Diabetes Association and 

other organizations recognize four “etiologic types”: 

type 1, type 2, other specific types, and gestational 

diabetes. Genetic studies (primarily genome-wide 

association studies) have found that genetic variation in 

at least 40 loci affects risk of type 1 diabetes and more 

than 70 loci are implicated in the development of type 2 

diabetes. Fifty-percent of the genetic risk for type 1 

diabetes is conferred by a single locus, the HLA region 

on chromosome 6. By contrast, the various type 2 

diabetes susceptibility genes have only a modest effect 

on risk. Many of the genes associated with type 2 

diabetes are also associated with gestational diabetes. 

Studies of “other specific types” of diabetes such as 

permanent neonatal diabetes mellitus and 

maturity-onset diabetes of the young have highlighted 

the role of specific genes in the development of 

diabetes. They have also shown how a genetic 

diagnosis can impact treatment as illustrated by the 

transition of infants with mutations in KCNJ11 and 

ABCC8, which encode protein subunits of the 

ATP-sensitive potassium channel, from insulin to 

sulfonylurea pills. Monogenic forms of diabetes were 

once thought to be very rare. We now know that they 

are quite common accounting for 2% or more of all 

cases and usually misdiagnosed as type 1 diabetes or 

more commonly type 2 diabetes. Mutations in three 

genes (GCK, HNF1A, HNF4A) account for more than 

50% of all cases of genetic forms of diabetes and for 

each, a genetic diagnosis leads to a specific 

recommendation for treatment. In this presentation, I 

will review the genetics of diabetes and discuss the use 

of genetic testing in diagnosis and treatment – 
personalized genetic medicine.      

Diabetes mellitus - a model for personalized genetic medicine

Graeme I. Bell
The University of Chicago, USA
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High-fat diet (HFD) inhibits the mitochondrial 

pyruvate dehydrogenase complex (PDC)-controlled 

carbohydrate (CHO) oxidation, contributing to muscle 

insulin resistance, which is an underlying cause of 

chronic elevation in blood glucose concentration and 

metabolic inflexability in type 2 diabetes. Conversely, 

muscle contraction increases simultaneously CHO-derived 

pyruvate generation and pyruvate oxidation by 

enhancing glycogenolysis and leg glucose uptake and 

by increasing the amount of active mitochondrial PDC, 

respectively. The activation of muscle PDC during 

muscle contraction is achieved by the accumulation of 

mitochondrial calcium and pyruvate. They function by 

activating two phosphatases (PDP1 and 2) and inhibiting 

two kinases (PDK2 and 4 - the most prevalent isoforms 

in muscle), respectively, and jointly appear to be able to 

fully activate PDC at exercise intensities of 75% maximal 

oxygen consumption and above. Nevertheless, when 

exercise at this workload is preceded by several days of 

HFD intake, calcium and pyruvate seem unable to 

activate PDC to the same extent as in the control 

condition resulting in reduced CHO oxidation compared 

to control at exercise intensities where muscle glycogen 

is an important contributor to energy production. We 

have recently revealed molecular (i.e. FOXO1) and 

biochemical changes underpinning this process in 

human quadriceps muscle biopsies samples collected at 

rest and during different models of exercise (electrically 

evoked maximal intermittent isometric contraction and 

sub-maximal intensity cycling at 75% of VO2 max) 

following three days of HFD. We also showed in 

humans that activation of PDC using dichloroacetate, 

which is a more potent pharmacological inhibitor of 

PDK2 and 4 proteins than pyruvate, overrides these 

diet-induced changes and restores the HFD-mediated 

inhibition of CHO oxidation during exercise. 

Can activation of muscle PDC overcome type 2 diabetes? 

Dumitru Constantin-Teodosiu
The University of Nottingham, UK
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S12 Physical activity

The epidemic rate of obesity in adults and 

adolescents is a major public health concern because it 

is triggering long-term comorbid conditions such as 

nonalcoholic fatty liver disease, insulin resistance, type 

2 diabetes mellitus and cardiovascular diseases. It is 

suggested that abdominal obesity, in particular visceral 

fat, is an important culprit for many obesity related 

co-morbidities. Previous studies have shown that 

individuals with low fitness are more likely to have 

increased visceral adiposity, hypertension, dyslipidemia 

and type 2 diabetes compared with individuals with 

higher fitness for similar BMI categories.  Furthermore, 

intervention studies report that regular exercise alone is 

beneficial to reduce abdominal fat, fatty liver and insulin 

resistance in the absence of calorie restriction or weight 

loss.  In this symposium we will discuss the role of 

regular physical activity alone as a treatment strategy to 

reduce abdominal obesity and risk factors for type 2 

diabetes in both adults and adolescents.  

Does exercise alone reduce obesity related co-morbidities?

So Jung Lee
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S12 Physical activity

AMP-activated protein kinase (AMPK) is an 

evolutionary conserved serine/ threonine stress sensing 

kinase that once activated, by low energy status 

(exercise), restores energy balance by switching off ATP 

consuming pathways (fatty acid synthesis) and 

switching on ATP generating pathways (fatty acid 

oxidation, glucose uptake, mitochondrial biogenesis). 

Acetyl-CoA carboxylase (ACC 1 and 2) was one of the 

first identified substrates of AMPK, and phosphorylation 

of ACC1 at S79 (equivalent S212 site on ACC2) inhibits 

enzyme activity and enhances fatty acid oxidation in 

liver, where ACC1 is predominantly expressed. No 

studies have assessed the contribution of S212 

phosphorylation on ACC2; predominant isoform in 

skeletal muscle. Skeletal muscle is a major contributor to 

whole-body energy expenditure and is responsible for 

~80% of insulin-stimulated glucose disposal; therefore, 

metabolic alterations in this tissue could influence 

whole-body insulin sensitivity and substrate utilization. 

Pharmacological activation of AMPK with aminoimidazole- 

4-carboxamide-1-β-D-ribonucleoside (AICAR) enhances 

fatty acid oxidation, glucose uptake, insulin sensitivity 

and mitochondrial biogenesis in skeletal muscle; 

however, AMPK deficient mouse models where a single 

subunit has been mutated or deleted show a relatively 

minor role for AMPK in regulating these processes at 

rest and during exercise. An important caveat of these 

studies is that AMPK activity is partially suppressed due 

to presence of the alternative subunit isoform. 

Therefore, to assess the contribution of AMPK and 

ACC2 in regulating substrate utilization at rest and 

during exercise, we generated muscle-specific AMPKβ1

β2 null (MKO) and whole-body ACC2 S212A knockin 

(KI) mice. Under resting conditions, all mice had similar 

body and tissue weights, oxygen consumption, 

substrate utilization and activity levels compared to 

wild-type (WT) littermates. AMPK β1β2 MKO mice had 

normal insulin sensitivity despite reduced mitochondria 

content and impaired exercise tolerance and glucose 

uptake during exercise/ muscle contraction. ACC2 

S212A KI mice reveal that AMPK-independent pathways 

regulate fatty acid oxidation during exercise.  

Role of skeletal muscle AMPK in regulating metabolism 
at rest and during exercise

Hayley O’Neill
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S12 Physical activity

The development of insulin resistance (IR), 

particularly in skeletal muscle, is closely associated with 

obesity and type II diabetes. Obesity-induced IR in 

skeletal muscle is a multifactorial process. So far, it is 

not clear what specific mechanism(s) are responsible for 

obesity-related IR. However, a number of contributing 

factors have been suggested. We will highlight some 

potential mechanisms of obesity-induced IR in skeletal 

muscle in terms of mitochondrial role in the cells; 

1) mitochondrial-independent mechanisms including 

accumulations of intramyocellular lipid (IMCL) and lipid 

intermediates (e.g., FA-CoA, DAG, and ceramide) and 

2) mitochondrial-dependent mechanisms including 

mitochondrial overload-related incomplete fatty acid 

oxidation and mitochondrial oxidative stress. Mitochondrial 

dysfunction is central to the pathogenesis of multiple 

diseases such as obesity, diabetes, aging, and cancer. 

Mitochondrial reactive oxygen species (ROS), a 

byproduct of mitochondrial oxidative phosphorylation, 

has been also implicated in insulin resistance in skeletal 

muscle. We recently found that high fat diet 

(HFD)-induced mitochondrial H2O2 emission was a 

primary factor linking excess fat intake to the 

development of IR in skeletal muscle. Mitigating 

HFD-induced H2O2 emission by high energy demand 

(e.g., exercise) may be a potential strategy to treat 

and/or prevent IR in obesity.  We determined whether a 

daily mild increase in energy expenditure by exercise is 

sufficient to prevent the increase in skeletal muscle 

mitochondrial H2O2 emitting potential, and the decrease 

in insulin sensitivity induced by HFD in rodents.  Young 

male Sprague-Dawley rats (3groups, n = 10/ group) 

were fed a standard chow or HFD (60% of total calorie 

from fat) for seven weeks. The animals given HFD were 

also administered by low intensity treadmill exercise (15 

m/min, 0grade, 2 h/d, 7 d/wk, 7 wks). Insulin resistance 

by oral glucose tolerance test (2 g/kg) was elevated in 

HFD-fed rats. However, exercise preserved whole body 

insulin sensitivity. Exercise attenuated HFD-induced 

mitochondrial H2O2 emitting potential challenged by 

succinate (complex II substrate) and multiple substrates 

in permeabilized skeletal muscle fibers. These data 

demonstrate that a daily mild increase in energy 

expenditure induced by aerobic exercise training 

prevents the increase of mitochondrial H2O2 production 

in skeletal muscle and development of insulin resistance 

by HFD, supporting the concept that the governance of 

mitochondrial H2O2 emitting potential is a primary factor 

regulating insulin sensitivity in skeletal muscle.

Exercise and obesity-induced insulin resistance 
in skeletal muscle

Hyo Bum Kwak 
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S13 Diabetic macrovascular complications

Activation of vascular inflammatory pathways is an 

important early step in vascular insulin resistance and in 

the development of atherosclerosis. Vasodilatory-stimulated 

phosphoprotein (VASP) was discovered as an important 

phosphorylated protein in platelets in response to 

agents that elevate cGMP and cAMP levels. In target 

cells, NO activates a complex cascade of events.  First, 

NO activates soluble guanylate cyclase leading to cGMP 

synthesis.  cGMP exerts its main biologic activation by 

activating the cGMP-dependent protein kinase (PKG).  

Down regulation of sGC and PKG impairs NO function 

and leads to increased proliferation and vascular 

constriction. Since NO has well known anti-inflammatory 

effects, we hypothesized that VASP may mediate 

NO-dependent inhibition of NF-kB activation.  

To determine the effects of VASP signaling on 

endothelial NF-kB and insulin signaling, we 

overexpressed VASP protein and empty vector 

constructs in bovine aortic endothelial cells (BAECs). In 

empty vector-transduced BAEC, palmitate increased 

NF-kB and attenuated insulin-mediated activation of 

phospho-Akt and phospho-eNOS, whereas VASP 

overexpression attenuated palmitate-mediated NF-kB 

activation and restored insulin signaling in transduced 

BAEC. These results, suggest that overexpression of 

VASP is sufficient to reverse the inflammatory effects of 

palmitate and restore endothelial insulin signaling. 

We next assessed VASP signaling in vivo in a 

diet-induced obesity model of insulin resistance. 

Thoracic aortic lysates were analyzed by western blot 

for PKG, VASP, and VASP serine 239 phosphorylation (a 

marker of VASP activity). HF-feeding reduced 

phospho-VASP levels, without significant changes in 

total PKG or total VASP levels. Finally, in chow fed 

VASP-/- mice and litter-mate control mice, we found 

evidence for increased vascular inflammation and 

impaired insulin mediated activation of Akt and eNOS in 

the thoracic aorta in the VASP-/- mice.  These findings 

suggest that, the absence of VASP signaling is sufficient 

to cause vascular insulin resistance.

These data demonstrate that vascular VASP signaling 

plays an important role in regulating vascular 

inflammation.

The effect of VASP signaling on vascular inflammation
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S13 Diabetic macrovascular complications

Hyperlipidemia is a well-recognized risk factor of 

atherosclerosis, and can be induced by abnormal 

production of adipokines. Resistin-like molecule (Relm) 

α, one of adipokines, is induced under the diet/energy 

intake. However, direct relationship between Relm-α 
and circulating lipids is unclear. Here we report that the 

induction of Relm-α maintains cholesterol homeostasis 

by regulating bile acid production under hyperlipidemic 

conditions. Relm-α-overexpressing mice display reduction 

of the serum cholesterol level under high-fat diet 

feeding conditions. Gene expression analysis based on 

whole-genome microarray profiling demonstrates that 

Relm-α induces expressions of cholesterol 7alpha- 

hydroxylase (Cyp7a1) and sterol 12 alpha-hydroxylase 

(Cyp8b1), hepatic key enzymes that affect whole-body 

cholesterol balance through degradation of cholesterol 

into bile acid, suggesting that these genes are molecular 

targets to account for the cholesterol-lowering effect of 

Relm-α. Furthermore, induction of Cyp7a1 and Cyp8b1 

by Relm-α leads to the enhancement of hepatic cholesterol 

catabolism, which is accompanied by leading to 

increase of hepatic bile acid production and fecal bile 

acid excretion. Finally, these effects by Relm-α protect 

against atherosclerosis in diet-induced hyperlipidemic 

LDL receptor-deficient mice. Taken together, these 

results indicate that Relm-α is an anti-atherosclerotic 

adipokine that may offer novel therapeutic strategies to 

combat hypercholesterolemia and atherosclerosis.

Resistin-like molecule-α ameliorates hypercholesterolemia and 
atherosclerosis via enhancement of cholesterol metabolism.
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S13 Diabetic macrovascular complications

Diabetes mellitus and diabetic micro- and 

macrovascular complications (DCx) might be resulted 

from oxidative stress in various tissues including 

pancreatic islets and antioxidant treatment may improve 

underlying conditions. To circumvent their limited 

access into the biologic membrane, we made Tat-MT 

and Tat-SOD constructs applying cell penetrating 

peptide technologies, delivered to cardinal primary 

cultured cells of diabetes and diabetic complication 

development or their surrogate cell lines and studied 

cell viability in different injury conditions of high 

glucose, hypoxia and AGE treatment. The protective 

effect of Tat-MT and Tat-SOD in combination against 

the development of diabetes and complications 

development were also studied in OLETF rats. Tat-MT 

and Tat-SOD were successfully delivered to various 

cultured cells, and the intracellular activities of MT and 

SOD increased in line with the amount of protein 

delivered. These agents inhibited three different 

oxidative injuries as well as angiotensin II-mediated 

injuries and altered the expression of the downstream 

signaling molecules. In OLETF rats, a single intraperitoneal 

injection of Tat-MT and Tat-SOD resulted in delivery of 

these antioxidants to the various organs. Continuous 

treatment decreased the expression of ROS and 

downstream signaling molecules in various tissues and 

delayed the clinical development of diabetes and 

diabetic complications. The ameliorative effects of these 

agents against the development of micro- and 

macrovascular complications in vivo may be related to 

inhibition of ROS itself and downstream signaling 

pathways. We conclude that effective delivery of a 

combination antioxidant treatment may prevent and 

treat the pathophysiology in patients with diabetes and 

its complications. 

Amelioration of diabetic micro- and macrovascular 
complications by TAT-mediated delivery 

of metallothionein and SOD

Yong Soo Park
Hanyang University, Korea
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S13 Diabetic macrovascular complications

Microvascular dysfunction and accompanied 

inflammation are the major causes of impaired wound 

healing, nephropathy, cardiopathy, retinopathy, erectile 

dysfunction and neuropathy seen in patients with 

chronic diabetes. Therefore, re-establishment of structural 

and functional microvasculature could alleviate 

diabetes-induced complications. Angiopoietin-1 (Ang1) 

is a secreted protein that acts as a ligand for Tie2, which 

is mainly expressed in growing vascular endothelial 

cells (ECs). Indeed, systemic or topical supplementation 

of Ang1 leads to accelerated wound closure and 

epidermal/dermal regeneration by enhanced angiogenesis, 

lymphangiogenesis and blood flow in the wound region 

of db/db diabetic mice. In db/db mice, systemic 

supplementation of Ang1 does not merely a dramatic 

increase in smooth muscle coverage on the vasculature 

of myocardial ischemia, but it also causes delay the 

fibrotic changes in the renal glomeruli through its 

anti-inflammatory effects. Intravitreal Ang1 supplementation 

induced organized retinal angiogenesis with a fair 

amount of pericyte coverage in the ischemic retina of a 

proliferative diabetic retinopathy mouse model, leading 

to reduction of avascular regions, hypoxia, leakage, and 

neuronal injury in the retina. Moreover, intracavernous 

delivery of Ang1 restores erectile dysfunction not only 

by promotion of cavernous neovascularization, eNOS 

phosphorylation, and cGMP production but also by 

reduction of cavernous vascular permeability via 

restoration of EC junction proteins in db/db and 

streptozotocin-induced diabetic mice. Furthermore, 

Ang1 recovers the molecular biomarkers of neuropathy, 

promotes angiogenesis in endoneural microvessels, and 

suppresses inflammation in the sciatic nerves of ob/ob 

diabetic mice. Taken together, Ang1 exerts an 

anti-diabetic role and delays diabetic complications 

mainly via the restoration of microvascular function. 

Beneficial effects of angiopoietin-1 in diabetic complications: 
insights from preclinical animal studies

Gou Young Koh
KAIST, Korea
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Fasting plasma glucose usually decreases in early 

normal pregnancy, but mean and postprandial glucose 

levels slightly increase during the second and third 

trimesters of normal pregnancy. In non-diabetic pregnant 

women, suggested normal reference ranges for capillary 

fasting, overnight, and pre-meal glucose are 50~99 

mg/dL, with post-meal peak values 60-70 min after 

meals of 81~129 mg/dL. Regular glucose self-monitoring 

by patients is the central part of the management of 

diabetes during pregnancy. Frequent sampling is 

needed during pregnancy because of the high 

possibility of rapid-onset hypoglycemia without food or 

after exercise. Exaggerated hyperglycemic response to 

food intake, emotional stress are also commonly 

observed in pregnancy. However, the optimal timing 

and frequency of glucose monitoring during pregnancy 

are still controversial. One study reported that lower 

frequencies of perinatal complications with the treatment 

targeting on post-meal glucose. Another study supported 

these data that revealed postprandial glucose levels as 

the best predictor of fetal macrosomia. However, other 

studies reported that perinatal complications are more 

closely related to fasting glucose levels than to 

post-challenge glucose levels measured at the time of 

diagnosis of GDM. 

Studies with continuous glucose monitoring system 

(CGMS) in diabetic pregnant women showed the mean 

peak postprandial glucose to average 90 min after 

beginning the meal, with patient-to-patient or 

day-to-day variabilities. Some experts suggest that 

teaching patients to measure at 1 hour after finishing the 

meal might approximate these peaks. However, delayed 

gastric emptying, meals with high fat content prolong 

the postprandial peak glucose excursion. The greater 

carbohydrate content in the meal cause higher 

postprandial glucose level. Processed foods containing 

sugars can elevate the glucose level quickly with usual 

peak at 1 hour after ingestion.

In the absence of definitive evidence, it has become 

common practice to ask patients to measure capillary 

glucose levels before breakfast and 1~2 hours after 

breakfast, lunch and dinner. Commonly recommended 

targets are fasting plasma glucose levels ≤ 95 mg/dL, 1 

hour post-meal glucose levels ≤ 140 mg/dL and 2 hour 

post-meal glucose levels 120 mg/dL.

How to assess glycemic control in GDM during pregnancy?

Hyuk-Sang Kwon
The Catholic University of Korea, Korea
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Pre-pregnancy diabetes (overt diabetes) first noted 

during pregnancy is important for several reasons: an 

increased risk of congenital anomalies of fetus; high risk 

of end organ diabetes complications requiring treatment 

during pregnancy; need for rapid treatment and close 

follow-up during pregnancy to ensure prompt 

restoration of normal glycemia and need to ensure 

appropriate treatment of diabetes after pregnancy. To 

identify women with overt diabetes in pregnancy 

properly, the International Association of Diabetes and 

Pregnancy Study Group (IADPSG) recommends 

screening pregnant women at the initial visit for 

prenatal care with use of fasting plasma glucose, 

glycosylated hemoglobin, or random plasma glucose. 

There are several issues that should be considered. 

Decision to perform universal early testing or to limit 

testing to only women with characteristics indicating a 

high risk for diabetes should be made on the basis of 

the background population prevalence of diabetes in 

young women. Attending the first prenatal visit in the 

fasting state is impractical in usual setting. Furthermore, 

the clinical value and cost-effectiveness of this early 

testing in pregnancy to detect overt diabetes is 

uncertain. These issues in Korean women will be 

discussed.

Is early screening of diabetes necessary in Korean women?

Joon-Seok Hong
Seoul National University, Korea
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Gestational diabetes mellitus (GDM) complicates 

substantial number (2~10%) of pregnancies. The 

incidence is increasing as the rates of obesity increase. 

The prevalence will significantly increase if the new 

IADPSG recommendations are more widely adopted, 

although there are controversies surrounding the 

widespread application of them.

Numerous studies have shown the direct relationship 

between the maternal hyperglycemia and perinatal 

outcomes. Therefore, the treatment during pregnancy 

emphasizes intensification of metabolic management by 

combination of medical nutrition therapy and medication. 

To achieve specific goals of glycemic control, between 

20% to 50% of women with GDM will require 

pharmacologic therapy. 

Traditionally, insulin therapy has been considered the 

gold standard for the management of GDM, because of 

its efficacy in achieving target glucose level and the fact 

that it dose not cross the placenta. But, difficulty in 

administration with multiple daily injections, potential 

hypoglycemia, and increase in weight make this 

therapeutic option sometimes cumbersome. Since both 

GDM and T2DM are based on the insulin resistance and 

relatively decreased insulin secretion to overcome, the 

oral antidiabetic agents that target these defects can be 

alternatives to insulin therapy. Much of the concern 

over the use of oral agents is the lack of convincing data 

regarding the extent to which they cross placenta and 

the potentials of fetal risk. As such, the use of these 

medications remain issue of debate and ongoing 

research.

Among several available oral antidiabetic agents in 

pregnancy, glyburide (glibenclamide) and metformin 

are the two most commonly used agents in the world. 

In this presentation, the objectives are to review 

available data on efficacy and adverse effects of these 

medications and discuss the currents gaps between 

research and clinical practice.

The current status of using oral antidiabetic agent in GDM
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Miz Medi Hospital, Korea



   

118 2012 International Conference on Diabetes and Metabolism

Professional section interest group 1

      

➤Educational background & professional experience
1977-1983 Seoul National University College of Medicine M.D.
1983-1984 Seoul National University Hospital Intern
1987-1990 Seoul National University Hospital, Internal Medicine Resident
1989-1991 Seoul National University M.S.
1991-1994 Seoul National University Ph.D.
1997-2003 Sungkyunkwan University Assistant professor 
2003-present Seoul National University Professor

➤Research interests
Clinical epidemiological study of elderly diabetes / gestational diabetes mellitus
Insulin resistance and beta cell function in high risk population  
Sarcopenia and sarcopenic obesity

➤Brief list of publications
1. Kim KE, Jang SN, Lim S, Park YJ, Paik NJ, Kim KW, Jang HC, Lim JY. Relationship between muscle mass and physical 

performance: is it the same in older adults with weak muscle strength? Age Ageing. 2012 Aug 21. [Epub ahead of print].
2. Kim JH, Choi SH, Lim S, Lim JY, Kim KW, Park KS, Shin CS, Jang HC. Thigh muscle attenuation measured by computed 

tomography was associated with the risk of low bone density in community-dwelling elderly population. Clin Endocrinol 
(Oxf). 2012 Aug 18.

3. Lee Y, Shin H, Vassy JL, Kim JT, Cho SI, Kang SM, Choi SH, Kim KW, Park KS, Jang HC, Lim S. Comparison of regional 
body composition and its relation with cardiometabolic risk between BMI-matched young and old subjects. 
Atherosclerosis. 2012 Jul 16.

4. Kwak SH, Kim SH, Cho YM, Go MJ, Cho YS, Choi SH, Moon MK, Jung HS, Shin HD, Kang HM, Cho NH, Lee IK, Kim SY, 
Han BG, Jang HC, Park KS. A Genome-Wide Association Study of Gestational Diabetes Mellitus in Korean Women. 
Diabetes. 2012 Feb;61(2):531-41.

5. Lim S, Shin H, Kim MJ, Ahn HY, Kang SM, Yoon JW, Choi SH, Kim KW, Song JH, Choi SI, Chun EJ, Shin CS, Park KS, 
Jang HC. Vitamin D inadequacy is associated with significant coronary artery stenosis in a community-based elderly 
cohort: the Korean Longitudinal Study on Health and Aging. J Clin Endocrinol Metab. 2012 Jan;97(1):169-78.

6. Lim S, Kim JH, Yoon JW, Kang SM, Choi SH, Park YJ, Kim KW, Cho NH, Shin H, Park KS, Jang HC. Optimal cut points of 
waist circumference (WC) and visceral fat area (VFA) predicting for metabolic syndrome (MetS) in elderly population in 
the Korean Longitudinal Study on Health and Aging (KLoSHA). Arch Gerontol Geriatr. 2012 Mar;54(2):e29-34.

Hak Chul Jang
Seoul National University, Korea
janghak@snu.ac.kr



    

  

 PLEN
AR

Y LECTU
R

ES
SYM

P
O

SIA
C

O
R

P
O

R
A

TE SYM
P

O
SIA

O
R

A
L P

R
ESEN

TA
TIO

N
S 

P
O

STER
 EXH

IB
ITIO

N
S

1192012 International Conference on Diabetes and Metabolism

Professional section interest group 1

Gestational diabetes mellitus (GDM) is defined as 

glucose intolerance of variable severity with onset or 

first recognition during pregnancy. It is well known that 

GDM is associated with adverse pregnancy outcomes 

including preeclampsia, Cesarean delivery, macrosomia, 

and perinatal morbidities. In addition, women with 

GDM are at an increased risk for type 2 diabetes 

mellitus (type 2 DM) later in life. The first criteria for the 

diagnosis of GDM were established more than 40 years 

ago, and it was derived from identifying women at high 

risk for diabetes after pregnancy, not to identify 

pregnant women with increased risk for adverse 

pregnancy outcome. 

Recently the International Association of Diabetes 

and Pregnancy Study Groups (IADPSG) IADPSG 

introduced the new diagnostic criteria for gestational 

diabetes based on the results of the Hyperglycemia and 

Adverse Pregnancy Outcome (HAPO) study. HAPO 

study was an observational study to clarify the 

association between maternal glucose levels and 

adverse pregnancy outcome in multinational, ethnically 

diverse cohort of 25,000 women. However, the 

incidence of GDM using the new criteria was 17.8% in 

HAPO cohort. 

In Korea, 2 to 5% of all pregnant women were 

previously reported to have GDM. Considering the 

recent trend of pregnant women is getting older and 

obese, the incidence of GDM in Korean women is 

expected to increase. The cumulative incidence of 

diabetes in Korean women with previous GDM was 

reported as 40% within 5 years postpartum. Although 

the BMI of Korean women with previous GDM was 

much lower than that of women living in U.S., the 

incidence of diabetes after delivery was similar. Genetic 

or constitutional factors might play a role in the 

development of diabetes on Korean women, but further 

studies are needed. In addition, the strategy for 

detecting GDM suitable in Korean women should be 

developed. 

Gestational diabetes mellitus in Korea: now and future
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Vision impairment in diabetic retinopathy is 

attributable to elevated vascular permeability and 

deregulated angiogenesis. Since vascular endothelial 

growth factor (VEGF) exacerbates vascular leakage and 

neo-angiogenesis, anti-VEGF drugs are intraocularly 

administered worldwide in the treatment of diabetic 

macular edema and proliferative diabetic retinopathy. 

However, because of insufficient efficacy and adverse 

effects of anti-VEGF therapy, alternative modalities 

which can fundamentally restore the retinal vascular 

abnormality are desired. Given the infeasibility of 

recapitulating diabetic retinopathy in animals with high 

blood glucose, we have utilized postnatal mouse retina 

as a model system to represent human retinopathy. 

While pericyte dropout is an initial pathological change 

in diabetic retinopathy, administration of anti-PDGF 

beta receptor antibody to neonatal mice enabled us to 

evaluate the deteriorated integrity of retinal vascular 

walls devoid of pericytes. Furthermore, the oxygen-induced 

retinopathy (OIR) model has given invaluable insights 

into the molecular mechanisms underlying disoriented 

angiogenesis, which is responsible for vitreous 

hemorrhage and retinal detachment. By combining 

these experimental models with pharmacological and 

genetic manipulations, we have shown potential of new 

modalities which normalize the vascular architecture in 

the absence of pericytes and in ischemic retinas. In this 

meeting, I will introduce mouse retinal angiogenesis as 

a model system for mimicking human diabetic 

retinopathy, and its usefulness for the identification of 

novel drug targets to treat retinal vascular disorders.

Mouse retinal angiogenesis as a model system of 
diabetic retinopathy

Akiyoshi Uemura  
Kobe University, Japan
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NAD(P)H:quinone oxidoreductase-1 (NQO1) is a 

homodimeric enzyme that catalyzes the oxidation of 

NAD(P)H to NAD(P)+ by various quinones. β-lapachone 

(βL), a well-known substrate of NQO1, increases the 

cellular NAD(P)+/NAD(P)H ratio via the activation of 

NQO1. GTP cyclohydrolase-1 (GTPCH-1) is rate-limiting 

enzyme in de novo synthesis of tetrahydrobiopterin, an 

essential cofactor for endothelial nitric oxide (NO) 

synthase (eNOS) coupling. AMP-activated protein 

kinase (AMPK) is crucial for GTPCH-1 preservation, and 

LKB1, an upstream kinase of AMPK, is activated by 

SIRT1-mediated deacetylation. Recent studies have 

reported that βL increases AMPK phosphorylation via 

activation of NQO1, resulting in beneficial effects such 

as prevention of arterial restenosis and anti-obesity. In 

this study, we have evaluated whether βL-induced 

activation of NQO1 modulates BP through preservation 

of GTPCH-1 in an animal model of hypertension. 

Spontaneously hypertensive rats (SHR), primary aortic 

endothelial cell and endothelial cell line were used to 

investigate hypotensive effect of βL and its action 

mechanism, respectively. βL treatment dramatically 

lowered BP and vascular tension in SHR and induced 

eNOS activation in endothelial cells. Consistent with 

these effects, βL supply also elevated the levels of 

both aortic cGMP and plasma NO in SHR. Meanwhile, 

βL-treated SHR showed significantly increased levels 

of aortic NAD+, LKB1 deacetylation, AMPK Thr172 

phosphorylation, and GTPCH-1 protein expression. 

Enhanced LKB1 deacetylation and AMPK activation was 

also elicited by βL in endothelial cells. However, 

inhibition of LKB1 deacetylation by blocking of NQO1 

or SIRT1 blunted AMPK activation by βL. Moreover, 

AMPK inhibition by overexpression of dominant-negative 

AMPK almost abolished GTPCH-1 protein conservation. 

In conclusion, this study is the first to demonstrate that 

activation of NQO1 relieves spontaneous hypertension 

through eNOS coupling regulation via increase of aortic 

GTPCH-1 following LKB1/AMPK activation. These 

findings provide strong evidence to suggest that NQO1 

might be a new therapeutic target for hypertension.

Activation of NAD(P)H:quinone oxidoreductase-1 improves 
blood pressure via enhancement of eNOS coupling following by 

increase of aortic GTP cyclohydrolase-1. 
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The diabetic vascular complications are leading 

causes of morbidity and mortality in diabetic patients. In 

past, many studies have focused on the mechanisms of 

hyperglycemia - induced chronic vascular complication 

via the formation of toxic metabolites such as oxidative 

stress, advanced glycosylated end products, persistent 

activation of protein kinase C, and increased sorbitol 

concentration. However, the vascular complications 

result from the imbalance between increase of systemic 

toxic metabolites such as hyperglycemia, dyslipidemia 

and the loss of endogenous protective factors such as 

platelet derived growth factor (PDGF), vascular 

endothelial growth factor (VEGF), and Insulin. PDGF-B 

or PDGF receptor-β knockout mice exhibited pericyte 

apoptosis and retinal microvascular abnormalities 

similar to the early stages of diabetic retinopathy, 

indicating that PDGF-B is a very important survival 

factor for retinal pericytes. However, the level of 

PDGF-B expression was observed to be elevated in 

diabetic state compared with non-diabetic animal. 

Recently Geraldes P et al clearly demonstrated that 

hyperglycemia induced a persistent activation of PKC-δ 
which leads to inhibition of PDGF -related survival 

actions to cause pericyte apoptosis in diabetic 

retinopathy. Another survival factor is vascular 

endothelial growth factor (VEGF) which is one of the 

most important endogenous angiogenic polypeptide 

that responds to hypoxia in normal physiological 

conditions. However, the expression of VEGF is 

increased in the retina to cause diabetic proliferative 

retinopathy. VEGF is also produced by renal podocyte. 

receptors for VEGF (VEGFR-1 and VEGFR-2) were 

expressed by glomerular endothelial cells. podocyte 

specific, heterozygous, conditional knock out of VEGF-A 

mice showed the loss of endothelial cell fenestrations, 

endothelial cell necrosis. Podocyte-derived VEGF, an 

angiogenic factor whose expression is increased in 

animal models of diabetic kidney disease. However, 

recently Eremia et al reported proteinuria, hypertension 

and renal failure in several patients treated with 

anti-VEGF agent, bevacizumab. In contrast with diabetic 

microvascular complication, VEGF expression is 

reduced in diabetic heart and macrovasculature. 

impaired insulin signaling has decreased VEGF 

expression and aggravated ischemic injury. Insulin is 

another important survival factor for vascular 

endothelial cell. Insulin has been shown to possess both 

antiatherosclerotic and proatherosclerotic actions in 

vascular cells. In diabetes, hyperglycemia can selectively 

inhibit insulin’s anti-atherosclerotic actions while 

hyperinsulinemia, as observed in insulin-resistant type 2 

diabetes, can enhance insulin’s proatherosclerotic 

effects to accelerate the prevalence of atherosclerotic 

diseases. Rask-Madsen C et al recently reported that loss 

of insulin signaling in the endothelial cells accelerated 

atherosclerosis in apolipoprotein E null mice. Also, 

insulin therapy increased number of endothelial 

progenitor cells in diabetic animal model through direct 

and indirect action. Insulin released scaffold improved 

angiogenesis in Hindlimb ischemia model through 

activation of p-AKT signaling and increase of VEGF 

expression. In conclusion, new therapeutic approaches 

for the diabetic vascular complication need to increase 

and restore the action of protective factors.

The new perspectives on diabetic vascular complications: the 
balance between endogenous protective factors and harmful 

factors induced by hyperglycemia

In-Kyung Jeong
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In the cardiovascular system, IGF-1/insulin-phosphoinositol 

-3 kinase (PI3K)-Akt signaling plays an important role in 

the regulation of cardiac growth and metabolism. 

Although Akt signaling in cardiac growth has been 

widely studied, the role of Akt in the coordinate 

regulation of cardiac growth and contractile function is 

partially understood. There are three distinct Akt 

isoforms (Akt1, 2, and 3) that are the products of distinct 

genes but are highly related proteins. While deletion of 

Akt1 results in smaller heart size and Akt2-/- mice are 

mildly insulin resistant, Akt1-/-/Akt2-/- mice exhibit 

perinatal lethality, indicating a large degree of 

functional overlap between the isoforms of Akt. The 

presentation will review recent evidence for the 

cooperative contribution of Akt1 and Akt2 on structure 

and contractile function in adult hearts.

Akt isoforms in the cardiovascular system

Jaetaek Kim
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Pancreatic islet transplantation is a possible cell 

therapy for treating type 1 insulin-dependent diabetes 

mellitus. After islet transplantation, however, several 

kinds of immunosuppressant therapies, such as 

Edmonton protocol, should be continuously followed to 

inhibit immune rejection. Since immunosuppressants 

are known to induce complications, this reminds us that 

the final goal of islet transplantation remains the 

elimination of chronic recipient immunosuppression. In 

this study, we evaluated the clinical potential of a new 

combinatorial therapy based on PEGylation, 

immunosuppressant administration and gene therapy to 

reduce immune reaction and to enhance the islet 

functionality. The long-functioning PEGylated islets 

firmly expressed insulin, glucagon and somatostatin 

hormone. When CoCl2 and CsA were coadministered to 

recipients of PEGylated islet transplantation, all islets 

survived for more than 100 days. When PEGylated islets 

that had survived for 100 days were evaluated with 

immunohistological analysis, islets were properly 

protected against immune cells, and anti-insulin 

immunostained islets were well presented in 

transplantation sites. Interestingly, the long-surviving 

PEGylated islets were strongly stained by anti-HO-1 

antibody although the CoCl2 treatment was terminated 

on 5 days after transplantation. The successful cell 

therapy using islet transplantation for the treatment of 

diabetes mellitus may be achievable using a combined 

PEGylation and low dose of immunosuppressive drugs 

with HO-1 induction. This finding is of significant 

importance from the viewpoint of avoiding the adverse 

effects of the immunosuppressive drugs. Therefore, this 

study describes a potentially highly effective alternative 

approach, which is conceptually based on a combination 

of PEGylation and cytoprotection.

Molecular shielding of pancreatic Islets for xenotransplantation
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Given the limited supply of donor pancreatic islets, 

considerable efforts have been made to prevent the loss 

of islet mass in the post-TPL period. Islets may be 

manipulated in vitro prior to TPL, providing opportunities 

for therapeutic strategies aiming at conferring 

cytoprotection to maximize their engraftment and 

survival. Since the substantial early post-TPL graft loss is 

mainly due to apoptosis from hypoxic and inflammatory 

insults, intervention of these cell death pathways may 

substantially enhance preservation of islet mass 

following TPL. Utilization of additives in the culture 

media (antioxidants, growth factors, etc.) may result in 

reduced islet cell death and better function, 

representing a simple strategy toward the optimization 

of islet engraftment. The possibility to modify islets by 

gene therapy utilizing viral and non-viral vectors 

represents an appealing approach for the cytoprotection 

of islet cells. 

For gene transfer strategies to improve islet engraftment, 

vascular endothelial growth factor (VEGF) expression 

should be regulated in a way that matches the transient 

nature of revascularization with simultaneously avoiding 

undesirable effects of overexpression. In our study, the 

hypoxia-inducible VEGF gene transfer using the RTP801 

promoter to mouse islets induced VEGF expression 

specifically under hypoxia in vitro, and enhanced islet 

vascular engraftment and preserved islet function 

overtime in syngeneic transplants. Because glucagon-like 

peptide-1 (GLP-1) was shown to stimulate beta-cell 

proliferation and have anti-apoptotic effects on beta 

cells, we examined whether adenovirus-mediated gene 

transfer of GLP-1 would result in cytoprotection of 

mouse islets in syngeneic TPL setting. Our results 

indicated that the local overexpression of GLP-1 in islets 

improved islet survival and function in transplants.

Islet cytoprotection for islet transplantation

Sung Hee Ihm 
Hallym University, Korea
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Human adult stem cells have been examined as 

therapeutic cells for the treatment of insulin-dependent 

diabetes. Studies using diabetic mice model have shown 

that undifferentiated stem cells, mid-differentiated cells 

expressing PDX1, as well as differentiated cells 

producing c-peptide are effective in reducing blood 

glucose level. However, it has not been clarified how 

these cells act to restore the normoglycemia in vivo. We 

isolated stem cells from the human eyelid adipose 

tissues and amniotic membrane. After the differentiation 

culture in an appropriate condition, both cell types 

expressed β-cell-related genes and proteins, and 

secreted insulin and c-peptide in a glucose-dependent 

manner. When these differentiated cells were 

transplanted into kidneys of streptozotocin-treated, 

immunocompetent mice, about half of recipient mice 

showed normoglycemia as long as one and half year. 

Only human insulin and c-peptide, neither the mouse 

insulin nor c-peptide, were detected in the normoglycemic 

mice. Removal of the kidneys transplanted with cells 

after 2 months resulted in a sharp increase of blood 

glucose level. The kidney tissues also showed 

diminished or null expression of some human 

immune-related genes. By contrast, mice transplanted 

with undifferentiated stem cells never showed any 

recovery from hyperglycemia and eventually died 

within 2 months. In conclusion, human insulin-secreting 

cells could restore the normoglycemia of diabetic mice 

by providing human insulin. 

Cell therapeutics for the insulin-dependent diabetes mellitus

Hae Kwon Kim
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Discovery of induced pluripotent stem (iPS) cells 

gave a new directional path to knock the disease world 

with new resource for cell transplantation and drug 

screening. Further progress and advances in iPS cell 

generation technology, from viral to non-viral system 

and from integrating to non-integrating approach of 

foreign gene into host genome, kept adding feathers to 

the technology making it more feasible for clinical 

application. iPS cell technology will enable autologous 

transplantation and more efficient drug discovery. For 

application into drug discovery, iPS cells which were 

generated from animal model or patient-derived somatic 

cells, are tried to differentiate into specific cells to 

express specific phenotypes and can be used as disease 

model. This disease model iPS cells are helpful for 

understanding the disease progression mechanism as 

well as for application into cell-based efficient drug 

screening.

The non-obese diabetic (NOD) mouse is a classical 

animal model for autoimmune type 1 diabetes (T1D), 

closely mimicking features of human T1D. Thus, the 

NOD mouse presents an opportunity to test the 

effectiveness of induced pluripotent stem cells (iPSCs) 

as a therapeutic modality for T1D. Here, we demonstrate 

a proof of concept for cellular therapy using NOD 

mouse-derived iPSCs (NOD-iPSCs). We generated iPSCs 

from NOD mouse embryonic fibroblasts (NMs) or NOD 

mouse pancreas-derived epithelial cells (NPEs), and 

applied directed differentiation protocols to differentiate 

the NOD-iPSCs toward functional pancreatic beta cells. 

Finally, we investigated whether the NPE-iPSC-derived 

insulin-producing cells could normalize hyperglycemia 

in transplanted diabetic mice. The NOD-iPSCs showed 

typical embryonic stem cell (ESC)-like characteristics 

such as expression of markers for pluripotency, in vitro 

differentiation, teratoma formation, and generation of 

chimeric mice. We developed a method for stepwise 

differentiation of NOD-iPSCs into insulin producing 

cells, and found that NPE-iPSCs differentiate more 

readily into insulin-producing cells. The differentiated 

NPE-iPSCs expressed diverse pancreatic beta cell 

markers and secreted insulin in response to glucose and 

KCl stimulation. Transplantation of the differentiated 

NPE-iPSCs into diabetic mice resulted in kidney 

engraftment. The engrafted cells responded to glucose 

by secreting insulin, thereby normalizing blood glucose 

levels. 

We propose that NOD-iPSCs will provide a useful 

tool for investigating genetic susceptibility to autoimmune 

diseases and generating a cellular interaction model of 

T1D, paving the way for the potential application 

of patient-derived iPSCs in autologous beta cell 

transplantation for treating diabetes.

Differentiation and transplantation of functional pancreatic beta 
cells generated from induced pluripotent stem cells derived 

from a type 1 diabetes mouse model
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The most important technology in biology is 

sequencing. Sequencing and subsequent genomic data 

enabled humans to decipher the network of instructions 

built over billions of years of evolution. The future of 

biology lies in the ability to associate genomic data with 

phenotype data. Hence, genome sequencing should be 

cheaper and faster than ever. The simple conclusion of 

any biology is to utilized sequencing as much as 

possible to medical applications such as diagnosis, 

treatment, disease control, and reducing the cost of 

healthcare. 

The latest sequencing technology is called NGS (next 

generation sequencer). NGS is a machine that is 

equivalent to a whole factory in terms of the sequencing 

capacity and speed. NGS applications are growing and 

personalized medicine is perhaps the most important. 

The core of personal medicine is personal genomics. 

Personal genomics has two meanings. One is it is 

research on many people's genomes. The other is it is 

done by non-academic researchers such as doctors, 

hospitals, and companies. The core of personal 

genomics is analyzing genomes using computers. 

Information technology is the key in biology. Fast and 

efficient pipelines for genome sequences are critical. 

Large international projects such as PGP (personal 

genome project) and PAPGI (pan asia population 

genomics) are introduced. De novo sequencing is a 

technology used to map genomes of species that do not 

have already available reference genomes. Preliminary 

de novo genome analyses of animal genomes are also 

presented.

Genome analysis using NGS (next generation sequencers)
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Most recently, one-hour hyperglycemia has been 

recognized as a further risk factor for type 2 diabetes 

(T2D). To date, previous genome-wide association 

studies (GWAS) for glycemic traits have a limited impact 

on the fasting state and 2-h plasma glucose level in an 

oral glucose challenge. To identify genetic susceptibility 

in different stages of glucose tolerance, we performed a 

meta-analysis for glycemic traits including 1-h plasma 

glucose (1-hPG) from 14,232 non-diabetic individuals in 

the Korean population. Newly implicated variants were 

found to be significantly associated with 1-hPG. We also 

demonstrated associations with gestational diabetes 

mellitus (GDM). Our results could provide additional 

insight into the genetic variation in the clinical range of 

glycemia.

New susceptibility loci associated with one-hour plasma 
glucose as predisposing risk factors for type 2 diabetes risk
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Advances in proteomics technologies are providing 

increasingly powerful new approaches for understanding 

cellular function and discovering biological marker 

molecules for specific diseases. The ability to quantitatively 

determine changes in protein abundances, including 

protein PTMs in cells, tissues and biofluids, is essential 

for elucidating cellular processes and signaling pathways 

as well as for discovering useful candidate protein 

biomarkers. One of the most pressing needs for 

(quantitative) proteomics relates to the dynamic range 

of measurements or the ability to measure low abundance 

proteins within proteomic samples.  Important classes of 

proteins and modified proteins are generally present at 

very low abundances, and the dynamic range of interest 

for mammalian proteomics is at least 106, and 

potentially >1010 for biofluids.

Here we present the development of a label-free 

proteome quantitation method that is based on master 

accurate mass and time tag (AMT) databases. Current 

method, coined as MAD4QUAN, employs advanced 

data analysis tools such as integrated Post-Experimental 

Monoisotopic Mass Refinement (iPE-MMR), a neural 

network LC elution time normalization, and experimental 

Xcorr (E-Xcorr) calculation. The current method was 

applied to quantitatively analyze proteomes from 

adipose tissues of diabetic patients against those of 

non-diabetic individuals.  We compiled a total of 25,733 

unique peptides (from 4,611 proteins or 2373 genes) in 

the master adipose proteome database and the 

MAD4QUAN analysis identified 408 differentially 

expresses genes. Network analysis on the observed 

DEGs led to discover novel protein candidates to be 

further validated and used for diagnosis of diabetes 

mellitus type 2. 

Master AMT database approach for label-free quantitation 
(MAD4QUAN): application to uncover biomarkers for T2DM 
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Common complex diseases such as type 2 diabetes 

mellitus (T2DM) result from the complex interplay of 

multiple genes and environmental factors. Since an 

intermediate phenotype can be on the pathway to a 

disease, the presence of deleterious genotypes of the 

intermediate phenotype may be a surrogate indicator of 

the disease. Recent GWAS have identified tens of T2DM 

loci; however, the presence of inter-individual variation 

in intermediate biomarker’s response to stress (e.g. 

blood pressure and BMI) may affect an individual’s 

susceptibility to related diseases such as T2DM. Here, 

we evaluated the utility of SNPs that were validated to 

be associated with T2DM-related traits such as 

hypertension, obesity, and chronic kidney disease in the 

risk prediction of T2DM. Firstly, we identified 

susceptibility SNPs for intermediate phenotypes in 

age-gender specific groups with multiple covariates 

adjustment under three genetic models. Initially, 

analysis was performed using data obtained from large 

scale Korean prospective cohort studies (Ansung and 

Ansan) composed of 8,842 participants. The SNPs 

passed the genome-wide level of significance were 

further evaluated for replication under the identical 

model in the Health Examinee cohort composed of 

3,703 participants. Secondly, we evaluated the 

pleiotropic effects of the replicated SNPs to the risk of 

T2DM. Finally, we evaluate the improved prediction 

ability of the model that incorporates the genetic effects 

of intermediate phenotypes for T2DM. In this talk, I will 

discuss the validity of risk models considering the 

combining effect of non-genetic and genetic factors in 

predicting risk of T2DM.

Intermediate trait loci that predict the risk of type 2 diabetes

Ji Wan Park
Hallym University, Korea
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Metabolic syndrome, defined on the basis of a 

combination of central obesity, impaired glucose 

metabolism, dyslipidemia and hypertension, is a 

powerful predictor of cardiovascular events. It is also 

well documented that metabolic syndrome is characterized 

by the presence of a prothrombotic state, resulting from 

a combination of increased thrombin generation, 

platelet hyperactivity and decreased fibrinolysis. Among 

them, aberrant platelet activation plays a central role to 

accelerate atherothrombosis and is the result of the 

interaction among the features clustering in metabolic 

syndrome. 

Many factors associate with platelet hyperactivity 

in metabolic syndrome such as insulin resistance, 

inflammation, oxidative stress and endotherial dysfunction. 

Insulin resistance couples vascular and metabolic 

pathophysiology by triggering a series of mechanisms, 

including inflammation, endothelial dysfunction and 

vasoconstriction, predisposing insulin resistant 

individuals to accelerated atherosclerosis and thrombosis. 

The finding that human platelets have insulin receptors 

that modulate platelet function led to the hypothesis 

that platelets were sites of insulin resistance, thus 

causing the lack of the physiological action exerted by 

insulin on platelet function. 

Despite the availability of multiple interventions 

including appropriate diet, regular exercise, weight 

control, anti-diabetic drugs, and antiplatelet agents, 

relative failure to control the incidence of metabolic 

syndrome and its vascular complications reflects both 

the scarce compliance of patients to established 

strategies and the multifactorial nature of the disease. 

Additional explanations possibly date back to the 

pathophysiology of metabolic syndrome, as for the 

relative failure of low-dose aspirin in the prevention of 

atherothrombosis in this setting. Platelet activation is a 

candidate common soil, downstream event and 

in-depth understanding of the mechanisms triggering 

and sustaining platelet hyper-reactivity might help 

suggesting ways to overcome this phenomenon.

This presentation will address the complex interactions 

between platelets and the pathogenic events occurring 

in metabolic syndrome in order to establish novel 

strategies in the prevention/treatment of atherothrombosis.

Aberrant platelet activation in metabolic syndrome

Sang Yong Kim
Chosun University, Korea
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Objective

Obesity and high-fat-diet are associated with risk and 

progression of colon cancer. Low adiponectin levels 

may play an important role against the development of 

colon and other obesity-related malignancies. No prior 

studies have directly investigated mechanistic effects of 

adiponectin on colon cancer in the settings of obesity, 

high-fat diet and/or adiponectin deficiency.

Design 

To investigate the effects of adiponectin on the 

growth of colorectal cancer in adiponectin-deficient or 

wild-type-C57BL/6 mice fed low-fat or high-fat diet.

Results

Mice on high-fat-diet gained more weight and had 

larger tumors, compared to mice fed on a low-fat-diet. 

Adiponectin administration suppressed implanted tumor 

growth, causing larger central necrotic areas. 

Adiponectin treatment also suppressed angiogenesis 

assessed by CD31 staining and VEGF-B and VEGF-D 

mRNA expression in tumors obtained from mice fed a 

high-fat-diet and from adiponectin-deficient mice. 

Adiponectin treatment decreased serum-insulin levels in 

high-fat-diet mice and increased serum-IL-12 levels in 

adiponectin-deficient mice. In vitro, we noted that 

adiponectin directly controls malignant potential (cell 

proliferation, adhesion, invasion and colony formation) 

and regulates metabolic (AMPK/S6), inflammatory 

(STAT3/VEGF) and cell cycle (p21/p27/p53/cyclins) 

signaling pathways in both mouse MCA38 and human 

HT29, HCT116, and LoVo colon cancer cell lines in a 

LKB1-dependent way. 

Conclusion

Our novel mechanistic and pathophysiology studies 

provide evidence for an imporant role of adiponectin in 

colon cancer. Our data indicate that adiponectin or 

analogues might be useful agents in the management or 

chemoprevention of colon cancer. 

Role of adiponectin in colon cancer development

Hyun-Seuk Moon
Harvard University, USA
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Obesity is one of the mostly serious health problem 

worldwide. This is caused by sedentary life style, high 

caloric diet and stressful life. In the last decade, the 

worldwide prevalence of obesity has increased 

considerably, and so has the incidence of type 2 

diabetes and cardiovascular disease (CVD). Several 

studies have shown that the obese phenotype may be 

present without metabolic abnormalities. This clinical 

condition, termed benign obesity or metabolically 

healthy obesity (MHO), is restricted to a unique subset 

of the obese population which, despite excessive body 

mass index (BMI) or body fat, are insulin sensitive and 

have a normal blood pressure, lipid, inflammation and 

hormonal profile. There are no unified criteria for the 

definition of MHO yet. Also, there is not much data 

regarding the true impact of MHO on metabolic 

diseases, such as type 2 diabetes and CVD. In this talk, I 

will discuss the current knowledge about MHO and will 

review the data on the association between MHO and 

the development of various metabolic diseases.  

Comparison of metabolic disease development according to 
metabolic health and obesity

Eun Jung Rhee
Sungkyunkwan University, Korea
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Background: 

Metabolic syndrome (MetSyn) in children and 

adolescence is increasing worldwide, however, its 

pattern may be different between Caucasians and 

Asians. This study compares the prevalence and 

patterns of MetSyn between American and Korean 

children and adolescents between roughly 1998 and 

2007.

Methods: 

Data from the American and Korean versions of the 

National Health and Nutrition Examination Survey 

(NHANES and KNHANES) were used for this study.

The main outcome is prevalence and pattern of 

MetSyn among participants separately in each country. 

In each survey, stratified multistage probability sampling 

designs and weighting adjustments were conducted to 

represent the entire population. The revised National 

Cholesterol Education Program criteria were used to 

define MetSyn.

Results: 

Totals of 934, 1781, and 1690 Americans aged 12-19 

participated in NHANES 1988-1994, NHANES 1999-2002, 

and NHANES 2003-2006, respectively; and 1225, 976, 

705, and 456 Koreans aged 12-19 have participated in 

KNHANES 1998, 2001, 2005, and 2007. The age-adjusted 

prevalence of MetSyn in American NHANES decreased 

from 7.3% to 6.7% and 6.5% while in Korean NHANES 

there was an increase from 4.0% to 5.9%, 6.6%, and 

7.8% in each countries respective studies. Increases in 

dyslipidemia and abdominal obesity contributed to the 

increased prevalence in Korea, while in the U.S., 

decreases in low HDL-cholesterolemia and high blood 

pressure contributed to a decreased prevalence. 

Conclusions: 

Considering different phenotype changes, different 

approaches should be conducted at the national level to 

reduce the burden and consequences of MetSyn 

between Korea and the U.S.

Changes in metabolic syndrome in American and Korean youth, 
1997-2008

Soo Lim
Seoul National University, Korea
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Type 2 diabetes (T2DM) is a costly disease that 

accounts for a large proportion of global health care 

budgets, and costs will rise disproportionally once a 

patient develops diabetes‐related complications. 

Therefore, in addition to lifestyle measures and 

treatment of hypertension and dyslipidemia, early and 

aggressive treatment of hyperglycemia in T2DM, which 

has been shown to prevent micro‐ and macrovascular 

disease, is warranted. Over the last several years, 

evidence has accumulated from randomized controlled 

trials (RCTs) showing efficacy of several novel agents 

that may have added value in the treatment of T2DM. 

However, other, mainly observational studies, have 

raised safety concerns with respect to some of the 

available, some of the novel treatment options. Within 

this turbulent climate, healthcare providers need 

guidance how to best treat their patients and therefore, 

continuous update of evidence‐based guidelines and 

recommendations by experts and diabetes societies, 

reflecting current state‐of‐the‐art, are needed. Thus, the 

recently published position statement of the American 

Diabetes Association (ADA) and European Association 

for the Study of Diabetes (EASD) on the Management of 

Hyperglycemia in T2DM, in contrast to previous 

versions of the guideline, have attempted to be less 

prescriptive and advocate a more individualized patient‐
centered approach.

New ADA / EASD algorithm for management of hyperglycemia

Anne Peters 
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The challenge of cardiovascular disease (CVD) in 

women is a global problem.  Recent data document the 

scope of this issue: heart disease is the leading cause of 

death in women in every major developed country and 

most emerging economies. And given the worldwide 

health and economic implications of CVD in women, 

there is strong rationale to sustain efforts to control 

major CVD risk factors and to apply evidence-based 

therapies in women. 

For example, up to 72% of women in the United 

States have a major form of CVD, with hypertension 

being the most common, followed by other heart 

disease conditions, coronary heart disease, myocardial 

infarction, angina pectoris, and stroke, with the 

prevalence increasing with age.  Of note, women have 

higher mortality after MI than men with diabetes. Since 

1984, the number of deaths for women has exceeded 

those for men; in 2005, women represented 52.6% of 

deaths from coronary heart disease.

For women with diabetes, the age-adjusted 

prevalence of major CVD is twice as high versus women 

without the disease.  In addition, the prevalence of CVD 

in women with diabetes was higher in non-Hispanic 

blacks than it was in non-Hispanic whites or in 

Hispanics.  Although CVD mortality rates are declining 

for men and women without diabetes, as well as for 

men with diabetes, the CVD mortality rates for women 

with diabetes are not declining.  It is not surprising, 

therefore, that mortality rates are doubled for women 

with diabetes versus those without diabetes.  But does 

the confluence of these three factors produce a “perfect 

storm” of increased risk?  Why does cardiovascular 

disease disparately affect women with diabetes?  And 

what are the implications for cardiovascular disease 

prevention and treatment in women with diabetes?

Women, diabetes, and cardiovascular disease: 
the perfect storm?
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Following the publication of the Scandinavian 

Simvastatin Survival Study in 1994, numerous large trials 

have confirmed the ability of statin therapy to reduce 

the risk of cardiovascular events. Pooled analyses of 

these trials suggest 20-25% reductions in major 

cardiovascular events, like stroke and myocardial 

infarction, per 1mmol/L lower LDL-cholesterol. Then, in 

2008, the JUPITER trial provided surprising evidence of 

a 25% increased risk of new-onset diabetes compared to 

placebo in a prespecified analysis. This was followed by 

a comprehensive meta-analysis of published and 

unpublished data from 13 placebo- and standard 

care-controlled trials in 2010, with > 90,000 participants, 

which confirmed a 9% higher risk of new-onset diabetes 

on statin therapy. Subsequent research has also 

confirmed the presence of a dose-dependent effect 

between statins and new-onset diabetes. Data from all 

five large statin trials, comparing intensive-dose statin 

therapy to moderate-dose therapy, demonstrated a 

further 12% increase in risk on intensive-dose therapy. 

HbA1c levels in those with and without diabetes have 

also been shown to worsen on statins compared to 

control therapy, though only slightly. The mechanism 

underlying these observations remains unknown but 

studies in animal models suggest that statin therapy may 

affect peripheral insulin signaling. The cardiovascular 

benefits of statins are clear, and risk/benefit 

considerations remain firmly in favour of statin therapy 

especially for secondary prevention and moderate to 

high risk primary prevention. However, screening for 

diabetes in those on statins should be considered.

Do statins cause diabetes?
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Glucagon-like peptide-1 (GLP-1) is a gut hormone 

secreted by the intestine in response to food intake. It 

has numerous effects including increased pancreatic 

insulin release, reduced glucagon secretion, reduced 

hepatic gluconeogenesis, increased satiety and 

regulation of gastric emptying. GLP-1 receptors have 

been localised not only in the pancreas and other 

organs, but also in cardiac tissue and arterial walls. Two 

groups of incretin-based therapies exist that exploit this 

pathway: GLP-1 receptor agonists (incretin mimetics) 

and dipeptidyl peptidase (DPP)-4 inhibitors (incretin 

enhancers). Both are recommended as add-on therapy 

with metformin for treatment of type 2 diabetes mellitus. 

As with other new diabetes agents, large trials are 

underway to attempt to demonstrate the cardiovascular 

safety of incretin-based therapies. At present, 70,000 

patients are participating in at least seven large 

cardiovascular outcome trials. Encouraging data from 

small randomized trials using surrogate markers of 

cardiovascular disease (blood pressure, endothelial 

function, weight, total cholesterol, left ventricular 

function), and meta-analyses of cardiovascular events in 

short trials primarily designed to assess effect on 

glucose control, suggest that incretin-based therapies 

may prove to be effective in reducing cardiovascular 

events.

Cardiovascular impact of incretin-based therapies
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The incidence of cancer is associated with diabetes as 

well as certain diabetes risk factors and diabetes 

treatments based upon epidemiologic evidence. Potential 

mechanisms include hyperglycemia, chronic inflammation, 

or hyperinsulinemia, whether endogenous (due to 

insulin resistance) or exogenous (due to administered 

insulin or insulin secretogogues).  If there is an increase 

in exogenous or endogenous insulin, is there a risk of 

cancer?  Concerns about the risk of cancer from insulin 

first arose in 2009 based upon retrospective analysis of a 

large German health-insurance database, which showed 

a positive association between the two.  But what have 

we learned since this 2009 report?  Results of three 

retrospective analyses and one prospective study were 

presented at the 72nd Scientific Session of the American 

Diabetes Association addressed this concern.  

The Northern European Database Study compared 

insulin glargine with other non-glargine insulin; an 

analysis from Kaiser Permanente (Oakland, California 

USA) examined prevalent users of NPH insulin who 

switched to insulin glargine as well as new users of 

insulin glargine; Inovalon, Inc reviewed a registry of 

new users of insulin glargine versus those patients 

initiating treatment with NPH insulin; and, the Outcome 

Reduction with Initial Glargine Intervention (ORIGIN) 

study randomized people at high risk for, or in the early 

stages of, type 2 diabetes to either one daily injection of 

glargine insulin or standard care (no insulin), and 

evaluated various endpoints, including cancer.  

This presentation will address the association 

between diabetes and cancer incidence or prognosis, 

list risk factors that are common to both diabetes and 

cancer, identify possible biologic links between 

diabetes and cancer risk, and elaborate on results of 

clinical research that investigated the use of insulin 

glargine and the risk of different types of cancers.

The insulin-cancer connection
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Dementia affects the way the brain normally 

functions, and the onset of the condition can adversely 

affect an individual’s memory, speech and ability to 

successfully complete daily activities.  The burden of 

chronic disease management disproportionately affects 

those with diabetes.  In a disease which relies so heavily 

on self-management, dementia and its manifestations is 

a significant barrier to achieving positive outcomes.

Dementia strikes individuals with poorly controlled 

diabetes, high blood pressure, high cholesterol and 

heart disease to a greater degree, as these conditions 

increase the risk for a condition called vascular 

dementia.  The most common form of dementia in the 

elderly is Alzheimer’s disease, but other factors, too.  

Caused by a series of small strokes that damage or 

destroy brain tissue and prevent oxygen from reaching 

the brain, vascular dementia is a serious health concern 

for older adults with diabetes.  

Screening patients for dementia and discerning the 

difference between dementia and depression are critical 

in treating patients with diabetes. This lecture will 

discuss the impact of diabetes on the development of 

dementia, the rudiments of dementia assessment, and 

review the basic skills necessary to effectively manage 

these patients.

Diabetes and dementia
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Type 2 diabetes has been shown to significantly 

increase the risk for cardiovascular disease (CVD) and 

all-cause mortality. A study by Haffner et al showed 

individuals with type 2 diabetes without prior myocardial 

infarction (MI) and people with a prior MI but without 

diabetes have a similar level risk of survival.  Therefore, 

diabetes is considered as a CVD equivalent.  However, 

the results of clinical trials that studied the effects of 

intensive glucose-lowering treatment in patients with 

type 2 diabetes have not been convincing in terms of 

lowering short-term CVD risk and survival.

Insulin resistance can result in impairment of the 

entire vasculature irrespective of vessel size, resulting in 

diabetes-induced vascular complications. Macrovascular 

and microvascular dysfunction are important not only in 

the development of obesity-related target organ 

damage, but also in the development of CV risk factors, 

including hypertension and insulin resistance. It would 

seem logical that interrupting these negative associations 

at an earlier stage of the disease process, would provide 

benefit. For individuals with type 2 diabetes, initial 

therapeutic approach emphasizes management of blood 

glucose levels with lifestyle intervention as well as 

pharmacologic therapies, including insulin, where 

indicated. But does blood glucose lowering with insulin 

reduce CV morbidity and/or mortality?

The Outcome Reduction with an Initial Glargine 

Intervention (ORIGIN) Trial sought to answer two 

questions: (1) whether insulin glargine-mediated 

normoglycemia can reduce CV morbidity and/or 

mortality in people at high risk for vascular disease with 

either impaired fasting glucose (IFG), impaired glucose 

tolerance (IGT), or early type 2 diabetes; and, (2) 

determine whether omega-3 fatty acids can reduce 

cardiovascular mortality in people with IFG, IGT or 

early type 2 diabetes. This discussion will review the 

final results of the ORIGIN Trial.

The ORIGIN trial - final results
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Clinical studies have shown that tight blood glucose 

control slows and may prevent development of 

long-term microvascular complications of diabetes. In 

these studies, however, hypoglycemia was a side effect, 

which was increased three-fold with intensive therapy.  

Iatrogenic hypoglycemia is a problem, especially for 

people with type 1 diabetes, and can cause recurrent 

morbidity, and sometimes death, as well as a vicious 

cycle of recurrent hypoglycemia. This is due to increasing 

duration of diabetes and a loss of sympatho-adrenal 

activation due to repeated hypoglycemia. Some patients 

lose all or most of their warning signs, such as tremor, 

sweating, and/or palpitations, and are then at major risk 

of sudden, dangerous severe periods of coma. When 

hypoglycemia occurs in the absence of these warning 

signs/symptoms, it is called "hypoglycemic unawareness". 

But there may be a reason why patients are unaware of 

their hypoglycemia. In the Diabetes Control and 

Complications Trial (DCCT), more than half of the 

hypoglycemic events occurred during sleeping hours. 

But hypoglycemia is also seen in patients with type 2 

diabetes. In the UKPDS, 2.3% of patients with type 2 

diabetes receiving insulin therapy experienced a major 

hypoglycemic event; one patient died from complications 

of hypoglycemia.

It is possible to restore some hypoglycemic warning 

symptoms if patients are prepared to work with 

clinicians to avoid all hypoglycemic episodes.  The most 

effective techniques involve simply teaching patients the 

skills of insulin self-management. However some are 

resistant to altering their glycemic targets and continue 

to be a danger to both themselves and their families.  

Hypoglycemia unawareness

Elbert S. Huang
University of Chicago, USA
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The dysglycemia of diabetes includes two components; 

sustained chronic hyperglycemia and acute glucose 

fluctuations. Glucose fluctuations exhibited a more 

specific triggering effect on oxidative stress than chronic 

sustained hyperglycemia. Increased oxidative stress has 

a primary role in the pathogenesis of diabetic 

complications. We recommend that any strategy aimed 

at controlling the glycaemic disorders associated with 

type 2 diabetes should target the 'glucose tetrad', which 

comprises the following components: HbA1c, fasting 

and postprandial plasma glucose, and markers of 

glycaemic variability. Therefore, dipeptidyl peptidase IV 

inhibition therapy should target not only reducing 

HbA1c but also flattening acute glucose fluctuations. In 

a previous study, we found that the effects on glucose 

fluctuations over a day, as estimated from MAGE 

indexes, were more pronounced in the vildagliptin than 

in the sitagliptin group. 

Also, an ideal add-on treatment should have a 

complementary mechanism of action and provide 

additional glycaemic control without adding a 

significant burden in terms of safety or AEs such as 

body weight increase and risk of hypoglycaemia. We 

investigated the efficacy and safety of early combination 

of vildagliptin and metformin in patients with Korean 

T2DM who are inadequately controlled with prior 

metformin monotherapy in comparison to uptitrating 

metformin dose. We first present the result of this study. 

Going beyond A1c drop with vildagliptin: 
smoothing out glycemic excursions
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Diabetic peripheral neuropathy (DPN) is very common, 

affecting approximately 50% of both type 1 and type 2 

diabetic patients. It has major detrimental effects 

sufferers, as it confers much morbidity and is associated 

with increased mortality. DPN is not a single entity, but 

encompasses several neuropathic syndromes.

Studies in experimental diabetes examining the 

pathogenesis of DPN have identified a number of 

metabolic abnormalities including polyol pathway 

hyperactivity, increased advanced glycation end-point 

formation, alterations in the protein kinase C beta 

pathway through diacylglycerol and oxidative stress. 

There is now strong evidence implicating nerve 

ischemia as the cause of DPN. Studies in human and 

animal models have shown reduced nerve perfusion 

and endoneurial hypoxia. These endoneurial microvascular 

changes strongly correlate with clinical severity and the 

degree of nerve-fiber pathology. Unfortunately, many 

compounds that have been effective in animal models 

of neuropathy have not been successful in human 

diabetic neuropathy. The only compounds found to be 

efficacious in human diabetic neuropathy, and are in 

clinical use, are the anti-oxidant, a-lipoic acid and the 

aldose reductase inhibitor, epalrestat. Overall, the 

evidence emphasizes the importance of vascular 

dysfunction, driven by metabolic change, in the etiology 

of DPN, and highlights potential therapeutic approaches. 

Epidemiological data on diabetic painful neuropathic 

pain (DPNP) are limited. In one population-based 

study, the prevalence of DPNP, as assessed by a 

structured questionnaire and examination, was estimated 

at 33%. It was notable that, of these patients, 12.6% 

patients knew they had DPN and 32% had never 

received treatment for their pain. Thus, despite being 

common, DPNP continues to be underdiagnosed and 

undertreated. Pharmacological treatment of DPNP 

include tricyclic compounds, serotonin noradrenalin 

reuptake inhibitors, the anti-oxidant a-lipoic acid, 

anticonvulsants, opiates, membrane stabilizers, topical 

capsaicin and so on. Management of the patient with 

DPNP must be tailored to individual requirements and 

will depend on

the presence of other comorbidities. 

I’ll discuss recent management of diabetic peripheral 

neuropathy: Where are we 

now and where to go?
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Recent advances in the management of diabetic peripheral 
neuropathy: where are we now and where to go?
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It is well know that insulin resistance causes 

dyslipidemia, typically elevated triacylglyceride, lower 

HDL-cholesterol, and high small dense-LDL cholesterol 

in patients with obesity, diabetes, and cardiovascular 

disease, we called dyslipidemic triad. From many statin 

trials, we did see that significant reduction in CV 

mortality by targeting LDL-cholesterol lowering around 

20-30%, however, there still has been residual risks exist 

explaining up to 65-90% of CV events. Recent ACCORD 

lipid trial showed that initial combination therapy had 

no beneficial effect on primary macrovascular outcome 

(CV death, non-fatal MI, non-fatal stroke). In this 

lecture, I want to discuss about the method for effective 

reduction of residual risks of atherosclerosis and who 

will be the proper target for the combination therapy in 

treating dyslipidemia.

How can we optimize the management for residual risks of 
atherosclerosis in patients with diabetes?
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Insulin therapy has undergone tremendous development 

since its discovery 90 years ago.

Development has moved from early advances in 

extraction and purification over recombinant genetic 

advances to todays modern insulins with specific 

protein designs to meet clinical needs. 

One of the latest developments is the ultra-long-acting 

insulin degludec designed to overcome specific clinical 

challenges.

Development considerations for this and other new 

insulin in development will be discussed.

Insulin development - past, present and future

Klaus Henning Jensen
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The prevalence and overall burden of diabetes is high 

and increasing, largely due to the growing prevalence 

of type 2 diabetes, which accounts for 85 to 95% of all 

cases of diabetes in many countries[1]. Maintaining 

glycemic control in patients with type 2 diabetes can be 

challenging due to the natural progression of the 

disease[2]. The natural progression of type 2 diabetes 

may require multiple agents with comprehensive 

mechanisms of actions[2]. ADA/EASD 2012 recommends 

on combination therapy if monotherapy alone does not 

achieve/maintain an HbA1c target over ~3 months and 

all treatment decisions, where possible, should be made 

in conjunction with the patient, focusing on his/her 

preferences, needs and values.3 However, combination 

therapy often comes with the trade-offs of less 

convenient twice-daily dosing or tolerability concerns. 

Given the chronic nature of diabetes, patient's 

adherence to therapy is very important in preventing 

complications of the disease. Less complex treatment 

regimens with fewer pills and once-daily dosing are 

associated with higher rates of adherence[4]. Kombiglyze 

XR (Saxagliptin + Metformin XR combination) is the first 

and only once-a-day DPP-4 inhibitor with metformin XR 

combination.  In multicenter, randomized, double blind, 

placebo-controlled trial saxagliptin plus metformin XR 

combination was reported to improve plasma glucose 

concentrations through the 24-h dosing interval[5]. In 

another multicenter, randomized, double blind, 

active-controlled Phase-III trial saxagliptin + metformin 

were compared with saxagliptin or metformin monotherapy 

in patients with treatment naive T2DM.6 Patients 

achieving HbA1c < 7% was 60.3% with saxagliptin 5 mg 

+ metformin at 24 weeks of treatment[6].

Kombiglyze XR provides once-a-day combination 

control across 3 key glycemic measures with tolerability 

similar to metformin alone. This can lead to increased 

compliance, improved glycemic control and hence 

decreased risk of the associated complications.

References

1. The International Diabetes Federation, Diabetes Atlas Fourth 

Edition (2009). Available at: http://www.diabetesatlas.org/.

2. Campbell IW. Diabetes. 2000;7(10):625-631

3. Inzucchi SE, et al. Diabetes Care 2012; 35: 1364-1379

4. Nau DP, Am J Manag Care 2012 Apr; 18(3 Suppl):S49-54

5. Stenlöf K et al. Curr Med Res Opin. 2010;26(10):2355-2363

6. Jadzinsky M et al. Diabetes Obes Metab. 2009;11:611-622

A new opportunity for patient-centric treatment
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This year, position statement of American diabetes 

association (ADA) and European Association for the 

Study of Diabetes (EASD) showed that, unless there are 

prevalent contraindications, metformin is the optimal 

first-line drug. However after metformin, there are 

limited data to guide us. Combination therapy with an 

additional 1-2 oral or injectable agents is reasonable, 

aiming to minimize side effects where possible. 

Pioglitazone is an oral antidiabetic agent that reduces 

insulin resistance in adipocyte, liver and muscle. This 

valuable action is intermediated by its link to a nuclear 

receptor called peroxisome proliferator-activated receptor-

γ. Beyond the beneficial effects on glucose metabolism, 

pioglitazone has many positive effects on lipid 

metabolism, blood pressure, endothelial function, and 

inflammatory markers. Pioglitazone is already approved 

for the treatment of type 2 DM in combination with 

metformin, sulfonylurea, DPP-IV inhibitors, and insulin. 

The combination of pioglitazone with another antidiabetic 

drug should be based on the pathophysiological basis 

and risk profiles of an individual patient. The goal of 

any therapeutic options should include better glucose 

control, minimizing the risk of hypoglycemia, preserving 

beta-cell number and function, and improving the 

cardiovascular outcome in patients with type 2 DM. 

Tight glucose control in type 2 DM was shown to 

have positive effects on microvascular complications, 

while the effect of tight glucose control on the 

macrovascular complications in type 2 DM was found to 

be controversial. Therefore, the strategies in the 

treatment of type 2 DM should aim to decrease the 

individual cardiovascular risk in an individual patient 

instead of solely concentrating on the lowering glucose  

effects. Treatment of type 2 DM patients by addressing 

not only glucose control but also implying the 

pathophysiology of diabetes, can help to improve their 

prognosis, especially with regard to the vascular 

complications. In the view of this point, pioglitazone is 

next choice after considering metformin.

What is next after metformin?
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A large body of evidence has established the safety 

and efficacy of statins for the prevention of 

cardiovascular disease (CVD). Statins are effective in 

diabetic patients as well; however, being a high-risk 

group of CVD, diabetics have a substantial residual risk. 

New therapeutic modalities are awaited. 

Epidemiological studies in diabetics have unraveled 

multiple CVD risks other than LDL-cholesterol, such as 

high triglycerides (TG), low HDL-cholesterol, high 

blood pressure, and hyperglycemia. Treating each of 

these risks is expected to reduce CVD event in 

diabetics. Among these risks, high TG + low 

HDL-cholesterol, so-called “diabetic dyslipidemia” is the 

least treated, but its importance in atherogenesis has 

been recognized. 

High TG + low HDL-cholesterol are often associated 

with an increase in small, dense LDL, a well-known 

class of atherogenic lipoproteins, and these three 

features are collectively called “atherogenic lipid triads”. 

Treating atherogenic lipid triads may reduce CVD risk, 

as implied by a number of fibrate trials. However, safety 

concerns remain on the combination of statins and 

fibrates, necessitating the identification of a new drug 

target. For that, the mechanisms of diabetic dyslipidemia 

should be clarified.

The classical view underscores the importance of the 

plasma lipoprotein lipase (secreted from muscle/adipose 

tissue and clearing TG-rich lipoproteins) and adipocyte 

TG lipases (releasing FFA and promoting VLDL-TG 

secretion) in the pathogenesis of diabetic dyslipidemia. 

In addition to these lipolytic pathways in peripheral 

tissues, the role of liver, another insulin-sensitive organ, 

has emerged. Liver normally secretes small-size VLDL 

(VLDL2); but in diabetic liver, production of TG-rich 

large VLDL (VLDL1) is enhanced, contributing to high 

plasma TG. The basic research studies by us and others 

suggest that this pathway might be an attractive target 

for the treatment of diabetic dyslipidemia.

Statin therapy is the gold standard for CVD 

prevention; but for diabetics, additional drug targets 

awaited.

Diabetic dyslipidemia - statins & beyond statins

Hiroaki Okazaki
The University of Tokyo, Japan 
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The increasing burden of type 2 diabetes mellitus 

(T2DM) has led to a request for novel therapeutic 

options for T2DM. Achieving optimal blood glucose 

levels is crucial in preventing or delaying the progression 

of complications related to T2DM. 

Since the discovery of incretins, therapy using 

dipeptidylpeptidase-4 (DPP-4) inhibitors has become an 

essential strategy in combating T2DM. The role of 

DPP-4 inhibitors in the therapeutic guidelines is 

continuously evolving, as their potential strengths and 

weakness become better defined. Sitagliptin is a 

well-tolerated, efficacious, weight-neutral oral antidiabetic 

agent, with a very low risk of hypoglycemia. Animal 

experiments suggest a protective effect of sitagliptin on 

the pancreatic β-cells, thus preventing the progression 

of the disease. Unresolved future issues may include the 

durability of glucose control in humans, resulting from 

β-cell protection effect, beneficial impact on cardiovascular 

disease and long-term safety data. 

This lecture will include an updated review, 

providing an analysis of both the similarities and the 

differences between DPP-4 inhibitors. Furthermore, the 

positioning and perspective of sitagliptin in the 

management of T2DM will be discussed.

Advantages of incretin therapy for type 2 diabetes mellitus 
including Korean patients
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Defective insulin secretion and inappropriate 

glucagon suppression are key abnormalities in the 

pathophysiology of type 2 diabetes[1]. The incretin 

effect is major determinant of both insulin and glucagon 

secretion and is largely mediated through the 

intestinally derived peptide hormone, glucagon like 

peptide 1 (GLP-1), which increases alpha and beta cell 

glucose sensitivity producing glucose dependent effects 

on both glucagon and insulin secretion. The incretin 

effect is reduced in type 2 diabetes, inhibition of the 

enzyme DPP-4 increases active forms of plasma GLP-1 

level, thereby utilising the therapeutic potential of the 

incretin effect to produce reductions in blood glucose, 

with a low risk of hypoglycaemia.

There are a variety of currently available DPP-4 

inhibitors, which can be broadly categorised as either 

substrate or competitive inhibitors. Subtle, but significant 

pharmacological differences exist between currently 

available agents[2] which can potentially translate into 

differences in the therapeutic profiles of the agents. 

Vildagliptin is a potent DPP-4 substrate inhibitor, which 

has been shown to produce greater inter-prandial GLP-1 

levels and glucagon suppression compared with 

Sitagliptin[3]. Clinical studies have demonstrated the 

efficacy and safety of vildagliptin in a wide range of 

patient populations including the very elderly and those 

with mild, moderate and severe renal impairment[4,5]. 

Results  from indirect comparative analyses suggests that 

there may be differences between the available DPP-4 

inhibitors with respect to their clinical effects and 

although there is a relative lack of direct comparative 

clinical trial data, in a recent study in Japanese patients 

vildagliptin resulted in greater reduction in HbA1c 

compared with sitagliptin[6]. 

Thus while there are many available DPP-4 inhibitors 

there is a growing body of data to suggest that not all 

DPP-4 inhibitors are the same.
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Good glycemic control from the onset of type 2 

diabetes mellitus (T2DM) is critical in preventing the 

development of its microvascular or macrovascular 

complications. Recently, vast interest is being generated 

in incretin-based therapies (glucagon-like peptide-1 [GLP-1] 

receptor agonists and dipeptidyl peptidase-4 inhibitors 

[DPP-4i]) based on an increasing body of evidence that 

suggests incretin hormones may have additional effects 

beyond their blood glucose lowering actions. 

In preclinical studies, both incretin hormones - LP-1 

and glucose-dependent insulinotropic polypeptide 

(GIP) - have β-cell protective effects, and enhancement 

of endogenous incretin levels by DPP-4 inhibition leads 

to improvements in β-cell mass and function. Changes 

in β-cell functional mass have not yet been 

demonstrated in humans, but DPP-4 inhibitors have 

been associated with beneficial effects on β-cell 

function in clinical studies. Receptors for GLP-1 are 

present in cardiac and vascular tissues, and preclinical 

studies suggest that GLP-1 possesses cardioprotective 

properties. Treating with exogenous GLP-1 and DPP-4 

inhibitors has both been shown to be capable of 

increasing left ventricular function (LVF) in clinical 

studies. GLP-1 has vasodilatory property and improves 

endothelial dysfunction in both healthy subjects and 

patients with T2DM. Rodent studies have indicated that 

both incretin hormones may have anti-atherosclerotic 

actions, with reduced atherosclerotic lesions being 

observed following treatment with the exogenous 

GLP-1 or with DPP-4 inhibitors. 

In rodents, neuroprotective effects of DPP4 inhibitor 

via elevated GLP-1 have been demonstrated, and 

studies in male Sprague-Dawley diabetic rats have 

suggested that the raised endogenous GLP-1 concentrations 

obtained by DPP-4 inhibition may reduce peripheral 

nerve degeneration. 

Recently, renoprotective action through DPP4 

inhibition with Linagliptin has been demonstrated in 

mouse model, this effect may be due to the inhibition of 

podocyte damage and myofibroblast transformation. In 

a separate post-hoc analysis to investigate the clinical 

effect of linagliptin 5 mg qd versus placebo on 

albuminuria has shown that Linagliptin treatment 

significantly lower albuminuria in patients with diabetic 

nephropathy. 

Together, the evidence suggests the possibility that 

DPP-4 inhibitors may have potential non-glycemic benefits 

in addition to their glucose-lowering action, but this needs 

to be demonstrated in dedicated clinical studies. 
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ORIGIN (Outcome Reduction with Initial Glargine 

Intervention) is the world’s longest and largest 

worldwide trial in dysglycemic individuals with high CV 

risk and either pre-diabetes or early type 2 diabetes, and 

has provided valuable new data on the use of Glargine 

in this previously under-investigated population.

The study demonstrated that there was no positive 

nor negative effect of Glargine on CV outcomes in the 

users of insulin Glargine. The study also confirmed the 

efficacy and established profile of Glargine. This 

landmark trial also demonstrated a new outcome 

whereby Glargine significantly reduced progression 

from pre-diabetes to diabetes by 28% compared with 

standard care treatment. Hypoglycemic events were 

infrequent; over the 6 years of the trial 58% of patients 

never experienced confirmed non-severe symptomatic 

hypoglycemia. This is a real breakthrough in our 

understanding of early diabetes, and constitutes a robust 

answer to a highly clinically relevant question.

ORIGIN is the only study in which a specific insulin 

has been tested against standard care treatment for a 

long period of time, so the safety data obtained are 

unmatched by any other glucose-lowering agent; 

including oral anti-diabetic agents and injectable 

medications.

ORIGIN will be extended by an additional two years. 

The extension of ORIGIN will be called ORIGINALE. 

These data will build on the extensive Glargine safety 

and efficacy evidence in more than 47 million real-life 

patient-years and over 10 years of clinical experience 

involving 80,000 participants in clinical development 

programs.

ORIGIN - What can we learn from this landmark trial?

Jeong Taek Woo
Kyung Hee University, Korea
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Strict glucose control is important for the prevention 

of cardiovascular complications of diabetes. Many 

studies have been performed to clarify which glucose 

control, between fasting and postprandial, is more 

important for the prevention of complications. In the 

DECODE (Diabetes Epidemiology: Collaborative analysis 

of Diagnostic criteria in Europe) study, subjects with 

impaired glucose tolerance with high postprandial 

glucose showed higher risk for cardiovascular diseases 

compared with subjects with impaired fasting glucose 

with high fasting glucose. Postprandial hyperglycemia 

causes increased oxidative stress in our body and 

repetitive oxidative stress leads to impaired endothelial 

dysfunction. In this talk, I will discuss the importance of 

postprandial glucose control and review various studies 

regarding the impact of postprandial glucose control.    

Targeting post-prandial glucose control: 
metabolic and clinical implications

Eun Jung Rhee
Sungkyunkwan University, Korea
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It has been well established that inhibition of 

dipeptidyl peptidase-4 (DPP-4) reduces blood glucose 

levels in both fasting and postprandial states, and 

preserves pancreatic β-cell function in patients with 

type 2 diabetes. The response to DPP-4 inhibitors and 

metformin combination therapy may be different in 

individuals according to their pancreatic function and 

insulin resistance status. We assessed the predictive 

parameters for therapeutic efficacy of initial combination 

therapy with sitagliptin and metformin in drug-naïve 

type 2 diabetic patients. In this 52-week treatment 

study, 150 patients (mean age, 54.9 ± 12.5 years) with 

type 2 diabetes and HbA1c of 7.0~10% were treated 

with sitagliptin 100 mg once and metformin 500 mg 

twice daily. To assess the predictive parameters for 

therapeutic efficacy, a multivariate regression analysis 

was performed with baseline fasting glucose, insulin, 

C-peptide and glucagon levels, homeostasis model 

assessment-insulin resistance (HOMA-IR) and β-cell 

function (HOMA-B), insulinogenic index (IGI, defined 

as 30-0 min insulin/30-0 min glucose), and area under 

the curve for glucose, insulin and C-peptide obtained 

after 75 gram oral glucose tolerance test. 

After 52 weeks, mean HbA1c levels, and fasting and 

postload 2-h glucose were significantly decreased from 

8.7 ± 1.4 to 7.2 ± 1.3%, 9.2 ± 3.0 to 7.2 ± 1.8 mmol/L, 

and 17.5 ± 5.1 to 10.9 ± 3.6 mmol/L, respectively (P < 

0.01). HOMA-B and IGI increased significantly from 

50.3 ± 33.5 to 75.1 ± 32.8 and from 11.3 ± 1.3 to 35.0 ± 

6.3 at 52 weeks, respectively (P < 0.01). Multivariate 

regression analysis indicated that the reduction in 

HbA1c was significantly associated with high baseline 

HbA1c, low IGI, and short duration of diabetes after 

adjusting for age, sex, BMI, blood pressure, triglycerides, 

creatinine, hsCRP, glucagon, c-peptide, HOMA-B and 

HOMA-IR. No severe adverse events were observed. 

These results suggest that drug-naïve type 2 diabetic 

patients with low β-cell function would benefit the most 

from early initial combination therapy of sitagliptin and 

metformin (Clinical trial number: NCT00969566). 

Factors predicting therapeutic efficacy of combination 
treatment with sitagliptin and metformin in type 2 diabetic 

patients: the COSMETIC study

Soo Lim 
Seoul National University, Korea
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OP1-1 Epidemiology

Long sleep duration is associated 
with metabolic Syndrome in young Korean women

Unjin Shim3*, Hyejin Lee1, Jee-Young Oh1, Young Sun Hong1, 
Hyewon Chung2, Yeon-Ah Sung1

Department of Internal Medicine, Ewha Womans University, School of Medicine1, 
Obstetrics and Gynecology, Ewha Womans University, School of Medicine2, 

Department of Internal medicine, Seoul Seonam Hospital, 
Ewha Womans University Medical Center3

Objective Sleep duration may contribute to metabolic risks. U-shaped 
pattern have been observed in the relationships between sleep duration and 
mortality, cardiovascular disease, diabetes and hypertension. The aim of this 
study was to investigate the association between sleep duration and 
metabolic syndrome (MS) in young Korean women.

Methods We recruited 2,950 young women (15~39yrs). Detailed questionnaire
including demographic information, lifestyle habits and sleep duration were 
completed. Anthropometric measurements and metabolic parameters were 
determined. Subjects were classified into 3 groups according to their sleep 
duration: short (< 6hr, n = 234), normal (6-8hr, n = 1,639) and long sleeper 
(> 8hr, n = 1,077).

Results Short sleepers were younger and more obese than normal or long 
sleepers. In long sleepers, post loading 2hr glucose, fasting insulin, triglycerides
levels were higher and insulin sensitivity index, HDL cholesterol were lower 
than normal sleepers (P < 0.05). Long sleepers were significantly associated 
with metabolic syndrome (OR = 1.706, 95% CI: 1.105-2.632) after adjusting 
for age and BMI, but not in short sleepers (OR 1.201, 95% CI:0.586-2.463). 
The prevalence of MS (7.3, 4.3 and 7.0% in short, normal and long sleepers), 
central obesity (26.9, 16.9 and 19.8%), high triglycerides (5.6, 3.9, 6.9%) and 
low HDL cholesterol (47.6, 46.9 and 53.4%) was significantly different 
among these 3 groups (P < 0.05).

Conclusion In young Korean women, long sleep duration was significantly 
associated with MS and also high triglycerides and low HDL cholesterol 
levels. 

OP1-2 Epidemiology

The change of glycated hemoglobin and fasting glucose 
according to the age in healthy overweight and obese 

Korean. KHNANES 2008-2010
Juneyoung Yoon1*, Eun-Hyun Lee1, Ju Young Kim2, Sun Hyo Park3, 

Moon Chan Choi3, Hui Kyoung Sun3, Juyong Lee4

Graduate School of Public Health, Ajou University, South Korea1, 
Family medicine, Busan Medical Center2, 

Department of Internal Medicine, Kurosungsim Hospital, South Korea3, 
St Elizabeths Medical Center of Boston, USA4

Objective With increasing age. The incidence of obesity and diabetes are 
increasing. As the early or pre-diabetes has no symptoms, the timing of the 
screening test is very important. Although postprandial hyperglycemia is 
common in Korean, the fasting plasma glucose and glycosylated hemoglobin are 
different. It is not known that the usual serum blood glucose and glycated 
hemoglobin in overweight and obese Korean.

Methods Data were from three rounds of nationally representative cross-sectional
surveys for Korean men and women adult (7178 in 2008, 7893 in 2009, and 6740 
in 2010). A stratified multistage probability sampling design and weighting 
adjustments were made to obtain a representative Korean population.

We calculate the mean value of HbA1c and fasting glucose level according to 
the age. 

Results A healthy percentage of the population is 20s 39.0%, 30s 50.3%, 40s 
56.9%, 50s 57.4%, 60s 54.2%, and 70s above 37.3%. 

Glycated hemoglobin(HbA1c) are 20s 6.167%, 30s 7.494%, 40s 7.780%, 50s 
7.200%, 60s 6.881%, and 70s above 6.892%. (P < 0.000)

Fasting glucose level are 20s 89.683 mg/dL 30s 94.007 mg/dL 40s 98.404 mg/dL 
50s 97.784 mg/dL 60s 97.784 mg/dL and 70s above 103.054 mg/dL. (P < 0.000)

Fasting serum triglyceride are 20s 129.674 mg/dL, 30s 154.733 mg/dL, 40s 
161.562 mg/dL, 50s 161.591 mg/dL, 60s 153.709 mg/dL and 70s above 154.966 
mg/dl. (P < 0.000)

Conclusion Fasting glucose and TG levels are within normal range, depending 
on the age. Glycosylated hemoglobin level was increased sharply from the age of 
30s. The reason of the mismatch may occur as the postprandial hyperglycemia is 
common. Further research for the effective diabetes screening test in overweight 
and obese Korean is needed.

OP1-3 Epidemiology

Explosive increase in diabetes health care utilization in 
Korea 

Won-jung Hong*, Kyung-soo Kim, Soo-kyung Kim, 
Yong-wook Cho, Seok-won Park

Bundang Cha hospital
Objective Diabetes is a major health care problem in Korea. However, the influence 

of diabetes on public health is underestimated with its suboptimal management and 
control. We investigated changes in the health care utilization for the management of 
diabetes over the last two decades.

Methods The Ministry of Health and Welfare of Korea conducted a series of 
nationwide surveys to examine the general health status of Koreans in every three 
years. In this study, we analyzed the data to verify the changes in medical institution 
utilization rate of diabetic patients in outpatients clinic and hospital admissions. We 
also investigated the changes in health care utilization of diabetic patients subdivided 
by gender, age and hospital classifications.

Results From 1990 to 2008, the number of diabetic patients who visited outpatient 
clinic increased by 8.3 times, which is consistent with 7.4 fold increase in the number 
of daily outpatient clinic visits per 100,000 persons. In the same period, total number 
of patients who visited outpatient clinic for any reason increased by 2.4 times, thus 
the increase in out patients clinic visit attributable for diabetes was 3.5 fold higher 
than overall increase in out patients clinic visit. At the same period of time from 1990 
to 2008, the number of hospitalized diabetic patients was increased by 2.8 times, 
which was comparable to 2.9 fold increase in total number of hospitalized patients 
for any reason. This means the most part of the health care utilization increase by 
diabetic patients was from outpatient clinic visits. Gender difference in health care 
utilization increase was not obvious. The number of health care utilization in older 
age group (older than 65 years old) increased by 17 times, while in middle age group 
(45 to 64 years old) and younger age group (15 to 44 years old), increases in health 
care utilization were 6.5 times and 4.5 times, respectively. A notable increase of 
hospitalization rate by older diabetic patients was also observed in the same period. 
The mean duration of admission increased from 15 days in the 1990s to 22.4 days in 
the last decade, contributable to the longer hospital stay of older diabetic patients.  In 
2008, two thirds of diabetic patients were managed in the private clinic instead of 
general hospital and this difference was intensified over last decade.

Conclusion Over the last two decades, the prevalence of diabetes was not 
significantly changed but health care utilization by diabetic patients was explosively 
increased, especially in older patients. This means that public health care system for 
prevention and appropriate management of diabetes should be implemented in Korea.

OP1-4 Epidemiology

Adherence to the antidiabetic medication improves 
cardiovascular outcome in patients with type 2 diabetes

Sangmo Homg1*, Kyungjoo Kim6, Yuri Kim6, Jin Hee Kim6, Sei Hyun Baik3, 
Kwan Woo Lee4, Moon Suk Nam5, Jeong-taek Woo2, Young Seol Kim2, 

Seong-Il Cho7, Mi Kyung Kim8, Yongsoo Park1

Department of Internal Medicine and Bioengineering, Hanyang University College of Medicine 
and Engineering, Seoul, Korea1, Department of Endocrinology and Metabolism, Kyung Hee 

University School of Medicine, Seoul2, Division of Endocrinology and Metabolism, Department 
of Internal Medicine, Korea University College of Medicine, Seoul3, Department of 

Endocrinology and Metabolism, Ajou University School of Medicine, Suwon4, Department of 
Internal Medicine, Inha University School of Medicine, Incheon;5, Health Technology 

Assessment Research Division, National Evidence-based Healthcare Collaborating Agency 
(NECA), Seoul, Korea6, Institute of Health and Environment, School of Public Health, Seoul 
National University, Seoul, Korea7, Department of Preventive Medicine, Hanyang University 

College of Medicine, Seoul, Korea 8

Objective Type 2 diabetes (T2D) is associated with an high rate of mortality and morbidity. Evidences 
abound that the most important predictor of reduction of morbidity and mortality due to diabetes 
complication is the level of glycemic control achieved. We estimated the effects of medication adherence 
with hypoglycemics on reducing the macrovascular complications in T2D patients recruited from a 
prospective cohort study (the KNDP database (2005-2010)).

Methods We exploited the hospitalization data from the Korean Health Insurance Review and 
Assessment Service (HIRA) database as an independent source of data linked the KNDP cohort data to 
compensate for the incompleteness of prospective follow-up of the cardiovascular events. Adherence to 
diabetes medication was assessed by calculating the rates of prescription refills from the HIRA database 
for a uniform period of 1 year over a maximum of 5.9 years of follow-up.

Results Of 3842 eligible patients, 261 (6.8%) experienced cardiovascular events during the follow-up 
period. Adherence of diabetic medication in both gender had independent effect on developing new 
cardiovascular events in multivariate models. Based on a model of covariate adjustment, age (P < 0.001), 
duration of diabetes (P < 0.001), hypertension (P = 0.008) and the compliance of diabetic medication (P < 
0.001) predicted the cardiovascular disease. The highest adherence of diabetes medication reduced 75% 
(95% CI = 0.17-0.36) of the cardiovascular disease risk and the middle third reduced 59% (95% CI = 
0.30-0.57) of the cardiovascular disease risk than the lowest adherence of diabetes medication, indicating 
a significant benefit of medication adherence with hypoglycemics on the reduction of macrovascular 
complications.

Conclusion Unlike to the prior clinical trial results, but consistent with the conventional belief, the study 
estimated that higher medication adherence may result in reduced risk of macrovascular complications 
among patients with T2D. Medical plans and policy makers should consider implementing interventions 
targeted to improve antidiabetic medication adherence, which may translate to better outcomes.
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OP1-5 Epidemiology

Mortality and cause of death of patients with type 2 Diabetes 
Mellitus in Korea : A prospective cohort study based on the 

Korea National Diabetes Program
Suk Chon1,6*, Seungjoon Oh1,6, Sung-Woon Kim1,6, Ki Hong Chun2,6, 

Sei Hyun Baik3,6, Kwan Woo Lee2,6, Moon Suk Nam4,6, Yong Soo Park5,6, 
Jeong-taek Woo1,6, Young Seol Kim1,6

Kyung Hee University School of Medicine1, Ajou University School of Medicine2, 
Korea University College of Medicine3, Inha University School of Medicine4, 

Hanyang University College of Medicine5, 
Korea National Diabetes Program Collaboratory Group6

Objective There are only limited data about the mortality of type 2 diabetes 
mellitus in Korea. We evaluated the mortality and cause of death in type 2 
diabetes mellitus with prospective cohort of Korean type 2 Diabetes Mellitus.

Methods Korea National Diabetes Prorgram (KNDP) is a multicenter 
large-scale prospective cohort study which began in 2005 and currently 
ongoing. This study analyzed the mortality, cause of death and risk factors of 
death using clinical data of patients whom were registered in KNDP cohort 
and cohort’s public health data(mortality data of the Statistics Korea 
(KOSTAT) and claim data of the Health Insurance review and Assessment 
Service(HIRA)of Korea (2006~2010)). We analyzed 4516 patients whose data 
is fully collected.

Results The mean age of the patients was 58.3 ± 10.5 years and BMI was 
25.2 ± 3.2 kg/m2. Mean glycosylated hemoglobin level was 7.9 %, the mean 
duration of diabetes was 6.1 years. The follow up duration of cohort was 3.2 
± 1 years. The all-cause mortality rate (death per 1000 person-year) was 5.35 
and the cardiovascular disease (CVD) mortality rate was 1.53, cancer 
mortality rate was 2.01. In patients without baseline cardiovascular disease 
or cancer, total mortality rate was 3.96, CVD mortality was 0.7, cancer 
mortality was 1.5. In the univariate analysis of the risk factors which was 
associated with the total mortality of patients without cardiovascular disease 
or cancer, age, diabetes duration, the use of insulin, and hypertension were 
shown to be significant, and in the multivariate analysis, age and use of 
insulin were the significant risk factor.

Conclusion This study shows the first mortality data of Korean type 2 
diabetes mellitus. Supported by further studies, we suggest that the strategy 
of the management of Korean type 2 diabetes mellitus might need some 
modification.

OP2-1 Clinical diabetes & therapeutics

Differences in the glucose-lowering efficacy of dipeptidyl 
peptidase-4 inhibitors between Asians and non-Asians: A 

systematic review and meta-analysis
Yeong Gi Kim1*, Seokyung Hahn2, Tae Jung Oh1, Soo Heon Kwak1, 

Kyong Soo Park1, Young Min Cho1, Young Min Cho1

Department of Internal Medicine, Seoul National University College of Medicine, 
Seoul, Korea1, Medical Research Collaborating Centre, 

Seoul National University Hospital, Seoul, Korea2

Objective To compare the glucose-lowering efficacy of DPP-4 inhibitors 
between Asian and non-Asian patients with type 2 diabetes. 

Methods We searched MEDLINE, EMBASE, LILACS, CENTRAL, ClinicalTrials.gov,
and conference proceedings. Studies were eligible if they were randomised 
controlled trials with a treatment duration of at least 12 weeks, compared a 
DPP-4 inhibitor with a placebo as either monotherapy or combination 
therapy, had information on ethnicity and HbA1c values, and were published
or described in English. A systematic review and meta-analysis with a meta 
-regression analysis was conducted.

Results Among 809 potentially relevant studies, 58 trials were included. A 
meta-analysis revealed that DPP-4 inhibitors lowered HbA1c greater in 
studies with ≥ 50% Asian participants (weighted mean difference [WMD] 
-0.92%; 95% CI, -1.02% to -0.82%) than in studies with < 50% Asian 
participants (WMD -0.64%; 95% CI, -0.68% to -0.60%). The between-group 
difference was -0.27% (95% CI, -0.37% to -0.18%, P < 0.001). The baseline 
BMI significantly correlated with the HbA1c-lowering efficacy of DPP-4 
inhibitors. The RR of achieving the goal of HbA1c < 7.0% was higher in 
studies with ≥ 50% Asian participants (3.4 [95% CI, 2.6-4.7] vs. 1.9 [95% CI, 
1.8-2.0]). The fasting plasma glucose-lowering efficacy was higher with 
monotherapy in the Asian-dominant studies, but the postprandial glucose 
-lowering efficacy and changes in body weight were comparable between 
the two groups.

Conclusion DPP-4 inhibitors exhibit a better glucose-lowering efficacy in 
Asians than in other ethnic groups, which requires further investigation to 
understand the underlying mechanism.

OP2-2 Clinical diabetes & therapeutics

Serum irisin levels in new-onset type 2 diabetes
Yeon Kyung Choi1*, Kwi Hyun Bae1, Hyun Ae Seo1, Ji Yun Jeong1, 

Jung Guk Kim1, In Kyu Lee1, Jin A Seok2, Ji Min Lee3, Keun Gyu Park10

Department of Internal Medicine, Kyungpook National University 
School of Medicine, Korea1, 

Department of Nutrition, Kyungpook National University School of Medicine2, 
Department of Nursing, Kyungpook National University School of Medicine3

Objective Irisin has been identified as a novel myokine that drives 
brown-fat-like conversion of white adipose tissue. In this cross-sectional 
study, we investigated whether serum irisin levels are decreased in patients 
with type 2 diabetes (T2D) compared to control subjects with normal 
glucose tolerance (NGT), and assessed the association between serum irisin 
levels and various metabolic parameters.

Methods This population-based study included 104 subjects with NGT and 
104 subjects with new-onset T2D. Serum irisin and adiponectin levels and 
metabolic parameters were measured. Multivariate logistic regression 
analysis was performed to assess the association between irisin levels and 
the development of T2D.

Results Serum irisin levels were significantly decreased in the new-onset 
T2D group compared with the NGT control group (P =0.003). Multiple 
regression analysis showed that 2h OGTT glucose was an independent 
variable influencing serum irisin levels (P = 0.004). Furthermore, in a 
multivariable model adjusted for various metabolic parameters, increased 
irisin levels were associated with reduced odds (OR 0.636, 95% CI 0.465–
0.871, P = 0.005) of T2D incidence.

Conclusion In the present study, we found that serum irisin levels were 
decreased in T2D patients and inversely associated with the development of 
T2D, suggesting that irisin may play a crucial role in glucose intolerance and 
T2D. 

OP2-3 Clinical diabetes & therapeutics

Effect of mild physical activity on glycemic control, 
Physical fitness and quality of life in elderly obese women 

with uncontrolled type 2 diabetes 
in a southeast Asian-indian population

Vidya Ananthakrishnan*, Krishna G Seshadri, Amarabalan Rajendran, 
Mohamed Shuaib, Nagendra Kumar DR, Bubblu Tamilselvan, 

Krishna Seshadri
Sri Ramachandra University

Objective Diabetes rates has been constantly increasing in the South East Asian 
population because of lack of structural physical activity beyond household work 
and lack of exposure to an exercise culture. Our study aimed to demonstrate the 
effectiveness of a simple physical activity regimen in improving glycemic control, 
physical fitness and overall quality of life in elderly obese women with type 2 DM.

Methods Study consisted of two matched, randomized groups of elderly-obese 
women with uncontrolled type 2 diabetes. After physical exam, complete 
laboratory work-up was done. Level of physical fitness was assessed by a 6-minute
walk test and quality of life (QOL) was assessed by EQ5D VAS questionnaire. 
Control group received standard care of treatment. Cases group, in addition was 
put on a regular simple exercise regimen. They were instructed to walk for 5 
minutes every hour (apart from their regular household activities) for a minimum 
of 35 minutes/day and were given a diary to document the same. They were 
regularly contacted through phone for monitoring and motivation. Duration of 
study was 6 months with intermediate follow-ups every two months during which 
the diaries (from cases) were reviewed and labs repeated At the end the study 
complete labs repeated and all participants repeated 6-minute walk test and filled 
up EQ5D QOL questionnaire. 

Results At the end of the study there was a drop in HbA1c from mean value of 
9.06 ± 1.27 to 7.60 ± 0.64 (P = 0.008) in cases, when compared to a rise in mean 
HbA1c value from 8.34 ± 0.81 to 9.34 ± 1.71 (P = 0.07) in controls. Cases group 
also had an improvement in exercise tolerance (P = 0.008) demonstrated by 
increase in mean distance covered in 6-minute walk test and significant 
improvement in QOL (P = 0.01) assessed by EQ5Dquestionnaire.

Conclusion Our results indicate that a simple physical activity regimen with 
motivational interviewing could cause a significant improvement in glycemic 
control, physical fitness and quality of life in elderly obese women with 
uncontrolled type 2 diabetes.
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OP2-4 Clinical diabetes & therapeutics

The relationships between brown adipose tissue detected 
by FDG-PET/CT and thyroid function, insulin resistance, 

inflammation, and visceral obesity: 
A prospective matched case-control study

Hae Yoon Choi*, Ho Cheol Hong, Sae Jeong Yang, 
Hye Jin Yoo, Sei Hyun Baik, Kyung Mook Choi

Korea University College of Medicine
Objective Recent studies have shown that adult humans possess brown 

adipose tissue (BAT), which may play an active role in regulating energy 
expenditure and adiposity. This prospective matched case-control study 
evaluated whether the presence of BAT is associated with thyroid function, 
insulin resistance, inflammation or visceral obesity in adult humans.

Methods Forty BAT-positive and 40 BAT-negative subjects were enrolled 
and matched in age, gender, use of levothyroxine or β-blocker medication 
and season/year of 18F-FDG positron emission tomography/computed 
tomography (FDG-PET/CT). All follow-up measurements were performed 
after a median 23.0 (16.0, 31.0) months.

Results Among the 6,877 consecutive FDG-PET/CT scans in 4,736 subjects, 
146 subjects (3.1%) had a positive BAT scan. The BAT-detected group and 
the matched undetected group did not differ significantly in waist 
circumference (P = 0.205) and other components of metabolic syndrome (all 
P > 0.05). Visceral fat area (VFA) and subcutaneous fat area measured using 
abdominal CT were not significantly different (P = 0.985 and P = 0.544, 
respectively). When stratified by VFA tertile, BAT detection rate was not 
different among VFA tertile groups (P = 0.964). Furthermore, free T4 (P = 
0.852), TSH (P = 0.895), homeostasis model assessment of insulin resistance 
(HOMA-IR) (P = 0.172) and high-sensitivity C-reactive protein (hsCRP) levels 
(P = 0.693) were not significantly different between groups. 

Conclusion The present study does not support the hypothesis that the 
presence of BAT detected by FDG-PET/CT in thermoneutral conditions is 
associated with thyroid function, insulin resistance, inflammation or visceral 
obesity in adult Asian women.

OP2-5 Clinical diabetes & therapeutics

Compare the effects of different visfatin concentration on 
cardiovascular risk factors, adiponectin and insulin 

resistance in patients with T2DM
Somayeh Mohammadi1*, Mohammad Javad Hosseinzadeh-Attar2, 

Arash Hosseinnezhad3, Seyyed Hossein Hosseini4, 
Mohammad Reza Eshraghian5, Mohammad Kamali Nezhad6, 

Mazaher Rahmani3, Mehrdad Karimi7

Student Research Committee, Nutrition and Biochemistry Department, 
School of Public Health and Nutrition, Tabriz University of Medical Science, 

Tabriz, Iran1, Nutrition and Biochemistry Department, School of Public Health 
and Institute of Public Health Research, Tehran University of Medical Science, 

Tehran, Iran2, Endocrine and Metabolic Research Center, Shariati Hospital. 
Tehran University of MedicalScience, Tehran, Ira3, Neyshabour University of 
Medical Science, Neyshabour, Iran4, Statistics Department, School of Public 
Health and Institute of Public Health Research, Tehran University of Medical 

Science, Tehran, Iran5, Department of Pharmacology, School of Pharmacology, 
Shahid Beheshti University of Medical Sciences, Tehran, Iran6, 

Traditional Medicine Department, School of Medicine, 
Tehran University of Medical Science, Tehran, Iran7

Objective The discovery of new adipokine, visfatin can significantly enhance
our knowledge of insulin resistance and diabetes mellitus. We explored the 
relation of visfatin concentrations to cardiovascular risk factors, adiponectin 
and insulin resistance criteria in patients with type 2 diabetes mellitus (T2DM). 

Methods Fifty-eight patients with T2DM were recruited from the out patients 
clinic of Shariati Hospital. Laboratory and anthropometric measurements include
FBG, OGTT, HbA1c, fasting serum visfatin, insulin and adiponectin, HOMA-IR
and hsCRP, weight, height, BMI and WHR were performed in all participants.
All of the statistical data were analyzed using the SPSS15 software. 

Results The log10-transformed (log) plasma visfatin concentration was in 
significant positive correlation with age (r = 0.286, P = 0.033). Patients were 
divided in two groups by median log visfatin (0.85 ng/mL): group I had low 
values and group II had high values. In group I the log visfatin was in 
significant positive correlation with age (r = 0.436, P = 0.018) and in group II 
log visfatin was in significant negative correlation with FPG and HbA1c (r > 
0.4, P < 0.05). 

Conclusion In conclusion high circulating levels of visfatin could be in 
healthy relations with cardiovascular risk factors, insulin resistance status 
and adiponectin in diabetic patients. 

OP3-1 Islet biology & insulin secretion

The incretin effect measured by the isoglycemic 
intravenous glucose infusion in Korean subjects with 

normal glucose tolerance or type 2 diabetes
Tae Jung Oh1*, Min Young Kim1, Ji Yon Shin1, Jung Chan Lee2, 

Sungwan Kim2, Kyong Soo Park1, Young Min Cho1

Department of Internal Medicine, Seoul National University College of Medicine1, 
Department of Biomedical Engineering, Seoul National University College of Medicine2

Objective The incretin effect is known to be decreased in type 2 diabetes 
(T2D). However, no study has directly measured the incretin effect in 
non-Caucasian subjects. Because Asian patients with T2D are characterized 
by decreased insulin secretion, this study set out to examine the incretin 
effect in Korean subjects with normal glucose tolerance (NGT) or T2D.

Methods We performed 75 g OGTTs and corresponding isoglycemic 
intravenous glucose infusion (IIGI) studies in subjects with NGT (n = 14) or 
T2D (n = 16). The incretin effect was calculated based on the incremental 
area under the curves (iAUCs) of insulin, C-peptide, or insulin secretion rate 
(ISR). The plasma levels of total glucagon-like peptide-1 (GLP-1) and 
glucose-dependent insulinotropic polypeptide (GIP) were measured by 
ELISA.

Results The incretin effect was not different between the subjects with NGT 
and T2D (43 ± 6% vs. 47 ± 4%, P = 0.575 by insulin; 29 ± 7% vs. 38 ± 4%, P 
= 0.253 by C-peptide; 28 ± 7% vs. 35 ± 5%, P = 0.372 by ISR, respectively). 
However, the gastrointestinally mediated glucose disposal (GIGD) was 
decreased in T2D (28.5 ± 4.2% vs. 59.0 ± 4.3%, P < 0.001). The plasma 
levels of the total GLP-1 and GIP during the OGTTs were comparable 
between the two groups.

Conclusion In Koreans, the secretion of GLP-1 or GIP during OGTTs and 
the incretin effect were comparable between subjects with NGT and T2D, 
whereas the GIGD was significantly decreased in patients with T2D.

OP3-2 Islet biology & insulin secretion

Metformin protects INS-1 cells from glucotoxicity via 
suppression of fatty acid translocase/

cluster determinant 36 (CD36)
Jun Sung Moon1*, Ye Jin Seo2, Ji Sung Yoon1, Yong Woon Kim2, 

Hyoung Woo Lee1, Kyu Chang Won1

Department of Internal Medicine, College of Medicine, Yeungnam University1, 
Department of Physiology, College of Medicine, Yeungnam University2

Objective Although metformin regulates blood glucose level primarily by 
improving insulin sensitivity, there is evidence that it also preserve insulin 
secretion of pancreatic β-cells from glucotoxicity or lipotoxicity directly. 
However, the exact mechanism is not clarified yet. Previously we showed 
that inhibition of CD36, a fatty acid transporter, prevents glucotoxicity and 
ameliorate high level of glucose induced β- cell dysfunction. The aims of this 
study are to investigate the beneficial effect of metformin on β-cell function 
and whether if this effect is associated with change of CD36.

Methods We compare insulin expression, glucose stimulated insulin 
secretion (GSIS), ROS and change of CD36 expression under high glucose 
(HG, 30 mM) condition with normal glucose (NG, 5.6 mM) in INS-1 cells. 
We also assessed aforementioned factors in condition with metformin for 
evaluation of glucotoxicity prevention effect.

Results CD36 expression was increased with 12-hour HG exposure in 
INS-1 cells, which was suppressed by metformin. Insulin and PDX-1 mRNA 
expression were decreased and GSIS was completely disappeared by 3-day 
of HG, which was restored partly by metformin. Also Metformin partially 
recovered elevated ROS by 3-day HG.

Conclusion Metformin suppresses the CD36 expression elevated by HG, 
which may be associated with glucotoxicity. These results suggest that 
metformin prevents CD36 related glucotoxicity in INS-1 cells and further in 
vivo studies are needed.



   

202 2012 International Conference on Diabetes and Metabolism

Oral presentations

OP3-3 Islet biology & insulin secretion

Altered glucagon levels in early diabetes
Jung Hwan Park*, Sang Mo Hong, Chang Bum Lee, Yong Soo Park, Woong 

Hwan Choi, You Hern Ahn, Dong Sun Kim
Department of Internal Medicine, College of Medicine, 

Hanyang University, Seoul, Korea
Objective Diabetes develops as a bihormonal disease. Antagonizing glucagon 

action represents a new avenue for intervention of diabetes. This study 
investigated the serum glucagon levels in Korean patients with carbohydrate 
metabolism abnormalities.

Methods Subjects who did not have carbohydrate metabolism abnormalities
before were examined: normal subjects (CONTROL), impaired fasting glucose
(IFG), impaired glucose tolerance (IGT), IFG/IGT, and type 2 diabetes of 
isolated fasting hyperglycemia (IFH), isolated postprandial hyperglycemia 
(IPH), and fasting and postprandial hyperglycemia. Plasma levels of glucose, 
insulin and glucagon were measured in the fasting state (GTT0), and at 30 
(GTT30) and 120 (GTT120) minutes after glucose loading.

Results Patterns of insulin response in IFG and IFH were similar to CONTROL.
In other groups, insulin response showed the delayed hyperinsulinemia. In 
patients of diabetes with increased glycated hemoglobin of more than 7.5%, 
even though they were newly diagnosed, insulin secretion was markedly 
decreased. In CONTROL, there was no change of glucagon levels before 
and after glucose loading. In all patients, fasting glucagon levels were higher 
than CONTROL except IPH. In all patients, a rise of glucagon levels was 
observed at GTT30. There was impairment of glucagon suppression at 
GTT120 except IFG and IGT. The ratios of glucagon to insulin except IGT 
were higher than CONTROL at GTT30, while those at GTT120 were various 
according to subgroups. 

Conclusion According to our data, glucagon imbalance starts before 
diabetes is diagnosed. Further studies about different mechanisms affecting 
glucagon imbalance in various types of glucose intolerance are needed.

OP3-4 Islet biology & insulin secretion

Effects of early exercise and administration of dipeptidyl 
peptidase-4 inhibitor MK-0626 on structure and 

function of islets in kkay mice 
Yupeng Li*, Hui Tian

Department of Geriatric Endocrinology, PLA General Hospital & Chinese 
Military Postgraduate Medical College, China

Objective To study the changes of islet beta-cell morphology and function 
after lifestyle intervention and administration of dpp-4 inhibitor (MK0626) in 
HFD induced kkay mice.

Methods 1. Establish models of prediabetes-hyperinsulinism by administrating
HFD in kkay mice. 2. 5 weeks old male HFD induced kkay mice were 
divided randomly into: kkay normal diet(KN) group, kkay high fat diet(KH) 
group, kkay exercise(KE) group, kkay DPP-4I(KD) group and C57BL/6J 
served as normal control(CN) group. During 8 weeks intervention, general 
features were collected weekly, FINS measurement, OGTT and IPITT were 
performed at 7w and 15w respectively. 2. Analyzed morphology, 
proliferation and apoptosis in islet beta-cell；3.Evaluated the expression of 
PDX-1 and MafA.

Results 1. 5 week-old kkay mice will be proper models for the study after 2 
weeks of HFD. At 15 weeks old, general conditions, glucose tolerance, 
insulin sensitivity and Islet morphology were improved in KE group and KD 
group. 2. Propotion of ki67 positive cells in intervention groups were higher 
than other groups (P < 0.01). Apoptosis were no significant differences 
among these groups. 3. Expression of MafA were increased in intervention 
groups. There were no significant difference in the expression of PDX-1.

Conclusion 1. it is a proper kkay mice model of prediabetes-hyperinsulinism
by early administrating HFD; 2. early intervention of life style and administration
of MK0626 could delay the onset of diabetes. 3. There were no obvious 
changes in the expression of PDX-1 at early stage of diabetes in kkay mice. 
MafA may play a crucial role in the development of diabetes in this model.

OP3-5 Islet biology & insulin secretion

Beta-cell surrogates for the cure of type I diabetes mellitus 
from neonatal pig liver-derived hepatocytes via viral 

transduction of PDX-1/VP16, BETA2/NeuroD and MafA and 
chemically defined medium

Dong-Sik Ham*, Ji-Won Kim, Kun-Ho Yoon
Department of Endocrinology & Metabolism, College of Medicine, 

The Catholic University of Korea, Seoul, Korea
Objective Generation of beta-cell surrogate from non-beta cells is urgently 

needed to treat diabetes mellitus because current therapies, organ or islet 
cell transplantation, have some limitations such as shortage of donors, immune
suppression. Liver-derived cells could be attractive source for generating 
beta cell surrogates because of their differentiating and proliferating 
capacity. Also, liver and pancreas share common characteristics such as 
glucose sensing ability. Therefore, liver-derived cells can be attractive source 
having advantages for beta cell surrogates over other stem cells source. In 
this study, we focused on neonatal pig liver because of their differentiation 
and proliferation capacity.

Methods Neonatal pig liver-derived cells were induced transdifferentiation 
into insulin-producing cells via sequential transduction of key transcription 
factors in endocrine development such as Ad-PDX-1/VP-16, BETA2/NeuroD 
and MafA and chemically defined medium. We induced aggregation of 
transduced cells to make islet like clusters. 

Results We note that cells highly expressed GLUT-2 and insulin as well as 
other endocrine related markers. Then, we quantified insulin positive cells 
in induced hepatocytes. Also, we evaluate the function of glucose-responsiveness
in transduced cells. As a result, they could not only secrete insulin and 
c-peptide by glucose stimulation in vitro but also improve hyperglycemia in 
diabetic nude mice after renal capsular transplantation. At six weeks after 
transplantation, glucose tolerance test were statistical significantly improved 
by transplantation. Engrafted cells highly expressed insulin and c-peptide in 
the kidney graft.

Conclusion In conclusion, we generated functional insulin-producing cells 
from neonatal pig derived hepatocytes via sequential transduction of 
Ad-PDX-1/VP-16, BETA2/NeuroD and MafA. These results suggest that 
neonatal pig derived hepatocytes could be useful source for the beta cell 
surrogates and could provide the basis of generating for transplantable beta 
cell source for the treatment of diabetes mellitus.

OP4-1 Islet biology & insulin secretion and immunity

Effect of combination of metformin and fenofibrate on 
glucose homeostasis in diabetic Goto-Kakizaki rats
Tae Jung Oh1*, Ji Yon Shin1, Eu-Jeong Ku1, Ye An Kim1, Eun Roh1, 
Jae Hyun Bae1, Gyeong Hoon2, Kyong Soo Park1, Young Min Cho1

Department of Internal Medicine, Seoul National University College of Medicine1, 
Department of Pathology, Seoul National University College of Medicine2

Objective Metformin was reported to increase the expression of 
glucagon-like peptide-1 (GLP-1) receptors in pancreatic beta cells in a 
peroxisome proliferator-activated receptor (PPAR)-α-dependent manner. We 
investigated whether a PPARα agonist, fenofibrate, exhibits an additive or 
synergistic effect on glucose metabolism independent of its lipid-lowering 
action, when added to metformin.

Methods Non-obese diabetic Goto-Kakizaki (GK) rats were divided into 4 
groups and treated with metformin, fenofibrate, metformin plus fenofibrate, 
or vehicle (n = 6 for each group). Body weights, random blood glucose 
levels and food intake for 24 hours were monitored. We performed oral 
glucose tolerance tests (OGTTs) and intraperitoneal glucose tolerance tests 
(IPGTTs) with GLP-1 analogue injection after 4 weeks treatment.

Results Blood glucose levels, body weights, food intake, and serum lipid 
profiles were not significantly different among groups. After 4 weeks, 
metformin, but not fenofibrate, markedly reduced blood glucose levels 
during OGTTs, which was attenuated by adding fenofibrate. Metformin 
increased the expression of the GLP-1 receptor in pancreatic islets. In 
IPGTTs with a GLP-1 analogue injection, metformin did not improve the 
insulin response, while fenofibrate alone or combination treatment decreased
it.

Conclusion In conclusion, fenofibrate did not add any beneficial effect on 
glucose homeostasis but deteriorate metformin’s glucose-lowering action in 
GK rats, which discourages the addition of fenofibrate to metformin in order 
to improve glycemic control.
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OP4-2 Islet biology & insulin secretion and immunity

Effects of vildagliptin on the pancreatic β cell in 
β cell-specific Atg7 knockout mice

Min Joo Kim2*, Shin Hee Hong1, Ok Kyong Choi1, Hakmo Lee1, 
Sung Soo Chung1, Masaaki Komatsu3, Keiji Tanaka3, Kyong Soo Park1, 

Hak C. Jang1, Seong Yeon Kim1, Hye Seung Jung1

Department of Internal Medicine, Seoul National University College of Medicine, 
Seoul, Korea1, Department of Internal Medicine, Korea Cancer Center Hospital, 

Seoul, Korea2, Tokyo Metropolitan Insutitute of Medical Science, Tokyo 
Metropolitan Organization for Medical Research, Tokyo, Japan3

Objective Pancreatic β cell-specific autophagy-deficient (Atg7(-/-)) mice 
showed β cell mass reduction and β cell dysfunction, causing insulin 
deficiency and mild hyperglycemia. Glucagon-like peptide (GLP-1) has been 
reported to regenerate islet cells and to inhibit apoptosis of β cell in some 
rodent models. The aim of this study is to investigate effects of vildagliptin, a 
DPP4-inhibitor, on the Atg7(-/-) mice.

Methods When the Atg7(-/-) mice were 8 weeks of age, vildagliptin was 
administrated through drinking water (0.3 mg/mL of vildagliptin) for 12 
weeks. Water without vildagliptin was supplied to control Atg7(-/-) mice. 
Blood glucose and insulin levels were monitored, pancreata were harvested 
for morphologic examination and islets were isolated to evaluate glucose 
-stimulated insulin secretion (GSIS).

Results Vildagliptin administration to the Atg7(-/-) mice did not alter body 
weight and random blood glucose levels, but significantly lowered blood 
glucose levels after intraperitoneal glucose loading. Fasting serum insulin 
levels were comparable between the vildagliptin group and the control, but 
ex vivo GSIS with isolated islets demonstrated increased stimulated index in 
the vildagliptin group. Morphologic exam revealed increased β cell area 
estimated by point counting, with decreased ubiquitin aggregation in the 
islets of the vildagliptin group.

Conclusion Our results suggest that vildagliptin improved glucose tolerance
and glucose-stimulated insulin secretion in the Atg7(-/-) mice. It could result 
from reduced ubiquitin accumulation, which induced increased β cell mass 
and function. Whether vildagliptin affects autophagic activity or not is under 
investigation.

OP4-3 Islet biology & insulin secretion and immunity

Repression of sterol regulatory element-binding protein 
1-c is involved in the protective effects of exendin-4 in 

pancreatic β-cell lines
Seok-Woo Hong1*, Jin-Mi Lee1, Se-Eun Park2, Eun-Jung Rhee2, 

Cheol-Young Park2, Ki-Won Oh2, Sung-Woo Park2, Won-Young Lee2

Institute of Medical Research, Kangbuk Samsung Hospital1, 
Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital2

Objective Exendin-4 (Ex-4), a long-acting agonist of glucagon-like peptide–
1 receptor, is a novel anti-diabetic drug that prevents β-cells against various 
toxicities. However, the mechanism and molecules mediating the protection 
procession of Ex-4 are not fully understood. We investigated the protective 
effect of Ex-4 against lipotoxicity, mediated by a repression of sterol 
regulatory element-binding protein (SREBP) -1c, a regulator of genes 
expression involved in fat and cholesterol synthesis. 

Methods To observe the effect of Ex-4, we evaluated insulin secretion and 
apoptosis in the MIN6 pancreatic β-cell line, which were cultured in DMEM 
medium containing 500 µM palmitate, with or without 10 nM Ex-4. We also 
examined the roles of SREBP-1c in lipotoxicity model by knockdown with 
si-RNA. 

Results We found that Ex-4 improved insulin secretion and survival as well 
as reduced SREBP-1c expression and activity in palmitate-treated MIN6 cells. 
This improvement was accompanied with an upregulation of PI3K/Akt 
signaling pathway, and LY294.002, a specific inhibitor of PI3 kinase, 
abrogated effects of Ex-4 on insulin secretion. Moreover, SREBP-1c in nuclei 
was increased by the inhibition of PI3 kinase. Lipotoxic effects of palmitate 
in the insulin secretion and apoptosis were significantly prevented by 
SREBP-1 knockdown. 

Conclusion In conclusion, Ex-4 protects β-cell against palmitate-induced β
-cell dysfunction and apoptosis, by inhibiting SREBP-1c expression and 
activity through the PI3K/Akt signaling pathway.

OP4-4 Islet biology & insulin secretion and immunity

Protective effect of sirt3 on lipotoxicity-induced 
β cell dysfunction

Ji Seon Lee*, Min Kim, Sung Soo Chung, Kyong Soo Park
Department of Internal Medicine, Seoul National University Collage of 

Medicine, Seoul, Korea
Objective SIRT3 is a NAD+-dependent protein deacetylase localized on 

mitochondria and deacetylates mitochondrial proteins. Free fatty acids 
(FFAs) can lead to insulin resistance and pancreatic β cell dysfunction. In 
this study, we investigated whether overexpression of sirt3 protects free fatty 
acid induced-β cell dysfunction.

Methods To investigate role of sirt3 in lipotoxicity-induced β cell dysfunction,
expression of sirt3 was induced by using adenovirus in pancreatic β cell line, 
NIT-1. To generate lipotoxicity, palmitic acid was added to the media. ATP 
and cell viability were measured to determine the effect of sirt3 on 
mitochondria dysfunction. To examine effect of sirt3 on palmitate-induced 
p44/42 MAPK activation, Western blot analysis was performed. To elucidate 
the effect of sirt3 on fatty acid oxidation, fatty acid oxidation rate was 
measured using 14C-palmiate.

Results When cell were treated with palmitate, cell viability was reduced 
and this cytotoxic effect was attenuated by overexpression of sirt3. While 
treatment of palmitate significantly reduced ATP level in NIT-1 cells, 
intracellular ATP level was not decreased in the presence of palmitate when 
sirt3 was overexpressed. Overexprssion of sirt3 suppressed palmitate-induced
phosphorylation of p44/42 MAPK and p38. In addition, fatty acid oxidation 
was increased by sirt3 overexpression.

Conclusion Overexpression of sirt3 protects free fatty acid induced-β cell 
dysfunction.

OP4-5 Islet biology & insulin secretion and immunity

Preadipocyte factor-1/Dlk1 promotes human ductal cell 
transdifferentiation into β-cells

Marie Rhee*, Ju-Young Shin, Ji-Won Kim, Kun-Ho Yoon
Department of Endocrinology and Metabolism, 

Catholic University of Korea, Seoul, Korea
Objective Preadipocyte factor-1/Dlk1 (Pref-1/Dlk1) is involved in the 

proliferation and differentiation of various precursor cells; however, the 
detailed signaling mechanisms controlling these processes have not been 
well defined, particularly in the pancreas.

Methods To extend our understanding for the role of Pref-1/Dlk1, we 
analyzed the mechanism of pancreatic ductal cells after Pref-1/Dlk1 
treatment

Results Treatment of human pancreatic duct cells with purified soluble 
Pref-1/Dlk1 protein increased Akt, ERK1/2, and FOXO1 phosphorylation. 
Pref-1/Dlk1-induced FOXO1 phosphorylation was specifically blocked by 
inhibition of ERK1/2 phosphorylation. Pref-1/Dlk1 treatment increased 
PDX1 protein level, decreased FOXO1 protein synthesis, and simultaneously 
induced the cytosolic to nuclear translocation of PDX1 and the nuclear to 
cytosolic translocation of FOXO1. Pref-1/Dlk1 also induced insulin gene 
expression and protein synthesis through ERK1/2 phosphorylation. 
Furthermore, we found the Rab GTPase-activating protein, to be a target of 
Akt signaling through the use of two-dimensional electrophoresis (2-DE) 
and matrix-assisted laser desorption/ionization-time of flight (MALDI-TOF). 
In turn, the phosphorylation of Rab GTPase-activating protein also increased 
the synthesis of vesicular proteins, including synaptophysin and secretogranin,
and promoted glucose-stimulated insulin secretion. Treatment of cells with 
Pref-1/Dlk1 increased cellular insulin content and induced glucose-stimulated
insulin secretion through the independent phosphorylation of ERK1/2 and 
Akt.

Conclusion Here, we demonstrate a novel role for Pref-1/Dlk1 in regulating 
pancreatic duct cell transdifferentiation into β-cells.
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OP5-1 Insulin resistance & obesity I

Micro-environmental alteration with stage-specific 
signaling modulation Favors pancreatic specification during 

in vitro differentiation 
Youngjin Kim*

Department of Biological Sciences and Center for Stem Cell Differentiation, 
KAIST, Daejeon, Korea

Objective Insulin-producing β cells derived from human pluripotent stem 
cells including hESCs and iPSCs could not only be one of the prominent 
therapy of type 1 diabetes but also suggest in vitro disease model of genetic 
disease. In this regard, human embryonic stem cells are differentiated into 
pancreatic endocrine cells through defined spatiotemporal regulation.

Methods 1) Q-RT PCR; 2) Immunofluorescence analysis
Results 1) For definitive endoderm stage induction, both Activin/Nodal 

signaling and WNT signaling are activated. Human embryonic stem cells 
were differentiated more efficiently and rapidly when WNT signaling was 
activated with Activin/Nodal signaling compared to Actin/Nodal signaling 
activation alone. 2) Single cell dissociation and replating after definitive 
endoderm stage reduced hepatic differentiation process significantly. This 
mechanical modulation in the replating condition increased the expression 
of mesenchymal cell type markers such as N-Cadherin, Fibronectin in more 
homogeneous manner. However, epithelial cell type marker gene expression 
was not changed after replating. 

Conclusion 1) The first stage of in vitro differentiation from hESCs is 
definitive endoderm. To induce the appropriate definitive endoderm state 
for pancreatic specification, WNT signaling was activated with Activn/Nodal 
signaling showing more rapid differentiation. This indicates the critical point 
of the state of definitive endoderm stage for pancreatic cell fate specification. 
2) After definitive endoderm stage, single cell dissociation and replating 
process significantly decreased the expression of AFP, one of the hepatic 
cell type markers. In addition, the expression of mesenchymal cell markers 
such as N-Cadherin, Fibronectin, Vimentin was homogeneously increased 
after replating. This phenomenon indicates micro-environmental alteration 
enhances EMT during pancreatic specification by recapitulating in vivo 
development. As a result, not only could the spontaneous hepatic cell fate 
differentiation be inhibited but also pancreatic specification could be more 
efficiently regulated. 3) For more efficient endocrine differentiation and 
insulin-producing β cell maturation, defined signaling modulation is 
required after pancreatic cell fate specification.

OP5-2 Insulin resistance & obesity I

C1q/TNF-related Protein-3 (CTRP-3) and Pigment 
Epithelium-Derived Factor (PEDF) concentrations in 

patients with type 2 diabetes and metabolic syndrome
Hye Jin Yoo*, Kyung Jin Kim, Eul Sun Moon, Sun Hwa Kim, Jae Hee Ahn, 

Ho Cheol Hong, Nam Hoon Kim, Hae Yoon Choi, Chai Ryung Eun, 
Yoon Jung Kim, Joo Hyung Kim, Hye Jin Yoo, Ji A Seo, Nan Hee Kim, 

Sei Hyun Baik, Dong Seop Choi, Kyung Mook Choi
Korea University Medical School

Objective Recent studies have suggested that a novel adipokine, C1q/TNF 
-related protein-3 (CTRP-3), a paralog of adiponectin, may play an important 
role in the regulation of glucose metabolism and innate immunity. Pigment 
epithelium-derived factor (PEDF), a multifunctional protein with anti-oxidant 
and anti-inflammatory properties, is associated with insulin resistance and 
metabolic syndrome. In this study, we examined the circulating CTRP-3 and PEDF
concentrations in patients with diverse glucose tolerance statuses. Furthermore, 
we evaluated the influence of CTRP-3 and PEDF on cardiometabolic risk 
factors such as insulin resistance, inflammation, estimated glomerular 
filtration rate (eGFR), and brachial-ankle pulse wave velocity (baPWV).

Methods We examined circulating CTRP-3 and PEDF concentrations in 345 
subjects with diverse glucose tolerance statuses. Furthermore, we evaluated 
the involvement of CTRP-3 and PEDF with cardiometabolic risk factors 
including insulin resistance, high-sensitivity C-reactive protein (hsCRP), 
estimated glomerular filtration rate (eGFR) and brachial-ankle pulse wave 
velocity (baPWV). 

Results CTRP-3 concentrations were significantly higher in patients with 
type 2 diabetes or prediabetes than normal glucose tolerance group, whereas 
PEDF levels were not different. Subjects with metabolic syndrome showed 
significantly higher levels of both CTRP-3 and PEDF compared to subjects 
without metabolic syndrome. Both CTRP-3 and PEDF were significantly 
associated with cardiometabolic parameters, including waist-to-hip ratio, 
triglyceride, HDL-cholesterol, alanine aminotransferase, eGFR, hsCRP, and 
baPWV. 

Conclusion In conclusion, circulating CTRP-3 concentrations were elevated 
in patients with glucose metabolism dysregulation. Both CTRP-3 and PEDF 
concentrations were increased in subjects with metabolic syndrome and 
were associated with various cardiometabolic risk factors (ClinicalTrials.gov: 
NCT01034826, NCT01212198).

 

OP5-3 Insulin resistance & obesity I

OxPhos dysfunction in macrophages causes inflammation 
and insulin resistance

Saet-byel Jung1*, Min-Jeong Ryu1, Min-Jeong Choi1, Soung-Jung Kim1, 
Yong-Kyoung Kim1, Min-Hee Lee1, Seong-Eun Lee1, Kyoung-Hye Jung1, 

Hyun-Jin Kim1, Jun-hwa Hong1, Jin-Bum Uhm1, Yea Eun Kang1, 
Gi-Ryang Kweon2, Minho Shong1

Research Center for Endocrine and Metabolic Diseases, Department of Internal 
Medicine, Daejeon1, Department of Biochemistry, Chungnam National 

University School of Medicine, Daejeon, Korea2

Objective Insulin resistance is closely related to chronic low-grade inflammation in 
adipose tissue, liver and muscle with following activation of macrophage proinflammatory
pathways and cytokine secretion. At the molecular level, insulin resistance is promoted 
by a transition in macrophage polarization from an M2 (alternatively activated 
macrophages) state controlled by STAT6 and PPARs to a M1 (classically activatedmacrophages)
state driven by NF-κB, and other signal transcription factors. However, key factors of 
function and polarization in macrophage in metabolism are unclear.

Methods To determine the role of mitochondria of macrophages in IR, we have 
generated macrophage specific OxPhos complex-deficient (LysMcre CRIF1flox/flox) mice, 
because CRIF1 plays a critical role in the integration of OxPhos polypeptides into the 
mitochondrial membrane in mammals. CRIF1flox/flox strain was intercrossed with 
LysMcre strain to generate LysMcre CRIF1flox/flox. Macrophages were stimulated with 
cytokines or LPS for 30 minutes or 18 hours, and western blot analysis, Q-PCR and 
ELISA were performed. For animal study, body weight, GTT and ITT of mice were 
monitored after 10 weeks on HFD.

Results The proinflammatory cytokines, reactive oxygen species (ROS) were 
significantly increased in bone marrow-derived macrophages (BMDMs) from LysMcre

CRIF1flox/flox mice compared with control. Moreover, LPS and Interferon (IFN)-γ 
stimulation of BMDM from LysMcre CRIF1flox/flox mice caused a marked potentiation of 
TNFα, IL-6 and iNOS response, it is direct evidence that OXPHOS complex 
dysfunction promotes and amplifies M1-like phenotype. However, M2-like activation 
was impaired in IL-4 stimulated BMDM from LysMcre CRIF1flox/flox mice. In addition to, 
insulin-stimulated phosphorylation of AKT was markedly decreased in BMDM from 
LysMcre CRIF1flox/flox mice. In animal study, Body weights were similar in both groups, 
but LysMcre CRIF1flox/flox mice were significantly more glucose intolerant after a 10 
week HFD challenge.

Conclusion Taken together, these date demonstrate that OxPhos complex has a 
critical role in macrophage M1 and M2-like polarization and regulates metabolic 
homeostasis.

OP5-4 Insulin resistance & obesity I

Body size phenotypes and sarcopenia: The Korean 
sarcopenic obesity study (KSOS)

Tae Nyun Kim2*, Eun Ju Lee2, Ki Jung Kim2, So Won Park2, 
Mi Gyung Kwon2, Sae Jeong Yang1, Hye Jin Yoo1, Sei Hyun Baik1, 

Dong Seop Choi1, Hye Kyeng Kim2, Kyung Mook Choi1

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
College of Medicine, Korea University, Seoul, Korea1, 
Department of Internal Medicine, Cardiovascular and 

Metabolic Disease Center, College of Medicine, Inje University, Busan, Korea2

Objective Recently, unique subsets of body size phenotypes have been 
described. These subsets seem to be more prone or more resistant to the 
development of obesity-associated metabolic disorders, although the 
underlying mechanism is not yet clearly understood. We investigated the 
prevalence and risk of sarcopenia in subjects who are classified as either 
metabolically healthy normal weight (MHNW), metabolically abnormal but 
normal weight (MANW), metabolically healthy obese (MHO), or metabolically
abnormal obese (MAO). Subjects were classified based on body mass index 
and presence of metabolic syndrome.

Methods Thigh muscle cross-sectional area (tmCSA) was evaluated using 
computed tomography as an index of sarcopenia in 492 apparently healthy 
adults enrolled in the Korean Sarcopenic Obesity Study (KSOS), an ongoing 
prospective observational cohort study. Sarcopenia was defined as tmCSA 
divided by weight (%) of < 1 SD below the mean values of young adults in 
both sexes.

Results The prevalence rates of sarcopenia in MHNW, MANW, MHO, and 
MAO subjects were 6.2%, 17.8%, 23.2%, and 33.7%, respectively. In a 
multiple logistic regression analysis adjusted for confounding factors, men 
with the MANW phenotype showed a remarkably increased risk of 
sarcopenia (odds ratio (OR) = 9.62, 95% confidence interval (CI): 1.43–64.58) 
compared to those with MHNW but not in women (OR = 2.07, 95% CI: 0.62–.85). Furthermore, in both men and women, MHO or MAO subjects had 
higher ORs of sarcopenia compared to MHNW subjects

Conclusion The present study suggests that sarcopenia may be associated 
with different metabolic consequences according to body size phenotype.
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OP5-5 Insulin resistance & obesity I

Effect of Helicobacter pylori infection on endothelial 
function in metabolic syndrome 

Yousef Rasmi1*, Fariba Valipour2, Mohammad-Hassan Khadem-Ansari1, 
Neda Valizadeh3, Fariba Khosravifar4

Department of Biochemistry, Faculty of Medicine, Urmia University of Medical 
Sciences, Urmia, Iran1, Department of Biology, Faculty of Sciences, Isalamic 

Azad University- Research Branch, Tehran, Iran2, Department of 
Endocrinology, Faculty of Medicine, Urmia University of Medical Sciences, 

Urmia, Iran3, Departement of Biology, Payame Noor University, Tehran, Iran4

Objective Metabolic Syndrome (MetS) is associated with impaired endothelial
function and increased cardiovascular risk and type 2 diabetes mellitus. On 
the other hand, a lot of studies have been carried out on Helicobacter pylori 
(H. pylori) infection and found a possible causal relationship through releasing
some of biochemical factors, which result in endothelial dysfunction. We 
aimed to evaluate the effect of H. pylori on endothelial function in MetS 
patients.

Methods Eighty subjects (21 men and 59 women, mean age: 48.9 ± 10.0 
years) with MetS were studied according to IDF criteria (waist circumference 
≥ 80/94 cm (female/male) plus any two of others altered factors). Exposure 
to H. pylori was detected by plasma IgG test. Also, plasma endothelin-1 
(ET-1), inter-cellular adhesion molecule 1(ICAM-1), E-selectin, nitrite and 
nitrate concentrations were measured, as endothelial function parameters.

Results Overall prevalence of H. pylori infection was 62.5% (50/80). 
Plasma ET-1 level in H. pylori(+) subjects was higher than H. pylori(-) group 
(2.93 ± 2.33 vs. 1.90 ± 1.40 pg/mL, P = 0.037). Also, the levels of nitrite and 
nitrate were significantly higher in seropositive subjects to H. pylori than in 
seronegative subjects to H. pylori, respectively (nitrite: 19.46 ± 7.11 vs. 
15.46 ± 4.56 µM, P = 0.003; nitrate: 20.8 ± 10.53 vs.16.85 ± 6.03 µM, P = 
0.036). But, there was no significant difference between ICAM-1 and E-selectin
in H.pylori(+) and H.pylori(-) subjects, respectively. (ICAM-1: 39.21 ±
14.55vs. 37.74 ± 18.57 ng/mL; P = 0.695 and E-selectin: 10.66 ± 4.37 vs. 
10.34 ± 5.25 ng/mL; P = 0.770).

Conclusion Chronic infection with H. pylori may be involved in the 
development of the MetS via endothelial dysfunction. The evidence for this 
hypothesis include that the levels of ET-1, nitrite and nitrate increased in H. 
pylori(+)compared to H. pylori(-)patients . Association of ET-1, nitrite and 
nitrate with H. pylori suggests the role of chronic infection in the severity of 
MetS, via endothelial dysfunction.

OP6-1 Chronic complications of diabetes I

Usefulness of albuminuria as predictor for coronary artery 
stenosis, regardless of estimated glomerular filtration rate, 

in patients with type 2 diabetes mellitus
Jang-Won Son*, Eun-Hee Jang, Mee-Kyoung Kim, Ki-Hyun Baek, 

Soon Jib Yoo, Ki-Ho Song, Kun-Ho Yoon, Bong-Yun Cha, 
Kwang-Woo Lee, Ho-Young Son, Hyuk-Sang Kwon

The Catholic University of Korea
Objective The aim of this study was to evaluate independent predictors for 

coronary artery stenosis in patients with type 2 diabetes mellitus (DM) and 
subclinical atherosclerosis. 

Methods A total of 232 patients with type 2 DM and subclinical atherosclerosis
underwent multi-slice computed tomography coronary angiography (MSCTA). 
Subclinical atherosclerosis was determined by carotid intima-media thickness 
(IMT) or carotid plaque.

Results MSCTA revealed significant coronary stenosis (>50% in diameter) in 
71 subjects (31%). The subjects who had significant coronary stenosis were 
much older and had a longer duration of DM. In particular, the log-transformed
albumin:creatinine ratio (ACR) was higher in the subjects with significant 
coronary stenosis when compared with the subjects without significant 
coronary stenosis. The age- and sex-adjusted odds ratio for significant 
coronary stenosis increased in proportion to albuminuria with a given 
estimated glomerular filtration rate. The ACR as a continuous variable (odds 
ratio 4.167, 95% CI = 1.497–11.599) or a categorical variable (ACR > 30 
mg/mg, odds ratio 4.619, 95% CI = 1.562–13.659) was associated with 
increased risk of significant coronary stenosis, independent of conventional 
cardiovascular risk factors. In ROC analysis, ACR had an additive effect with 
carotid IMT for predicting significant coronary stenosis (AUC 0.625 with 
carotid IMT; AUC 0.710 with carotid IMT plus ACR, P = 0.0144). 

Conclusion In conclusion, the presence of albuminuria is an independent 
predictor for significant coronary stenosis in patients with type 2 DM and 
subclinical atherosclerosis.

OP6-2 Chronic complications of diabetes I

Serum glycated albumin level has negative correlation with 
ankle-brachial index in Korean diabetes patients

Sun Ok Song*, Eun Seok Kang, Bong Soo Cha, 
Hyun Chul Lee, Byung-Wan Lee

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
Severance Hospital, Yonsei University College of Medicine

Objective Ankle-brachial pressure index (ABI) is a noninvasive method to 
assess the patency of the lower extremity arteries. Low ABI has predicted 
pending various cardiovascular events. This study aimed to examine the 
relationship between ABI and glycemic indices such as HbA1c, glycated 
albumin (GA), GA/A1c ratio in type 2 diabetic patients.

Methods In this retrospective, cross-sectional study, we recruited diabetic 
patients who had been taken ABI and serum glycemic indices simultaneously.
Our attentions were focused on the correlation between ABI and glycemic 
indices by examining correlation coefficient, and multivariable regression 
analysis.

Results A total of 436 patients (249 men and 187 women) with a mean age 
of 63.1 ± 9.32 were finally enrolled. Mean and SD of ABI and HbA1c were 
1.12 ± 0.10 and 7.06 ± 1.08 %, respectively.  Of the glycemic indices, ABI 
was significantly associated with GA (β = -0.0110, P = 0.022) but not with 
HbA1c and GA/A1c ratio. Multivariable linear regression analysis revealed 
that GA had a significant correlation with ABI after adjusting age, BMI, 
systolic blood pressure, lipids (standardized β = -0.107, P = 0.28), which was 
not seen in HbA1c.

Conclusion Not HbA1c but GA is significantly correlated with ABI. We 
suggest that high level of GA might reflect the artherosclerosis.

OP6-3 Chronic complications of diabetes I

High urinary ACE2 concentrations are associated with 
severity of glucose intolerance and microalbuminuria

Jong Dai Kim*, Won Seon Jeon, Mi Hae Seo, Eun Jung Rhee,
Cheol Young Park, Won Young Lee, Ki Won Oh, 

Sung Woo Park, Se Eun Park
Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital, 

Sungkyunkwan University School of Medicine, Seoul, Korea
Objective Angiotensin-converting enzyme2 (ACE2) plays a role in glucose 

metabolism and renal function. We investigated whether urinary ACE2 levels 
are associated with abnormal glucose homeostasis and microalbuminuria.

Methods For the measurement of urinary ACE2 concentrations, we 
developed an enzyme-linked immunosorbent assay (ELISA). Using this 
assay, we assessed urinary ACE2 levels in 621 subjects with normal glucose 
tolerance (NGT; n = 77); impaired fasting glucose (IFG) or impaired glucose 
tolerance (IGT) (n = 132); and type 2 diabetes mellitus (T2DM, n = 412). 
Urinary albumin-to-creatinine ratio (ACR) was used as a measure of urinary 
albumin excretion.

Results Urinary ACE2 levels were significantly higher in subjects with IFG 
or IGT and T2DM than in the NGT group (P < 0.001). Urinary ACE2 concentrations
appeared to correlate with fasting blood glucose, triglyceride, homeostasis 
model assessment for insulin resistance (HOMA-IR), high sensitivity 
C-reactive protein (hsCRP), serum creatinine, urinary ACR and estimated 
glomerular filtration rate, and systolic blood pressure (all P < 0.05). Subjects 
in the higher urinary ACE2 tertiles also exhibited higher values for systolic 
blood pressure, fasting blood glucose, HbA1c, triglyceride, HOMA-IR, 
hsCRP, serum creatinine, and urinary ACR levels. Urinary ACE2 concentration
was associated with a higher risk for both T2DM and microalbuminuria after 
adjusting for clinical risk factors (OR 1.80, 95% CI 1.05-3.08, P = 0.02 for 
T2DM; OR 2.68, 95% CI 1.55-4.64, P < 0.001 for microalbuminuria).

Conclusion Our data suggest that the urinary ACE2 level is closely associated 
with T2DM and is an independent risk factor for microalbuminuria.
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OP6-4 Chronic complications of diabetes I

Diurnal fluctuation of real-time heart rate variability in 
normal volunteers

Hun-Sung Kim1*, Kun-Ho Yoon1, Wona Choi2, Jung Eun Oh2, 
Chan Soo Yoon2, Jae-Hyoung Cho1

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
The Catholic University of Korea, Seoul, Korea1, Institute of Catholic Ubiquitous 

Health Care, The Catholic University of Korea, Seoul, Korea2

Objective HRV has been used as a marker of cardiac autonomic nervous 
function. Although an imbalance of cardiac autonomic function is widely 
known to be a direct cause of cardiovascular diseases, methods for HRV 
monitoring have not been devised in detail. Therefore, we observed the 
diurnal fluctuations of HRV in real time by monitoring in an attempt to 
determine the pattern of HRV changes during everyday life.

Methods The volunteers were fitted with a long-term R-R interval (RRI) 
recorder MOCA (Monitor and Care; Taewoong Medical, Korea). Data were 
analyzed at 5-min intervals, generating a total of 288-data points. Sixty-one 
young healthy clerical workers(aged 22–45 years), with no history of any 
disease or medication, were recruited as volunteers and were asked to wear 
the continuous HRV monitor for 24–48h.

Results In these healthy subjects, the HR and LF/HF ratio showed a similar 
pattern, with a minimum value during nocturnal sleep, a sharp increase on 
waking in the morning, and a maximum value during the afternoon(working 
time). HR in the afternoon increased by 24.3% compared to that at nighttime, 
whereas the LF/HF ratio increased by 77%. Interestingly, a sharp increase in 
HR and the LF/HF ratio was observed at approximately 6:00am, which was 
the wake-up time. SDNN started to increase during nighttime, reaching a 
peak level early in the morning, and then decreased to a minimum at 
approximately 3:00pm.

Conclusion We believe that, by quantifying the diurnal patterns of HRV, 
this real-time monitoring system could provide information relevant to 
various kinds of chronic diseases. Investigating how diurnal fluctuations in 
HRV can aggravate a patient’s condition could help determine new solutions 
for the more effective management of these diseases and their complications.
Ultimately, we hope to effectively manage chronic disease by using biofeedback
programs that affect HRV directly, thereby improving the quality of patient 
care at a national level.

OP6-5 Chronic complications of diabetes I

Glycated albumin is associated with diabetic retinopathy in 
diabetic patients

Won Seon Jeon*, Mi Hae Seo, Se Eun Park, Eun Jung Rhee, 
Won Young Lee, Ki Won Oh, Sung Woo Park, Cheol Young Park

Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital, 
Sungkyunkwan University School of Medicine

Objective Recently, the role of glycated albumin as a glycemic control 
marker was reported in many studies. Glycated albumin level is known to 
reflect the glycemic change over a 2 weeks period. The aims of this study 
was to investigate whether there is a association between serum glycated 
albumin as a marker of glycemic control marker and prevalence of diabetic 
retinopathy in diabetic patients.

Methods Glycated albumin was measured in 490 patients with type 2 
diabetes using enzymatic assay. Retinal examinations after pupil dilation 
were performed in all patients. We evaluated the relationship between 
serum glycated albumin levels and presence of diabetic retinopathy. 

Results Both serum glycated albumin levels and glycated hemoglobin 
levels were higher in patients with diabetic retinopathy group compared 
non-diabetic retinopathy group (Glycated albumin: 16.42% vs. 19.74%, P < 
0.001). Glycated albumin levels were correlated with fasting plasma glucose, 
post-prandial glucose, BMI, waist circumference, urinary microalbumin 
level. After adjusting age, sex and BMI, glycated albumin was significantly 
associated with fasting plasma glucose, post-prandial glucose, urinary 
microalbumin levels (all P < 0.001). When patients were categorized into 
tertiles of serum glycated albumin, the presence of diabetic retinopathy was 
significantly increased (P for trend < 0.001). Serum glycated albumin levels 
were significantly associated with diabetic retinopathy after adjusting age, 
sex, fasting insulin , CRP,  total cholesterol, BMI, waist circumference, SBP, 
urinary microalbumin levels (OR 8.376, 95% CI 4.033-17.397 for highest 
tertile vs. lowest tertile, P < 0.001).

Conclusion Glycated albumin levels are significantly associated with 
diabetic retinopathy. This results suggest that glycated albumin levels might 
be a important marker for diabetic microvascular complication.

OP7-1 Behavioral medicine & education

Study for the pre-occupied conception on the insulin use in 
type 2 diabetic patients with multiple oral hypoglycemic 

agents
Ju yeon Son*, Sang Hee Byun, Jin Ju Hwang, Yun Hee Kim, Sun Ha Lee, 

Na Han, Seung Man Kim, Tae Kyun Kim, Min Jung Kwon, 
Soon Hee Lee, Jeong Hyun Park

Pusan Paik Hospital, College of Medicine Inje University
Objective Recent clinical studies including UKPDS scientifically showed 

the inevitable progression of type 2 diabetes mellitus due to the deterioration
of insulin secreting pancreatic beta cell function. At now, it is clear that 
many type 2 diabetic patients should eventually receive insulin treatment for 
the appropriate metabolic control. But starting insulin treatment for the 
insulin naïve type 2 diabetic patients in clinical practice is very difficult, due 
to the low acceptance of the patients. This study was designed to analyze 
the pre-occupied conception on the insulin treatment of the type 2 diabetic 
patients with poor glycemic control on multiple oral hypoglycemic agents.

Methods Total two hundred type 2 diabetic patients with multiple oral 
hypoglycemic agents were included. Known diabetes duration, HbA1c, 
other metabolic parameters including lipid profile, the status of micro- and 
macro-angiopathic complications were recorded. A questionnaire survey 
consisting of 10 questions on the pre-occupied conception on the insulin 
and insulin injection were done. The results of the questionnaire were 
analyzed according to the status of multiple laboratory and clinical 
parameters.

Results The most of the type 2 diabetic patients knew well about the 
necessity of insulin treatment for the sound metabolic control, but they did 
not know the exact pharmacological characteristics of the insulin. The main 
reason of the reluctance for the initiating insulin treatment was the fear for 
the long-term safety. The degrees of fear and anxiety were highest in the 
patients with poor metabolic control despite of multiple oral hypoglycemic 
agents.

Conclusion These results suggest that the detailed education in the nature 
and the characteristics of the insulin, and the long-term benefit and the 
safety is mandatory to improve the compliance of the diabetic patients 
before starting insulin treatment. Further studies would be necessary.

 

OP7-2 Behavioral medicine & education

The effectiveness of physical activities and diet reduction on 
total cholesterol and HDL in healthy overweight and obese 

Korean 
Ju Young Kim1*, Eun-Hyun Lee2, Sun Hyo Park3, Moon Chan Choi3, 

Juyong Lee4, June-young Yoon1

Department of Family Medicine, Busan Medical Center1, 
Graduate School of Public Health, Ajou University, South Korea2, 

Department of Internal Medicine, Kurosungsim Hospital, South Korea3, 
St Elizabeths Medical Center of Boston, USA4

Objective Overweight and obesity have become an increasing. The exercise
and dietary reduction has been recommended. However, it is not known the 
real effectiveness of exercise and dietary reduction in Korea.

Methods Data were from three rounds of nationally representative cross-sectional
surveys for Korean men and women adult (7178 in 2008, 7893 in 2009, and 
6740 in 2010). We calculate the mean of total cholesterol and HDL according 
the exercise and dietary reduction in healthy overweight and obese in Korea.

Results Overweight and obese people without any diagnosed disease 
accounted for 49.3% of the healthy population, didn’t exercise (EX) 44.9%, 
walking (WLK) 34.3%, high intense exercises (HIE) 7.1%, walking exercise 
and high intensity exercises 12.5%.

Dietary reduction group (DRG) usually intake 2016 Calories, while non 
dietary control group intake 2212 Calories. In non-dietary control group, the 
average of total cholesterol (TC) was 191.86 mg/dL in none-Ex, 191.98 
mg/dL in WLK, 193.14 mg/dL in HIE, 189.98 in WLK and HIE (P < 0.05). 

In DRG, the average of TC was 191.9 mg/dL among people who didn’t EX, 192.8 
mg/dL in WLK, 199.2 mg/dL in HIE, 182.5 mg/dL in WLK and HIE (P< 0.05).

In non-DR, the average of HDL was 48.6 mg/dL in none-EX, 49.7 mg/dL in 
WLK, 50.3 mg/dL in HIE, 50.0 mg/dL in WLK and HIE.

While in DRG, 49.0 mg/dL, 49.5 mg/dL, 51.0 mg/dL, 52.3 mg/dL values 
were checked (P < 0.05) Whether people did dietary reduction or not, the 
higher Calories intake (average 2301Calories) with WLK and HIE, followed 
by HIE (average 2148Calories), and WLK (average 2067Calories) (P < 0.05).

Conclusion The mean amount of dietary reduction is 196 Calories. The 
high intense exercise without dietary reduction raises total cholesterol 
because of increasing food intake. Statistically significant, but there is no 
clinically significant differences.

However, HDL increases in proportion to the intensity of exercise, and is 
more in diet reduction group than opposite.
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OP7-3 Behavioral medicine & education

Comparison of the food and nutrient intakes in Korean adult 
and elderly people with type 2 diabetes mellitus: 

The Fourth and Fifth Korea National Health and Nutrition 
Examination Survey (2007-2010)

Soyeon Kim1*, Hyesook Kim1, Young Ju Choi2,
 Kap Bum Huh2, Namsoo Chang1

Department of Nutritional Science and Food Management, Ewha Womans 
University, Korea, Republic of1, Huh's Diabetes Clinic & the 21C Diabetes and 

Vascular Research Institute, Korea, Republic of2

Objective South Korea has undergone a rapid economic development, and 
diet and lifestyle transition during the past three decades. This led to an 
explosive 5-fold increase in the prevalence of type 2 diabetes mellitus 
(T2DM) to the current level of 10.0% of adults > 30 years of age. Though 
classified as the same T2DM patients, clinical and nutritional characteristics 
can be different by age group because each group had undergone nutrition 
transition during different stage of the life cycle. The objective of this study 
was to compare food and nutrient intake patterns of two age groups (adults: 
30-49 years vs. elderly: 60-79 years) with T2DM, using the Korea National Health
and Nutrition Examination Survey (KNHANES IV andⅤ, 2007-2010) data.

Methods From a total of 14,605 subjects with all available variables, 190 
adult and 1125 elderly subjects had T2DM. Significant differences were 
observed in the mean BMI, and the distribution of gender, family income 
and residential area between two age groups and also between control and 
T2DM within the same age group.

Results The consumption of total food and proportions of animal food, and 
intake of total energy and proportions of macronutrients were significantly 
different; elderly subjects consumed more energy from carbohydrates and 
less from proteins and fats. Further analysis by a generalized linear model 
showed that the elderly were found to consume more cereals and cereal 
products, less animal food, and consume a diet with lower nutrient density 
after adjusting for confounding factors (BMI, residential area, income, 
alcohol/cigarette smoking and log-transformed energy intake).

Conclusion Our results show that the food and nutrient intake pattern of 
Korean diabetes is indeed different by age group. The results of our study 
suggest that different dietary strategies and meal plans targeted toward 
specific age groups may be needed to help T2DM patients improve glycemic 
and metabolic control.

* This work was supported by the Brain Korea 21 project.

OP7-4 Behavioral medicine & education

The different neural activation in response to pictures 
of high-carbohydrate foods in diabetic patients

Ji Hee Yu1*, Mi-Seon Shin1, Yong Wook Shin2, Jenie Yoonoo Hwang1, 
Jae Chan Leem1, Chang Hee Jung1, Eun Hee Koh1, Woo Je Lee1, 

Joong-Yeol Park1, Ki-Up Lee1, Min-Seon Kim1

Division of Endocrinology and Metabolism, Asan Medical Center, University of 
Ulsan College of Medicine, Seoul, Korea1, Division of Psychiatry, Asan Medical 

Center, University of Ulsan College of Medicine, Seoul, Korea2

Objective Hyperphagia is one of the classical symptoms of diabetes 
mellitus. Our preliminary study revealed that diabetic patients had higher 
food cravings, especially high-carbohydrate foods, than the healthy controls. 
However, it is still unclear whether diabetic patients regulate their desire for 
foods differently compared to non-diabetic individuals. Thus, we investigated
the brain responses to pictures of foods in diabetic and non-diabetic subjects 
using functional MRI (fMRI).

Methods Participants were 20 subjects with type 2 diabetes mellitus (T2DM)
(9 male, 11 female) and 20 age- and sex-matched non-diabetic controls. 
They performed fMRI in fasting state in the morning. Picture stimuli for fMRI 
consisted of high-carbohydrate foods, high-fat foods, and non-food neutral 
pictures.

Results For visual stimulation of high-carbohydrate foods, the diabetic 
group showed significant neural activation in the left caudate nucleus 
compared to the control group. In contrast, there was no difference in 
neural activation for stimulation of high-fat foods or non-foods between 
groups. Within-group contrasts revealed that pictures of high-carbohydrate 
foods activated the superior frontal cortex, cuadate and cerebellum in 
non-diabetic subjects, whereas it deactivated the lingual gyrus and cuneus in 
diabetic patients. For the contrast of high-fat vs. non-foods, the diabetic 
patients exhibited the deactivation in cuneus, lingual gyrus, fusiform gyrus 
and left middle temporal gyrus and middle occipital gyrus, while the control 
group showed the deactivation only in the right middle occipital gyrus.

Conclusion Diabetic patients showed the different neural activation in 
response to visual cues of foods, especially high-carbohydrate foods, suggesting 
that they might regulate their desire for foods differently compared to 
healthy individuals. 

OP7-5 Behavioral medicine & education

The effect of buffet-style nutrition education on the 
glycemic control in T2DM patients

Hee Young Kim1*, Eun Mi Kim2, Jinsun Choi1, Jeung Ho Lee2, 
Se-Eun Park3, Chul-Young Park3

Diabetes Mellitus Center, Kangbuk Samsung Hospital1, 
Department of Dietetic, kangbuk Samsung Hospital2, 

Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital, 
Sungkyunkwan University School of Medicine3

Objective Recently the importance of practical nutrition education has 
been emphasized. The buffet-style nutrition education is one of the nutrition 
education methods for DM patients in Korean hospitals. We examined the 
effect of buffet-style nutrition education on the glycemic control in T2DM 
patients.

Methods Subjects were 408 T2DM patients taken medical treatment at 
Kangbuk Samsung Hospital. We compared data from 188 T2DM patients 
who experienced buffet-style nutrition education (BNE group) and 220 
T2DM patients who had no experience in BNE (control group). To BNE 
group, clinical dietitians gave simple information on meal planning, and 
then made the subjects to choose foods for themselves, and checked  & 
adjusted the foods chosen (kinds, amount etc). After then subjects ate those 
foods and discussed with clinical dietitians on diabetic diet freely. We 
collected glycemic data at baseline, 3-month, 6-month, 12-month, & 24-month.

Results There were no significant differences in the gender distribution, BMI, 
& HbA1c. HbA1c at 3-month was significantly decreased compared to baseline 
level in both groups. In BME group, HbA1C levels at 6-month, 12-months & 
24-month were significantly improved compared to baseline level (baseline 
6.8%, 6-month 6.6%, 12-month 6.7%, 24-month 6.6%, P < 0.05). However in 
control group, there were no significant improvements after 6-month 
compared to in HbA1C level and 24-month HbA1C was higher than baseline 
(baseline 6.9%, 24-month 7.1%, P < 0.05). Also the improvement of HbA1C 
was shown in BNE subjects who taken no nutrition education except BNE.

Conclusion These results showed that buffet-style nutrition education 
might be very helpful approach for self DM management. It was thought that 
dietary skill practice & experience did important role. It will be recommended
that practical nutrition education including BNE is provide to diabetic 
patients actively. Also further studies on the effect of practical nutrition 
education & trials to develop effective nutrition education program will be 
needed.

OP8-1 Epidemiology & genetics

Genome-wide association analysis identifies variants 
associated with non-alcoholic fatty liver disease in Koreans

Chai Ryoung Eun1*, Seung Ku Lee2, Jae Hee Ahn1, Ho Cheol Hong1, 
Hae Yoon Choi1, Yoon Jung Kim1, Nam Hoon Kim1, Joo Hyung Kim1, 

Sae Jeong Yang1, Hye Jin Yoo1, Ji A Seo1, Sin Gon Kim1, Kyung Mook Choi1, 
Sei Hyun Baik1, Dong Seop Choi1, Chol Shin3, Nan Hee Kim1, Nan Hee Kim1

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
College of Medicine, Korea University, Seoul, Korea1, 

Institute of Human Genomic Study, Korea University Ansan Hospital, 
Korea University College of Medicine, Ansan, Korea2, 

Division of Pulmonary, Sleep and Critical Care Medicine, Department of 
Internal Medicine, Korea University Ansan Hospital, Ansan, Korea3

Objective Nonalcoholic fatty liver disease (NAFLD) is one of the most frequent causes of 
abnormal liver function, but most of its genetic studies were candidate gene approach. 
This study aimed to identify genetic variants associated with NAFLD by genome wide 
association study (GWAS) in Korean population.

Methods In 2,269 samples from Korean population-based cohort established as part of 
the Korean Genome Epidemiology Study, SNP markers with call rate (< 95%), low MAF ( < 
0.01) and significant deviation from Hardy-Weinberg equilibrium (P < 1×10-6) were excluded,
leaving a total of 316,078 markers to be examined. Using unenhanced CT, the liver 
attenuation index (LAI), the difference between the mean hepatic and splenic attenuation, 
was calculated. NAFLD was defined by LAI < 5 HU. We tested the association between 
SNPs and LAI or NAFLD by using multivariate regression analysis.

Results SNPs in PNPLA3-SAMM50 gene (rs12483959, rs2076211, rs2281135, rs2073081, 
rs1883350, rs2143571, rs2281298, rs16991236) in chromosome 22, and in NRBF2-JMJD1c
gene (rs12416113, rs9414780, rs9629895, rs907, rs10761745) in chromosome 10 were 
significantly associated with LAI after adjusting for age, sex, and body mass index (BMI) 
(P-vlaue 3*10-6 ~ 7.8*10-15). Most SNPs in these genes were not associated with BMI, fasting 
glucose, HOMA-IR, visceral fat amount, and lipid levels. Only rs12483959 and rs2281135 in 
PNPLA3 gene were associated with serum AST and ALT levels. 

In the haplotype analysis, the combination of haplotypes associated with lower LAI in 
PNPLA3 gene showed 53.7% increased OR for NAFLD compared to those with higher LAI 
(OR=1.54, 95% CI=1.30-1.81, p=2.9*10-7). It was still observed after adjusting for age, sex, 
visceral fat area, HOMA-IR, triglycerides, AST, ALT and hsCRP. This relationship was not 
different according to the obesity status.

Conclusion We identified several genetic variants in PNPLA3-SAMM50, NRBF2-JMJD1c 
genes associated with NAFLD in GWAS. These findings suggest that several genetic 
variants may confer increased susceptibility to NAFLD regardless of obesity in Koreans.
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OP8-2 Epidemiology & genetics

Exercise, anti-hyperglycemic agents and HbA1c in South 
Korean, 2008-2010 

Juneyoung Yoon1*, Eun-Hyun Lee1, Sun Hyo Park2, Juyoung Lee3, 
Dae-Hee Shin4, Moon Chan Choi2

Graduate School of Public Health, Ajou University, South Korea1, 
Department of Internal Medicine, Kurosungsim Hospital, South Korea2, 

St Elizabeths Medical Center of Boston, USA3, Gangneung Asan Hospital, 
University of Ulsan College of Medicine, Gangneung, South Korea4

Objective Obesity and diabetes worldwide is increasing. Exercise, as well 
as insulin and oral hypoglycemic agents, is very important in the treatment 
of diabetes. Demonstrated in experimental studies the effects of exercise, 
but exercise in large-scale surveys of national status and maintain blood 
sugar is a lack of data on the effects.

Methods Data were from three rounds of nationally representative 
cross-sectional surveys for Korean men and women adult (7178 in 2008, 
7893 in 2009, and 6740 in 2010). A stratified multistage probability sampling 
design and weighting adjustments were made to obtain a representative 
Korean population. We compared HbA1c according to the exercise and 
medication. 

Results 57.5% of the population uses oral hypoglycemic agents (OHA), 
insulin(insulin only or insulin and OHA) 6.6% and the untreated group was 
9.3%. According to the type of exercise, vigorous physical activities is 14.6%, 
moderate physical activities 7.7%, walking 30.3%, none was 46.5%. In oral 
hypoglycemic agents group, vigorous physical activities had 7.353 of HbA1c, 
moderate physical activities 7.169, walking 7.512 and the group does not 
exercise 7.684. In insulin group, vigorous physical activities had 8.626 of 
HbA1c, moderate physical activities 9.106, walking 8.227 and the group 
does not exercise 8.871, respectively. The differences between each group 
were statistically significant. (P < 0.05)

Conclusion Oral anti-hyperglycemic agent group was the lowest HbA1c in 
moderate physical activity, but, walking was the lowest HbA1c in insulin 
group.

OP8-3 Epidemiology & genetics

Withdrawn

OP8-4 Epidemiology & genetics

Quantitative recovery of IRS-1 with RXRα targeting 
medication in mitochondria dysfunction associated 

insulin resistance
Seung Eun Lee1*, Sung Soo Chung2, Byung Yong Ahn2, 

Young Do Koo2, Kyong Soo Park1

Department of Molecular Medicine and Biopharmaceutical Science, Seoul 
National University College of Convergence Science and Technology, Seoul, 

Korea1, Department of Internal Medicine, Seoul National University College of 
Medicine, Seoul, Korea2

Objective Mitochondrion is a well-known organelle generating energy via 
metabolic pathway of our main nutrients, glucose and lipid. Thus, its 
malfunction accompanies with many pathophysiological problems: especially,
insulin resistance in insulin-responsive tissues. Our previous study discovered
that retinoid X receptor α (RXRα) is associated with mitochondria dysfunction
in mtDNA A3243G mutation-the most frequent mutation causing diabetes 
mellitus-cell line we established. Based on this, we hereinafter have made 
headway into finding adequate RXRα activating medication to recover 
insulin sensitivity.  

Methods  To investigate the association between the protein level of RXRα
and of IRS-1 in mitochondria dysfunction-induced tissues and cell line, we 
performed western blot analysis. Likewise, real-time PCR analysis was 
carried out to compare the RNA level of the sample above. To induce 
mitochondria dysfunction, we provided mice with high fat diet and C2C12 
skeletal muscle cells with ETC complex inhibitors, respectively. Three RXR 
specific ligands were tested for quantitative recovery of IRS-1. To measure 
mitochondrial function, ATP bioluminescent assay was performed. 

Results Compared to the normal chow diet mice, high fat diet mice 
showed quantitative decrease of RXRα and of IRS-1, especially in their 
skeletal muscle. Likewise, we confirmed the quantitative decrease of IRS-1 
and of RXRα in mitochondria dysfunction-induced skeletal muscle cell while 
we also observed the decrease of IRS-1 in RXRα-knockdown cells. To the 
cells where mitochondria dysfunction was induced, RXR specific ligands 
were treated and these medication improved insulin signaling with the 
quantitative recovery of IRS-1.

Conclusion Quantitative recovery of IRS-1 is achieved by RXRα targeting 
medication in mitochondria dysfunction associated insulin resistant condition.

OP8-5 Epidemiology & genetics

Predicting cardiovascular outcomes 
by intima-medial thickness (IMT)

Sangmo Hong1*, Sei Hyun Baik3, Kwan Woo Lee4, Moon Suk Nam5, 
Jeong-taek Woo2, Young Seol Kim2, Yongsoo Park1

Department of Internal Medicine and Bioengineering, Hanyang University 
College of Medicine and Engineering, Seoul, Korea1, Department of 

Endocrinology and Metabolism, Kyung Hee University School of Medicine, 
Seoul2, Division of Endocrinology and Metabolism, Department of Internal 

Medicine, Korea University College of Medicine, Seoul3, Department of 
Endocrinology and Metabolism, Ajou University School of Medicine, Suwon4, 

Department of Internal Medicine, Inha University School of Medicine, Incheon5

Objective Type 2 diabetes (T2D) is a major cause of cardiovascular disease. Carotid 
intima-media thickness (IMT) or presence of plaques in common carotid artery has 
been shown to have a strong relationship with cardiovascular accidents (CVA). 
However, only few studies have evaluated the usefulness of IMT or presence of 
plaques in predicting future development of CVA in Asian T2D patients.

Methods Using a total of 1489 patients with T2D (M:F=839:650, mean age: 55.1 yr at 
baseline) recruited from the Korea National Diabetes Program (KNDP), a prospective 
natural history study of T2D, we examined the influence of the progression of IMT 
on predicting the development of CVA in a Korean T2D cohort. B-mode carotid 
ultrasonographic measurements (the mean IMT, the maximum IMT and the presence 
of plaques) were performed and repeated annually for a mean of 3.1 years of 
follow-up. Development of CVAs was evaluated prospectively for 3.1 years, and 
anthropometrics and biochemical parameters were measured annually.

Results During the follow-up, 74 patients (5%) developed CVAs and the annual 
progression of mean IMT was 0.0580 ± 0.1423 mm. Development of CVAs was 
associated with abnormal mean IMT (> 0.08 cm) [OR (95% confidence interval); 1.29 
(1.01-1.66)] and the presence of plaques [OR (95% confidence interval); 1.34 
(1.06-1.68)]. After adjusting for anthropometrics and biochemical parameters with 
logistic regression, the presence of plaques were clearly associated with the development 
of CVAs [OR (95% confidence interval); 1.65 (1.02-1.79)], but the association with 
abnormal mean IMT decreased due to interaction with age [OR (95% confidence 
interval); 1.09 (1.06-1.12)], duration of diabetes [OR (95% confidence interval); 1.04 
(1.01-1.08)], and HDL cholesterol [OR (95% confidence interval); 0.98 (0.96-1.00)].

Conclusion Although the presence of plaques and elevation of IMT were all found 
to be associated with cardiovascular outcomes, only the presence of plaques 
predicted cardiovascular outcomes independent from conventional cardiovascular 
risk factors in Asian T2D patients during short-term follow-up.
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OP9-1 Insulin resistance & obesity II

The role of skeletal muscle mass in fatty liver disease: 
Fatty liver index is correlated not only visceral fat but also 

skeletal muscle
Jun Sung Moon1*, Byung Sam Park1, Jae Ho Cho1, Ji Sung Yoon1, 

Kyung-Ah Chun2, Ihn-Ho Cho2, Kyu Chang Won1, Hyoung Woo Lee1

Department of Internal Medicine, College of Medicine, Yeungnam University1, 
Department of Nuclear Medicine, College of Medicine, Yeungnam University2

Objective Fatty liver disease is known to be correlated with insulin 
resistance. Recently, fatty liver index (FLI) has been proposed and validated 
for predicting the presence of fatty liver. A relationship of between visceral 
fat and fatty liver disease (FLD) has been established; but it is not clear 
whether skeletal muscle plays a role as a risk factor of FLD. The purpose of 
this study is to elucidate the association of skeletal muscle and visceral fat in 
development of fatty liver disease.

Methods Among 11,116 (male 6,242) health check-up subjects at Yeungnam
University Medical Center in 2009-2011, patients with abnormal liver enzyme 
(upper normal limit > 2.5 times) and serologic positive finding for hepatitis B 
or C were excluded. Finally, 9,565 (male 5,293) individuals were included. 
We categorized into low (< 20), intermediate (20~59) and high (≥ 60) FLI 
group and determined high FLI group as a fatty liver disease. We measured 
the skeletal muscle mass and visceral fat area by bioelectric impedance 
analysis (BIA) and examined how they influence in development of fatty 
liver disease.

Results Low FLI group showed higher skeletal muscle and lower VFA than 
high group. `Skeletal muscle to Visceral fat Ratio (SVR, g/cm2)` and `Skeletal 
Muscle Index (SMI, %)` had an inverse correlation with FLI adjusted for age 
and gender. Comparing quartiles according to SVR, the highest quartile 
group had the lowest risk of fatty liver disease adjusted for age, gender, lipid 
profile, DM, HTN and hsCRP (OR=0.037, 95% CI 0.029-0.049).

Conclusion Fatty liver disease is associated with not only visceral fat but 
also skeletal muscle. These results suggest that the body composition 
including skeletal muscle is more important rather than simple obesity in 
developing fatty liver disease, and concerns about preventing sarcopenia are 
needed.

OP9-2 Insulin resistance & obesity II

Salsalate and adiponectin improve palmitate-induced 
steatosis and impairment of lipid metabolism via inhibition 

of fetuin-A through the AMPK-NFκB pathway
Tae Woo Jung1*, Hae Yoon Choi1, So Young Lee1, Baek-Hui Kim2, 
Ho Cheol Hong1, Sae Jeong Yang1, Hye Jin Yoo1, Sei Hyun Baik1, 

Dong Seop Choi1, Kyung Mook Choi1

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
College of Medicine, Korea University, Seoul, Korea1, 

Department of Pathology, College of Medicine, Korea University, Seoul, Korea2

Objective Fetuin-A was recently identified as a novel hepatokine which is 
associated with obesity, insulin resistance and non-alcoholic fatty liver 
disease. Salsalate, a prodrug of salicylate with an anti-inflammatory effect 
and lower side effect profile, significantly lowers glucose and triglyceride 
levels, and increased adiponectin concentrations in randomized clinical 
trials.

Methods In this study, we examined the effects and regulatory mechanisms 
of salsalate and full length-adiponectin (fAd) on fetuin-A expression,steatosis 
and lipid metabolism in palmitate-treated HepG2 cells.

Results Incubation of hepatocytes with palmitate significantly increased 
fetuin-A and SREBP-1c expression which lead to steatosis and knock-down 
of fetuin-A by siRNA restored these changes. Salsalate significantly 
down-regulated palmitate-induced fetuin-A mRNA expression and secretion 
in a dose- and time-dependent manner. Inhibition of palmitate-induced 
fetuin-A by salsalate was mediated by AMPK-mediated reduction of NFκB 
activity, which was blocked by AMPK siRNA or an inhibitor of AMPK. 
Salsalate attenuated the excessive steatosis by palmitate through SREBP-1c 
regulation in hepatocytes. Furthermore, fAd also showed suppression of 
palmitate-induced fetuin-A through the AMPK pathway and improvement of 
steatosis accompanied by restoration of SREBP-1c, PAPR-α and CD36. In 
preliminary in vivo experiments, salsalate treatment inhibited high fat diet 
(HFD)-induced steatosis as well as fetuin-A mRNA and protein expression in 
SD rats. 

Conclusion In conclusion, salsalate and fAd improved palmitate-induced 
steatosis and impairment of lipid metabolism in hepatocytes via fetuin-A 
inhibition through the AMPK-NFκB pathway.

 

OP9-3 Insulin resistance & obesity II

cAMP response element binding protein H mediates 
fenofibrate-induced suppression of hepatic lipogenesis by 

inhibition of sterol regulatory binding protein-1c expression
Ji Yun Jeong1*, Ae-Kyung Min2, Young Hoon Ko2, Yeon Kyung Choi1, 

Hyun-Ae Seo1, Kwi-Hyun Bae1, Jung-Guk Kim1, 
In-Kyu Lee1, Keun-Gyu Park1

Department of Internal Medicine, Kyungpook National University School of 
Medicine, Daegu, Korea1, WCU Program, Kyungpook National University School 

of Medicine, Daegu, Korea2

Objective Fenofibrate is a drug used to treat hyperlipidemia and works by 
inhibiting hepatic triglyceride synthesis. Sterol regulatory element binding 
protein-1c (SREBP-1c) is a major regulator of the expression of genes 
involved in hepatic triglyceride synthesis. In addition, endoplasmic 
reticulum-bound transcription factor families are involved in the control of 
various metabolic pathways. Here, we show a novel function for an 
ER-bound transcription factor, cAMP response element binding protein H 
(CREBH), in fenofibrate-mediated inhibition of hepatic lipogenesis. 

Methods The effects of fenofibrate and adenovirus-mediated CREBH 
overexpression (Ad-CREBH) on hepatic SREBP-1c expression and 
lipogenesis in vitro and in vivo were investigated. We also examined 
whether down-regulation of endogenous hepatic CREBH by small interfering 
RNAs (siRNA) restores the fenofibrate effect on hepatic lipogenesis and 
SREBP-1c expression. Finally, we examined the mechanism by which 
CREBH inhibits hepatic SREBP-1c expression. 

Results Fasting and fenofibrate treatment induced CREBH expression and 
decreased SREBP-1c levels. Indeed, Ad-CREBH inhibited insulin- and liver X 
receptor agonist TO901317-induced SREBP-1c mRNA expression in cultured 
hepatocytes. Moreover, overexpression of CREBH in the livers of mice 
following tail vein injection of Ad-CREBH inhibited high fat diet-induced 
hepatic steatosis through inhibition of SREBP-1c expression. The inhibition 
of endogenous CREBH expression by siRNA restored fenofibrate-induced 
suppression of SREBP-1c expression and hepatic lipid accumulation both in 
vitro and in vivo.

Conclusion These results show that fenofibrate decreases hepatic lipid 
synthesis through induction of CREBH. This study suggests CREBH as a 
novel negative regulator of SREBP-1c expression and hepatic lipogenesis. 

OP9-4 Insulin resistance & obesity II

Adipose inflammation and systemic insulin resistance in 
adipose-specific CRIF1-deficient mice

Min Jeong Choi1*, Soung Jung Kim1, Min Jeong Ryu1, Hyo Kyun Chung1, 
Saet Byel Jung1, Min Hee Lee1, Seong Eun Lee1, 

Yong Kyung Kim1, Kyong-Hye Joung1, Ju Hee Lee1, 
Bon Jeong Ku1, Gi Ryang Kweon2, Minho Shong1

Research Center for Endocrine and Metabolic Diseases, Chungnam National 
University School of Medicine, Daejeon, Korea1, 

Department of Biochemistry, Chungnam National University School of 
Medicine, Daejeon, Korea2

Objective Adipose tissues play an important role in maintaining whole 
body energy homeostasis. Adipocyte dysfunction is strongly linked with 
adipose inflammation which may causes insulin resistance and systemic 
glucose intolerance. In this study, we attempted to investigate the role of 
mitochondrial OXPHOS dysfunction in adipocytes in the maintenance of 
whole body energy metabolism.

Methods To develop the model of adipose-specific mitochondrial OXPHOS 
dysfunction, we generated adipose-specific CRIF1-deficient mice (CRIF1f/f, 

adipoq-Cre) by crossing CRIF1-floxed mice with Adiponectin-Cre recombinase 
transgenic mice. The metabolic phenotypes of CRIF1f/f, adipoq-Cre and control 
mice (CRIF1+/+, adipoq-Cre) including adipose pathology were analysed.

Results Adipose-specific CRIF1-deficient mice (CRIF1f/f, adipoq-Cre) showed 
mitochondrial dysfunction in adipose tissue with decreased expression of 
OXPHOS complexes. The body weight between Crif1f/f, adipoq-Cre mice and 
control mice was similar, but fat weight was reduced by 2-fold in Crif1f/f, 

adipoq-Cre mice than control mice on normal chow diet. Interestingly, Crif1f/f, 

adipoq-Cre mice showed accumulated macrophages in adipose tissue compared 
to control mice, accompanied with increased pro-inflammatory cytokine 
secretion. Infiltrated macrophages in adipose tissue from Crif1f/f, adipoq-Cre

mice exhibited higher expression of CD11c than control mouse. And 
adipose tissue in Crif1f/f, adipoq-Cre mice showed enhanced expression of TNFa 
which was known to induce systemic insulin resistance. Crif1f/f, adipoq-Cre mice 
showed marked insulin resistance phenotype by insulin tolerance test. 

Conclusion Collectively, adipocyte specific mitochondrial dysfunction mice 
results inflammatory phenotypes characterized with infiltration of macrophages
in adipose tissues and it is also linked with systemic insulin resistance. 
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OP9-5 Clinical diabetes & therapeutics

Association between low SIRT1 expression in visceral and 
subcutaneous adipose tissues and metabolic abnormalities 

in women with obesity and type 2 diabetes 
Yeon Jin Jang1*, Seul Ki Lee1, Young Sook Song1, Hye Soon Park2, 

Jong-Hyeok Kim3, Yeon Ji Lee4, Yoon-Suk Heo5, 
Jimin Kim1, Ji Min Shin1

Department of Physiology, University of Ulsan College of Medicine, Seoul, 
Korea1, Department of Family Medicine, University of Ulsan College of 

Medicine, Seoul, Korea2, Department of Obstetrics and Gynecology, University 
of Ulsan College of Medicine, Seoul, Korea3, Department of Family Medicine, 
Inha University, College of Medicine, Incheon, Korea4, Department of General 

Surgery, Inha University, College of Medicine, Incheon, Korea5

Objective Sirtuin 1 (SIRT1), an NAD+-dependent protein deacetylase, is a principal 
modulator of pathways that operate downstream of caloric restriction. SIRT1 appears to 
play a role in the regulation of energy metabolism and glucose homeostasis in rodents. 
However, there are few studies examining the connection between SIRT1 expression in 
insulin-sensitive tissues and metabolic regulation in humans. The present study 
assessed the importance of adipose tissue SIRT1 in the regulation of whole-body 
metabolism in humans with obesity and type 2 diabetes by examining the association 
between SIRT1 expression in adipose tissues and metabolic parameters. 

Methods In total, 19 non-diabetic obese women, 19 type 2 diabetic women undergoing
gastric bypass surgery, and 27 normal-weight women undergoing gynecological 
surgery (total 65 women) were enrolled. Their anthropometric variables, abdominal fat 
distribution and metabolic parameters, serum adiponectin concentrations, and SIRT1 
mRNA and protein and adiponectin mRNA expressions in visceral adipose tissue (VAT) 
and subcutaneous adipose tissue (SAT) were measured. 

Results SIRT1 mRNA levels in VAT and SAT were similar and these levels were 
suppressed in obese and type 2 diabetic women compared to normal weight subjects. 
These decreases in SIRT1 expression were observed in both adipocytes and non-fat 
cells. There was a strong association between adipose tissue SIRT1 mRNA and protein 
levels. Adipose SIRT1 expression correlated inversely with HOMA-IR and other insulin 
resistance-related parameters. Adipose SIRT1 and adiponectin mRNA expression 
correlated very strongly and positively. SIRT1 mRNA level in VAT correlated inversely 
with visceral obesity whereas its expression in SAT correlated negatively with body 
mass index. 

Conclusion Adipose tissue SIRT1 may play a key role in the regulation of whole body 
metabolic homeostasis in humans. Downregulation of SIRT1 in VAT may contribute to 
the metabolic abnormalities that are associated with visceral obesity.

OP10-1 Chronic complications of diabetes II

S-adenosylmethionine prevents atherosclerosis by inducing 
heme oxygenase-1 and ameliorating endoplasmic reticulum 

stress in vascular endothelial cells
Jaechan Leem1*, Eun Hee Koh1, Seok Woo Hong2, Mi-Ok Kim1, 

Hyun-Sik Kim1, Hye-Sun Park1, In Sun Park2, 
Min-Seon Kim1, Joong-Yeol Park1, Ki-Up Lee1

Department of Internal Medicine, University of Ulsan College of Medicine, 
Seoul, Korea1, Department of Anatomy, College of Medicine, 

Inha University, Incheon, Korea2

Objective S-adenosylmethionine (SAM) is a key intermediate in the 
metabolism of sulfur amino acids, and is a major methyl donor in the cell. 
Although low plasma SAM level was suggested to be associated with 
atherosclerosis, the effect of SAM administration on atherosclerosis is not 
established. This study was undertaken to investigate the possible 
preventive effect of SAM on atherosclerosis and its molecular mechanism.

Methods Eight-week-old male Sprague-Dawley (SD) rats were given 
normal rat chow or a high fat diet (HFD) with or without 30 mg/kg/day of 
SAM. In addition, eight-week-old male ApoE-/- mice on the C57BL/6 background
received an intraperitoneal injection of 4-mg/kg of streptozotocin for 5 
consecutive days. Both STZ-administered and control ApoE-/- mice were 
maintained on regular chow until 4 weeks after starting the STZ 
administration, when they were switched to HFD for 16 weeks with or 
without 30 mg/kg/day SAM.

Results SAM treatment prevented endothelial dysfunction in HFD-fed rats, 
and prevented atherosclerosis in diabetic Apo E-/- mice given HFD. In 
cultured human aortic endothelial cells, SAM prevented linoleic acid 
(LA)-induced cell apoptosis and endoplasmic reticulum (ER) stress. SAM 
increased heme oxygenase-1 (HO-1) expression in an NF-E2-related factor 
2-dependent manner. siRNA against HO-1 reversed SAM’s effects on cell 
apoptosis.

Conclusion These data demonstrate that SAM prevents vascular 
dysfunction and atherosclerosis in HFD-fed animals. In cultured endothelial 
cells, SAM induced HO-1, ameliorated ER stress and prevented cell 
apoptosis. SAM treatment may be a new therapeutic strategy for 
atherosclerosis.

OP10-2 Chronic complications of diabetes II

The roles of the Mig-6 gene on vascular smooth muscle cell
Koon Soon Kim*, Ok Soon Kim, Kyoung Hye Jung, Jun Hwa Hong,

 Ju Hee Lee, Ye Eun Kang, Hyun Jin Kim, Young Suk Jo, 
Minho Shong, Bon Jeong Ku, Bon Jeong Ku

Department of Internal Medicine, Chungnam National University School of Medicine
Objective Mitogen Inducible Gene 6, Mig-6 is identified as a negative 

feedback inhibitor of epidermal growth factor receptor (EGFR) signal. The 
Molecular targets of neointima formation still have not been fully addressed. 
We investigated the effect of Mig-6 gene ablation in vascular smooth muscle 
cell (VSMC) and its role in intimal hyperplasia.

Methods Conditional ablated Mig-6 in the VSMC was generated using the 
Tagln-Cre mouse model (Taglncre/+Mig-6f/f; Mig-6d/d). To investigate the 
neointima formation, we used balloon injury mouse model. Primary cultured 
VSMCs were obtained from 10-week-old Mig-6f/f and Mig-6d/d male mice for 
immunoblotting, proliferation and migration assays.

Results The neointima formation of injured artery was significantly 
enhanced in the Mig-6d/d mice compared to Mig-6f/f after balloon injury. 
Primary cultured Mig-6d/d VSMC caused a significant increase in the 
proliferative and migratory capability of the cells compared to Mig-6f/f. EGF, 
Angiogensin II and SDF1 stimulation in the primary cultured Mig-6d/d VSMC 
increased growth and motility. Furthermore, angiotensin II receptor blocker 
and inhibitors of EGFR, PI3K and MAPK reversed these enhanced 
proliferation and migration of primary cultured Mig-6d/d VSMC. On western 
blotting, the increased phosphorylation of EGFR was observed in primary 
cultured Mig-6d/d VSMC compared to Mig-6f/f.

Conclusion We found that neointima formation was augmented in the 
VSMC specific Mig-6d/d mice. Mig-6 plays an important role in determining 
growth and motility of VSMC. Therefore, we suggest that Mig-6 may provide 
a new insight into development of more effective ways for the treatment and 
prevention of neointima formation.

OP10-3 Chronic complications of diabetes II

Clusterin attenuates angiotensin II-induced renal fibrosis
Mi-Kyung Kim1*, Gwon-Soo Jung1, Hye-Young Seo1, Yun- A Jung1, 

Keun-Gyu Park2, In-Kyu Lee2

Department of Internal Medicine and Institute for Medical Science, Keimyung 
University School of Medicine, Daegu1, Department of Internal Medicine, 

Kyungpook National University School of Medicine, Daegu2

Objective The blockade of angiotensin II (Ang II) is a main therapeutic 
target of diabetic nephropathy. Here, we examined whether clusterin 
prevents Ang II-induced renal fibrosis. 

Methods The effects of clusterin on renal fibrosis in clusterin knockout 
(KO) and wild type mice were assessed using Ang II-induced renal fibrosis 
model with osmotic mini pump. Histological analyses were performed to 
see the effect of clusterin on Ang II-induced renal fibrosis. The effects of 
adenovirus mediated overexpression of clusterin on PAI-1, type 1 collagen 
and fibronectin expression in cultured renal cells were measured by real 
time RT PCR and western blot analysis. Transient transfection study with 
reporter constructs of PAI-1 promoter was performed to measure the effect 
of clusterin on PAI-1 promoter activity. 

Results Histological examinations showed that loss of clusterin increased 
renal fibrosis and the expression of PAI-1, type 1 collagen and fibronectin 
was increased compared with the kidney of control mice. Infusion of Ang II 
using osmotic mini pump accelerated these expressions in clusterin KO 
mice compared with those of wild type mice. In addition, we found that 
adenovirus-mediated overexpression of clusterin inhibited Ang II-stimulated 
PAI-1, type I collagen, and fibronectin expression in cultured renal tubular 
epithelial cells. Transient transfection study showed that clusterin inhibited 
Ang II-stimulated PAI-1 promoter activity. Moreover, up-regulation of 
clusterin expression in the kidney by adenovirus expressing clusterin 
attenuated Ang II-induced renal fibrotic gene and protein expression.

Conclusion In conclusion, clusterin attenuated Ang II-induced renal 
fibrosis. The present study raises the possibility that clusterin can be a 
therapeutic target for renal fibrosis.
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OP10-4 Chronic complications of diabetes II

Vaspin increases nitric oxide bioavailability through the 
reduction of asymmetric dimethylarginine in vascular 

endothelial cells
Min Jung Lee1*, Chang Hee Jung1, Woo Je Lee1, Jenie Yoonoo Hwang2, 

So Mi Seol2, Yun Mi Kim2, Yoo La Lee1, Min-Seon Kim1, Joong-Yeol Park1

Asan Medical Center, University of Ulsan College of Medicine1, 
Asan Institute of Life Sciences, University of Ulsan College of Medicine2

Objective Vaspin is an adipocytokine recently identified in the visceral 
adipose tissue of diabetic rats and having anti-diabetic effects. We have 
recently shown that vaspin has anti-atherogenic effect through Akt-mediated 
inhibition of endothelial cell apoptosis. Decreased activity of endothelial 
nitric oxide synthase (eNOS) plays an important role in the pathogenesis of 
atherosclerosis. Asymmetric dimethylarginine (ADMA) is a well-known 
endogenous competitive inhibitor of eNOS and risk factor of cardiovascular 
diseases. The aim of this study was to examine whether vaspin might protect 
against atherosclerosis through its beneficial effects on the ADMA-eNOS system. 

Methods We used human aortic endothelial cells (HAECs).  We measured 
the level of ADMA and NO in culture media using ELISA kit. Western 
blotting analysis was used to measure the change of eNOS phosphorylation. 
The change of DDAH II by vaspin treatment was determined using real time 
PCR and reporter gene assay. Electrophoretic mobility shift assay (EMSA) 
was performed to determine the DNA-binding activity of STAT3, a nuclear 
transcription factor having binding sites at DDAH II promoter region.

Results Treatment of vaspin significantly increased NO secretion from 
endothelial cells. For the mechanism of vaspin-induced NO biosynthesis, 
vaspin activated the STAT3 signaling pathway and stimulated eNOS phosphorylation
(Ser 1177), a marker of eNOS activation, through STAT3-dependent mechanism.
Furthermore, vaspin treatment increased the expression of dimethylarginine 
dimethylaminohydrolase (DDAH) II, the responsible enzyme for the 
degradation of ADMA, leading to a reduction in ADMA levels. Vaspin-induced
increase in DDAH II gene expression was through STAT3-mediated 
stimulation of DDAH II promoter activity. These results suggest that vaspin 
increases eNOS activity by reducing ADMA level through STAT3-mediated 
regulation of DDAH II expression. 

Conclusion We identified vaspin as a new transcriptional modulator of 
DDAH II and an activator of endothelial STAT3. These results provide a 
novel molecular mechanism underlying vaspin’s antiatherogenic function in 
endothelial cells. 

OP10-5 Chronic complications of diabetes II

Chrysanthemum zawadski extracts attenuate the highly 
reducing sugar-induced oxidative cell damage in pancreatic 

beta cells and vascular endothelial cells
Sang Youl Rhee1*, Kwang Sik Suh2, Sang Ouk Chin1, Suk Chon1, 

Seungjoon Oh1, Jeong-taek Woo1, Sung Woon Kim1, Young Seol Kim1

Department of Endocrinology and Metabolism, 
Kyung Hee University School of Medicine1, 

Research Institute of Endocrinology, Kyung Hee University Hospital2

Objective Chrysanthemum zawadski have traditionally been used in folk 
medicine, known as “Gujeolcho” in Korea for the treatment of various 
diseases. In the present study, Extracts of Chrysanthemum zawadski (CZE) 
was investigated to determine whether it could influence the highly reducing 
sugar, 2-deoxy-d-ribose (dRib)-induced oxidative damage and cellular 
dysfunction in pancreatic beta cells and vascular endothelial cells.

Methods Cells were treated with highly reducing sugar, dRib in the 
presence or absence of CZE. Cell viability, apoptosis, and ROS production 
were subsequently examined. In addition, inflammation-related genes and 
antioxidant enzyme genes were measured by real time PCR.

Results It was observed that dRib reduced cell survival, while it markedly 
increased intracellular levels of ROS and apoptosis. However, pretreatment 
of cells with CZE attenuated all the dRib-induced effects on the pancreatic 
beta cells and vascular endothelial cells. The anti-oxidants, N-acetyl-L-cysteine
(NAC) also prevented dRib–induced oxidative cell damage. CZE upregulated 
the gene expression of antioxidant enzymes, superoxide dismutase 2 
(SOD2), SOD3 and glutathione peroxidase 4 (GPX4) in vascular endothelial 
cells, which were inhibited by Rib, while there were no effects on pancreatic 
beta cells. We also found that CZE inhibited dRib-induced increased 
expression of COX-2 gene in vascular endothelial cells.

Conclusion Taken together, these results suggest that CZE attenuates 
dRib-induced cell damage in pancreatic beta cells and vascular endothelial 
cells and may be useful for the treatment of diabetes-related complications.
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PE001 Epidemiology & genetics

A model for studying effects of misfolding proinsulin on 
cellular function

Soo-Young Park1*, Michael Ludwig2, Bin He2, Calvin Williams2, 
Natalia Tamarina1, Donald F. Steiner1, 

Graeme I. Bell1, Martin Kreitman2

Department of Medicine, University of Chicago, Chicago IL, United States1, 
Department of Eology & Evolution, University of Chicago, Chicago IL, United States2

Objective Mutations in the preproinsulin protein that affect processing of 
preproinsulin to proinsulin or folding of proinsulin are a common cause of 
permanent neonatal diabetes. The mutant proteins accumulate in the 
endoplasmic reticulum and induce the unfolded protein response (UPR). 
The UPR is unable to resolve the cellular stress resulting from the accumulation
of the protein, eventually leading to beta-cell death.

Methods We expressed wild-type and diabetes-causing C96Y human 
preproinsulin (INSWT and INSC96Y, respectively) in the Drosophila eye using 
the UAS-GAL4 system.

Results The expression of INSC96Y but not INSWT caused severe degeneration 
of the eye in addition to ommatidial disorganization. The effect of INSC96Y on 
eye degeneration was modified by sex, temperature and genetic background.
We also carried out expression profiling studies in imaginal discs of 3rd instar 
larva to identify transcriptional alterations due to expression of the mutant 
proinsulin protein. We found increased expression of UPR-associated genes 
as well as those involved, in protein modification and folding, endoplasmic 
reticulum associated degradation (ERAD), protein transport and oxidoreductase/
mitochondrial proteins. This model system may be useful for identifying 
proteins and pathways that modify (suppress or enhance) the effect of 
misfolded insulin on ER homeostasis. Such proteins and pathways could 
then be examined in mammalian systems including cultured insulinoma cell 
lines and mouse models

Conclusion Together, these studies may lead to new approaches for 
preserving beta-cell function in patients with diabetes due to expression of a 
misfolded proinsulin as well as in those with type 2 diabetes where high 
levels of expression of proinsulin induces cellular stress.

 

PE002 Epidemiology & genetics

Good predictor of type 2 diabetes risk in Koreans
Hye Soo Chung*, Sam Kwon, Tae Hun Kim

Samsung Changwon Hospital, Sungkyunkwan University School of Medicine
Objective The aim of study was to evaluate the risk of obesity and body fat 

distribution to incidence of type 2 diabetes in Korea.
Methods We analysed the anthropometric and laboratory data of 66,510 

non-diabetic Korean adults (40,160 men and 26,350 women). Diabetes was 
defined as fasting glucose≥ 7.0 mmol/l and HbA1c≥ 6.5% and pre-diabetic 
condition defined as fasting glucose ≥ 5.6mmol/L or 5.7% ≤ HbA1c ≤
6.4%.

Results of the 66510 adults, 1500 subjects (2.26%) detected diabetes and 
14787 subjects (22.23%) detected pre-diabetic condition. The general obesity 
(BMI, fat mass, percent body fat) and central obesity(waist circumference) 
were risk factor of type 2 diabetes. Logistic regression models for detecting 
undiagnosed type 2 diabetes; men: Ln (probability / [1-Probability]) = 
-29.416 + 0.036(age(years)) + 0.102(percent body fat(%)) + 0.25(Waist 
circumference(cm)) + 0.190(Fasting glucose(mg/dL)) women: Ln (probability
/ [1-Probability]) = -30.506 + 0.116(age(years)) + 0.411(fat mass) + 0.007 
(Waist circumference(cm)) + 0.199(Fasting glucose(mg/dL)) + 0.102 (hs-CRP).

Conclusion Age, fat mass and waist circumference were good  predictor of 
type 2 diabetes risk in Koreans.

PE003 Epidemiology & genetics

Circulating osteocalcin level is not associated with the 
development of cardiovascular disease: mean 8.4-year 

retrospective follow-up study
You-Cheol Hwang1*, In-Kyung Jeong1, Kyu Jeung Ahn1, Ho Yeon Chung1, 

Jin Yoo1, Da Hee Oh1, Kwan Hee Min1, Kyu Mi Shim1, Eun Hee Sung1, 
Ji Eun Yun1, Moon-Kyu Lee2

Department of Medicine, Division of Endocrinology and Metabolism, 
Kyung Hee University Hospital at Gangdong, Kyung Hee University School of 

Medicine, Seoul, Korea1, Division of Endocrinology and Metabolism, 
Department of Medicine, Samsung Medical Center, Sungkyunkwan University 

School of Medicine, Seoul, Korea2

Objective In addition to the association with glucose tolerance, recent 
studies suggested that serum osteocalcin is associated with the cardiovascular
risk factors. However, little is known about the causality of serum osteocalcin 
on the development of cardiovascular disease (CVD). Therefore, the aim of 
this study was to determine whether serum total osteocalcin level is 
independently associated with the development of CVD.

Methods A retrospective cohort study was performed of 2,077 subjects 
(1,404 men and 673 women), aged 20-78 years, who were recruited from the 
Health Promotion Center, Samsung Medical Center, between January 1997 
and December 1997. They were followed regularly at the center on an 
out-patient basis and during hospitalization for a mean of 8.4 years, and the 
development of CVD (coronary heart disease [CHD] and stroke) was determined.

Results In the baseline analysis, body fat percentage, fasting glucose, and 
prevalence of diabetes or metabolic syndrome were decreased as the 
osteocalcin tertiles increased, and age and subjects with current smoking 
were increased. However, no differences were observed in blood pressure, 
HOMA-IR value, and lipid parameters across the osteocalcin tertiles. Incident 
CVD occurred in 106 (5.1%) of the study subjects (38 CHD and 71 stroke). In 
Cox proportional hazards models, however, no statistical differences in the 
development of CVD across the osteocalcin tertiles were observed after 
adjustment of other risk factors for CVD including age, sex, body mass index, 
body fat percentage, current smoking, systolic blood pressure, LDL-cholesterol, 
HbA1c, and presence of diabetes, hypertension, or metabolic syndrome.

Conclusion Despite baseline inverse associations with cardiovascular risk 
factors, serum total osteocalcin level was not associated with the development
of CVD.

PE004 Epidemiology & genetics

Association of Inflammatory markers with cardiovascular 
risk factors and metabolic syndrome in an apparently 

healthy general population
Ji In Kang*, Sang Jun Lee, Sang Yong Kim, Hak Yeon Bae, Jin Hwa Kim

Department of Endocrinology and Metabolism,
Chosun University Hospital, Gwangju, Korea

Objective Metabolic syndrome is associated with the presence of a low 
grade sub-clinical inflammatory process. Highly sensitive C-reactive protein 
(hs-CRP), fibrinogen, and homocysteine have been suggested as inflammatory
markers, insulin resistance or cardiovascular disease risk predictors. The aim 
of this study is to estimate the association of inflammatory markers with 
cardiovascular disease risk factors and metabolic syndrome in an apparently 
healthy general population.

Methods We retrospectively studied 1,862 asymptomatic Korean adults of 
20 years old or older who underwent voluntary regular health check-ups at 
the Health Promotion Center of Chosun University Hospital from January 
2008 to June 2010. Individuals previously diagnosed with diabetes, hypertension,
or dyslipidemia and those treated with hypoglycemic agents, antihypertensive
agents, and lipid lowering agents were excluded.

Results Pearson's correlation analysis and multiple linear regression 
analyses showed that hs-CRP was significantly associated with glucose and 
HbA1c. Fibrinogen was significantly associated with BMI, HbA1c, waist 
circumference, and HDL cholesterol. Homocysteing was significantly 
associated with LDL cholesterol, Triglyceride, systolic blood pressure, and 
HDL cholesterol.

Conclusion hs-CRP, fibrinogen, and homocysteine were significantly 
associated with cardiovascular risk factors and metabolic syndrome in an 
apparently healthy general population. Fibrinogen is a better marker that 
predicts the development of metablic syndrome or cardiovascular disease.
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PE005 Epidemiology & genetics

Association of metabolic syndrom and benign prostate 
enlargement in Korean male workers

Ji Young Lee*, Ill Keun Park, Yoon Joo Lee, Jung Yeon Yoon, 
Mi Young Kim, Tae In Choi

Radiation Health Research Institute, 
Korea Hydro & Nuclear Power Co., Ltd., Korea

Objective This study was conducted to evaluate the association between 
metabolic syndrome(MS) and benign prostatic enlargement in Korean male 
workers. Also, we investigated the relationship between metabolic syndrome 
componants and prostate-related factors.

Methods Total 1,643 healthy male workers without prostate related disease 
were included. We divided the subjects into two groups, 484 the MS group 
and 1,159 non-MS (NMS) group. The subjects completed a questionnaire 
including the International Prostate Symptom Score (IPSS), and were 
measured hematological characteristics and prostate volume (PV) via lower 
abdominal ultrasonography.

Results There were no significantly difference of the PV, IPSS and PSA 
between in the MS group and in the NMS group. In NMS group, total 
testosterone was significantly higher than that in MS group after adjustment 
age (P < 0.001). PV was significantly positive correlation with body mass 
index (BMI) (P < 0.05) and negative correlation with triglyceride (TG) (P < 
0.01). PSA was significantly positive correlation with diastolic blood pressure 
(P < 0.05). Total testosterone was significantly positive correlation with high 
density lipoprotein (P < 0.001) and negative correlations with BMI, waist 
circumference and TG (P < 0.01).

Conclusion In conclusion, there were significant correlations between each 
MS factors and the PV. This study suggested that management of MS is 
important way for decrease risk of benign prostate enlargement, moreover 
cardiovascular disease.

PE006 Epidemiology & genetics

Association of heavy metals with diabetes 
in the Korean population
Seong-Su Moon*, Young-Sil Lee

Dongguk University College of Medicine
Objective Despite increasing concern regarding health problems due to 

environmental pollutants, no association of toxic heavy metals with diabetes 
has been demonstrated in the general population. We investigated the 
association of heavy metals, including lead, mercury, and cadmium, with 
diabetes in the Korean population.

Methods This cross-sectional study is based on data from the fourth and 
fifth Korea National Health and Nutritional Examination Surveys (KNHNES), 
which were conducted in 2009 and 2010 among members of the Korean 
population. Participants included 1588 males and 1596 females 30 years of 
age or older, who were selected from all of the 16 administrative districts of 
South Korea. Measurements of blood lead, mercury, and cadmium levels 
were performed. Homeostatic model assessment of insulin resistance 
(HOMA-IR) and homeostatic model assessment of β-cell function (HOMA-β) 
were calculated in participants without diabetes.

Results Blood concentration of lead, mercury, and cadmium were slightly 
higher, but non-significantly, in participants with diabetes, compared to 
those without. After adjustment for age, sex, region, smoking, alcohol 
consumption, and regular exercise, the prevalence of diabetes did not differ 
among quartiles of blood heavy metal concentrations. Correlation analysis of 
heavy metals with HOMA-IR and HOMA-β did not indicate a significant 
relationship. The relationship of sum of heavy metal mixture with prevalent 
diabetes was also not significant.

Conclusion Lead, mercury, and cadmium have no significant relationship 
with diabetes in the Korean population. Below toxic level, these heavy 
metals may not have a direct effect on incidence of diabetes.

PE007 Epidemiology & genetics

Age is a major determinant for metabolic abnormalities in 
women with polycystic ovary syndrome

Unjin Shim3*, Hyejin Lee1, Jee-Young Oh1, Young Sun Hong1, 
Hyewon Chung2, Yeon-Ah Sung1

Department of Internal Medicine, Ewha Womans University, School of Medicine1,
Obstetrics and Gynecology, Ewha Womans University, School of Medicine2, 
Department of Internal medicine, Seoul Seonam Hospital, Ewha Womans 

University Medical Center3

Objective Polycystic ovary syndrome (PCOS) is a heterogenous condition 
and phenotype varies widely depending on life stage. PCOS usually begins 
at adolescence with reproductive manifestations, proceeding to metabolic 
complications over time. In this study, we aimed to evaluate the effect of 
aging on hormonal and metabolic features in young women with PCOS.

Methods We recruited 494 women with PCOS (16~39 yrs) and 962 
regular cycling heatlhy women as control (16~39 yrs). Anthropometric 
measurements were obtained and metabolic and hormonal parameters were 
determined. Glucose tolerance status was assessed by 75 g OGTT. Women 
with PCOS and controls were divided into 3 groups by age; < 20, 20~29 and 
30~39 yrs old.

Results In the total PCOS group, age correlated positively with BMI (r = 
0.097, P < 0.05), waist (r = 0.140, P < 0.01), fasting glucose (r = 0.143, P < 
0.01) and post-load 2 hr glucose levels (r = 0.231, P < 0.001), but there was 
no significant correlation with total and free androgen levels. In total control 
group, age was negatively correlated with free testosterone levels (r = -0.139, 
P < 0.001) and positively correlated with waist (r = 0.071, P < 0.05). Based 
on age groups, the prevalence of IFG or IGT (9.8, 10.9, 17.2%, P for trend < 
0.05), DM (1.1, 2.7, 15.6%, P for trend < 0.05) and metabolic syndrome 
(16.3, 15.1, 45.3%, P for trend < 0.05) were significantly higher in age over 
30 years old compared to the other 2 groups in women with PCOS, but not 
in controls.

Conclusion Metabolic abnormalities worsen during reproductive life in 
women with PCOS and this may be attributable to the increase in obesity.

PE008 Epidemiology & genetics

Effects of high fat diet on phenotypes of liver-specific 
knock-out mice of Mitogen-Inducible Gene 6 (Mig-6)
Byung Kil Park3*, Jun Chul Lee2, Hee-Youn Kim1, Joong Won Lee3, 
Won Hoon Jeong1, Ki Young Kim1, Bon Jeong Ku2, Sang Dal Rhee1

Research Center for Drug Discovery Technology, Division of Drug Discovery 
Research, Korea Research Institute of Chemical Technology, Daejeon, Korea1, 

Department of Internal Medicine, Chungnam National University School of 
Medicine, Daejeon, Korea2, Department of Drug Development and Discovery, 

Graduate School of New Drug Development and Discovery, Chungnam National 
University, Daejeon, Korea3

Objective Mitogen inducible gene 6 (Mig-6) is a nonkinase adaptor protein, 
which is an immediate-early feedback inhibitor of EGFR signaling pathway. 
Therefore, deletion of Mig-6 gene leads to activation of EGFR signaling 
pathway. It was reported that liver-specific deletion of the gene resulted in 
hepatomegaly and increased plasma concentration of cholesterol with 
decreased bile acid excretion, indicating important roles of the gene in the 
metabolic syndrome. In this study, it was evaluated the effect of high fat diet 
on the phenotypes of liver specific K.O. mice of the Mig-6 gene. 

Methods The high fat diet (40% of total weight) had been supplemented to 
the wild (Mig-6f/f) and the K.O. (Albcre/+Mig-6f/f, Mig-6d/d) mice for 20 weeks 
from 5-week-of-age. The body weight change, the glucose tolerance, the 
insulin resistance, the concentrations of some plasma biochemical 
parameters and the weights of organs were measured and compared to 
animals fed with normal chow

Results The Mig-6d/d mice were revealed lower body weight than the 
Mig-6f/f mice with reduced fat weight. The fasting plasma cholesterol and 
glucose concentration were higher in the K.O. mice than the wild mice, but 
the K.O. mice had the improved glucose tolerance and insulin resistance. 
The high fat diet showed same effects on Mig-6f/f and Mig-6d/d mice but 
more significant in male than in female.

Conclusion These results suggest that the liver specific knock out of Mig-6 
can sufficiently affect the metabolic phenotypes of the animals and Mig-6 
should have important roles in controlling both fasting plasma glucose 
concentration and insulin resistance.
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PE009 Epidemiology & genetics

Variants of the adiponectin gene and diabetic microvascular 
complications in patients with type 2 diabetes

Eun Yeong Choe1*, Hye Jin Wang2, Obin Kwon1, Kwang Joon Kim1, 
Byung-Wan Lee1, Chul Woo Ahn1, Bong Soo Cha1, 

Hyun Chul Lee1, Eun Seok Kang1

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
Yonsei University College of Medicine, Seoul, Korea1, Brain Korea 21 Project for 
Medical Science, Yonsei University College of Medicine, Seoul, Korea2, Institute 

of Endocrine Research, Yonsei University College of Medicine, Seoul, Korea3

Objective The aim of this study was to examine the association between 
common polymorphisms of the adiponectin gene (ADIPOQ) and microvascular 
complications in patients with type 2 diabetes mellitus (T2DM).

Methods Rs2241766 and rs1501299 of ADIPOQ were genotyped in 708 
patients with T2DM. Fundus photography, nerve conducting velocity, and 
urine analysis were performed to check for the presence of microvascular 
complications including diabetic nephropathy, retinopathy and neuropathy.

Results The prevalence of diabetic nephropathy tended to be different 
according to rs2241766 genotype (P = 0.057) and the GG genotype of 
rs2241766 was associated with diabetic nephropathy [urine albumin/creatinine
ratio (UACR) greater than 30 mg/g] after adjusting for age, sex, body mass 
index, duration of diabetes, HDL-cholesterol, smoking status, and blood 
pressure (odds ratio = 1.98; 95% confidence interval = 1.01-3.87). Also, the G 
allele of rs2241766 demonstrated a trend to be associated with an increase in 
UACR (P = 0.087). Rs2241766 genotype was not associated with diabetic 
retinopathy (P = 0.955) and neuropathy (P = 0.104) or any diabetic microvascular 
complications (P = 0.104). There was no significant association between the 
rs1501299 genotype of ADIPOQ and the prevalence of diabetic retinopathy 
and neuropathy or any diabetic microvascular complications even after 
adjustment.

Conclusion These data suggest that the GG genotype at rs2241766 is 
independently associated with risk for diabetic nephropathy defined as 
UACR greater than 30 mg/day in patients with T2DM.

PE010 Epidemiology & genetics

Association of extraverted personality and abnormal 
glucose regulation in young women

Jee-Young Oh1*, Yeon-Ah Sung1, Hye Jin Lee1, Young Sun Hong1, 
Unjin Shim2, Han-Na Kim3, Hyung-Lae Kim3

Department of Internal Medicien, Ewha Womans University School of Medicine1, 
Seoul Seonam Hospital, Ewha Womans University Medical Center2, 

Department of Biochemistry, Ewha Womans University School of Medicine3

Objective Depression and psychological distress are known to be 
associated with diabetes development as well as the disease progression 
including glycemic control and chronic complication. However, the 
relationship of personality trait and diabetes is not studied yet. 

We examined whether the personality trait and the presence of abnormal 
glucose regulation (AGR, diabetes and pre-diabetes) is associated in young 
women.

Methods Personality trait was assessed by self-reported questionnaire using 
Five-Factor Model (Extraversion, Neuroticism, Agreeableness, Conscientiousness,
and Openness) consisting of five-point scale ranging from ‘strongly
disagreeable’ to ‘strongly agreeable’. 

A total of 1,702 young women aged 16 to 39 years without previously 
diagnosed diabetes were participated voluntarily. Glucose tolerance status 
was assessed by standard 75-g oral glucose tolerance test.

Results One-hundred sixteen women were newly diagnosed with AGR 
(6.8%). Among 5 factors, only ‘Extraversion’ trait was significantly associated 
with AGR. Multiple linear regression analysis showed the significant negative 
association with 2 hr post-load glucose after adjustment for age, BMI, 
systolic blood pressure, triglycerides, HDL cholesterol, and family history of 
diabetes (b = -0.17, P = 0.0065). Multiple logistic regression showed that the 
‘Extraversion’ trait was significantly associated with the presence of AGR 
after adjustment for the same covariates (OR 0.98, 95% CI 0.96-0.99, P = 
0.038). The frequency of AGR was significantly increased according to the 
decrease of ’Extraversion’ trait score (P for trend with exact test = 0.047). 

Conclusion In conclusion, extraverted personality might be associated with 
decreased prevalence of AGR in young women.

PE011 Epidemiology & genetics

Transcription factor 7-like 2 (TCF7L2) gene polymorphism 
and diabetic complications

Hyung Jin Choi*, Woo Ri Park, Hyun Jeong Jeon, Tae Keun Oh
Chungbuk National University Hospital

Objective TCF7L2 polymorphisms have been consistently associated with 
susceptibility of type 2 diabetes mellitus. Furthermore, several studies have 
reported that TCF7L2 polymorphisms are associated with diabetic complications
such as retinopathy, nephropathy, neuropathy and coronary artery disease. 
This study aimed to explore the effect of TCF7L2 polymorphism on diabetic 
complications and diabetes related factors in Korean diabetic subjects.

Methods We genotyped TCF7L2 variant rs7903146 in 810 Korean diabetic 
subjects. The effect of the TCF7L2 variant on diabetic complication and 
diabetes related factors was investigated.

Results The TCF7L2 variant was rare among 810 Korean diabetic subjects; 
63 (7.8%) subjects harboring CT genotype and 2 (0.2%) subjects harboring 
TT genotype. Prevalence of diabetic complications was not significantly 
different between subjects without the TCF7L2 variant T (CC genotype) and 
subjects with the TCF7L2 variant T (CT genotype or TT genotype); 9.4% vs. 
13.8%, 12.5% vs. 13.8%, 37.8% vs. 33.9%, 9.8% vs. 9.2% and 37.9% vs. 38.5%; 
stroke, coronary artery disease, retinopathy, nephropathy and neuropathy, 
respectively. The proportion of patients on anti-hypertensive medication and 
anti-dyslipidemic medication was not significantly different between these 
two groups. There was no significant difference in height, weight, BMI, 
diabetes duration, onset of diabetes, HbA1c, fasting blood glucose, serum 
C-peptide, serum insulin, serum Cr, serum total cholesterol, serum 
triglyceride, serum HDL cholesterol, serum LDL cholesterol, serum SGOT 
and serum SGPT. Interestingly, the frequency of the TCF7L2 variant in 
Korean diabetic subjects was considerably lower than that of Caucasians 
diabetic subjects (minor allele frequency 4.1% vs. 37~44%).

Conclusion These results suggest that the TCF7L2 variant rs7903146 does 
not confer the risk of developing diabetic complications in Korean diabetic 
subjects. This lack of association may be attributed to the low frequency of 
the TCF7L2 variant found among Korean subjects in contrast to the high 
frequency found among Caucasians.

PE012 Epidemiology & genetics

Diabetes, hypertension, and colorectal adenoma
Young Ha Kim1*, Chang Ho Cho2, Dong Hyun Kim3, 

Sung Hi Kim4, Jung Eun Lee1

Department of Food and Nutrition, Sookmyung Women's University1, 
Department of Pathology, Daegu Catholic University Hospital2, 

Department of Social and PreventiveMedicine, Hallym University College of 
Medicine3, Department of Family Medicine, Daegu Catholic University Hospital4

Objective Diabetes and hypertension have been suggested to increase 
colorectal neoplasia. We examined the association between history or 
presence of diabetes and hypertension and the prevalence of colorectal 
adenoma in Korean adults.

Methods Study participants were Korean men and women aged 39-73 who 
underwent colonoscopy at the health examination center at Daegu Catholic 
University Medical Center. A total of 689 participants (263 men and 426 
women) were included and classified into the colorectal adenoma group (n 
= 201) or the control group without adenoma (n = 488). We analyzed the 
associations of systolic blood pressure (SBP), diastolic blood pressure 
(DBP), history or presence of hypertension, fasting blood sugar (FBS), 
history or presence of diabetes in relation to the prevalence of colorectal 
adenoma. We calculated odds ratios (ORs) and 95% confidence intervals 
(CIs) using the multivariate logistic regression model. 

Results We found that participants with adenoma tended to have higher 
DBP levels compared to those without adenoma; OR (95% CI) was 1.56 
(0.94-2.61, P for trend = 0.03) in the age-sex adjusted model. In the 
multivariate analysis where we adjusted for age, sex, smoking status, pack 
years of smoking, alcohol intake and BMI; OR (95% CI) was 1.50 (0.88-2.56, 
P for trend = 0.05). However, we did not observe statistically significant 
associations or trends for history or presence of diabetes, history of 
hypertension or fasting blood sugar levels.

Conclusion There was suggestion that DBP levels were associated with 
high prevalence of colorectal adenoma.
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PE013 Epidemiology & genetics

The effects of meal calorie variation on metabolic 
syndrome, hypertension, and diabetes mellitus

Bumjo Oh*, Min Seon Park
Seoul National University Hospital

Objective There are few studies about association between meal calorie 
variation and metabolic syndrome, hypertension, diabetes mellitus in 
healthy populations. This study was done to assess the association of meal 
calorie variation and metabolic syndrome, hypertension, diabetes mellitus.

Methods A total of 4,512 subjects were selected. The diagnosis of 
metabolic syndrome was made according to the criteria of NCEP-ATP III 
established in 2001 with Asia-Pacific waist circumference.

 We defined meal calorie variation as the standard deviation of four meal’s
calorie (breakfast, lunch, dinner, snacks). To examine the association 
between the metabolic syndrome components and meal calorie variation, 
we used the method of multiple linear regression analysis. To examine the 
association between the metabolic syndrome, hypertension, diabetes 
mellitus and meal calorie variation, we used the method of multiple logistic 
regression analysis. 

Results The prevalence of the metabolic syndrome, hypertension, and 
diabetes mellitus in our subjects was 30.6%, 26.5%, 8.7%. Increased meal 
calorie variation was not associated with the components of metabolic 
syndrome. The only significant finding was that HDL-cholesterol was 
associated negatively with increased meal calorie variation in men. (β = 
-4.73, P value = 0.003) Unfortunately, meal calorie variation was not 
associated with the prevalence of metabolic syndrome, hypertension, 
diabetes mellitus. 

Conclusion After statistical adjustment for age, body mass index, smoking, 
total calorie intake, physical activity, regular exercise, total alcohol intake, 
total carbohydrate, fat, protein intake, monthly income,  the meal calorie 
variation was not associated with the metabolic syndrome, hypertension, 
diabetes mellitus. 

PE014 Epidemiology & genetics

A study on the identification of single nucleotide 
polymorphisms related to type 2 diabetes throuh 

Genom-Wide Association Studies (GWAS)
Han Sook Kim1*, Bon Jeong Ku2, Young Jin Chung1

Department of Food & Nutrition, Chungnam National University1, 
Department of Internal Medicine, 

Chungnam National University School of Medicine2

Objective This study aimed to excavate dielectric materials related to Type 
2 Diabetes in Korea people through GWAS. 

Methods This study used health examination and questionnaire data from a 
total of 5,657 individuals: 4,914 healthy individuals and 743 patients with 
Type 2 Diabetes. It also conducted a linkage analysis using genotype 
information according to GWAS-study.  

Results SNPs from a total of sixteen genes related to the occurrence of 
diabetes were found. Of which, 8 SNPs such as SNP(SNP_A-1923579, 
SNP_A-2269207, SNP_A-2192706, SNP_A-4276472, SNP_A-2203798, 
SNP_A-2105831, SNP_A-1795635, and SNP_A-1874661) increased the growth 
risk of type 2 diabetes, whereas the remaining 8 SNPs such as 
SNP(SNP_A-2018557, SNP_A-4251277, SNP_A-2288944, SNP_A-1895643, 
SNP_A-2093582, SNP_A-2264360, SNP_A-4269412, and SNP_A-2090981 
suppressed the growth risk of type 2 diabetes. The more the number of risk 
allele, the higher the growth risk of diabetes. 

Conclusion From this research, SNPs from a total of sixteen genes affecting 
the occurrence of diabetes could be found. 

PE015 Epidemiology & genetics

Elevated serum arylhydrocarbon receptor mediated 
transcriptional activity in patients with type 2 diabetes 

mellitus
Eun Roh1*, Soo Heon Kwak1, Hye Seung Jung1, Young Min Cho1, 

Youngmi Kim Pak2, SeongYeon Kim1, Kyong Soo Park1, Hong Kyu Lee3

Department of Internal Medicine, Seoul National University College of 
Medicine, Seoul, Korea1, Department of Physiology, College of Medicine, Kyung 
Hee University, Seoul, Korea2, Department of Internal Medicine, Eulji University 

College of Medicine, Seoul, Korea3

Objective Persistent organic pollutants (POPs) are stable lipophilic chemicals
which include dioxin and dioxin-like substances. Serum concentrations of 
POPs were found to be positively associated with insulin resistance and 
metabolic syndrome in several epidemiologic studies. Dioxin-like substances
bind to aryl hydrocarbon receptor (AhR), leading to the transcriptional 
activation of multiple genes. We aimed to investigate the association 
between serum concentrations of dioxin-like substances and type 2 diabetes 
mellitus (T2DM) and its related metabolic phenotypes.   

Methods We collected sera from 83 patients with T2DM, 130 subjects with 
impaired glucose tolerance (IGT) and 83 normal glucose tolerant (NGT) 
subjects. Cell-based AhR ligand assay was developed to determine the 
AhR-mediated transcriptional (AHRT) activities which reflect the concentrations
of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). The AHRT activities (TCDD 
equivalent or TCDDeq) were measured in our study subjects. 

Results There were significant difference of serum TCDDeq among NGT, 
IGT, and T2DM groups and the T2DM group had the highest TCDDeq levels 
(median [interquartile range] 53.3 [46.1-63.7] pM in NGT vs. 60.2 [45.8-75.1] 
pM in IGT vs. 68.1 [53.1-81.5] pM in T2DM, P = 0.003). In the NGT or IGT 
groups, serum TCDDeq level showed significant positive correlation with 
fasting glucose, fasting insulin, and HOMA-IR and a significant negative 
correlation with adiponectin concentration. Multivariate logistic regression 
analysis revealed that serum TCDDeq is an independent risk factor of T2DM 
after adjusting for age, sex, and body mass index. 

Conclusion In conclusion, serum TCDDeq level was significantly higher in 
the T2DM group and was significantly associated with metabolic parameters 
of fasting glucose, fasting insulin, and adiponectin. These results suggest 
that serum POPs may play an important role in the pathogenesis of T2DM. 

PE016 Epidemiology & genetics

The relationship between insulin therapy and cancer 
incidence in patients with diabetes : 

follow up study in Korea
Min Suk Lee1*, Soo Jin Lee2, So-Yeon An1, Hae Jin Kim1, Ki Hong Chun2,

 Tae Ho Kim3, Dae Jung Kim1, Seung Jin Han1, Young Seol Kim4, 
Jeong Taek Woo4, Kyu Jeung Ahn4, Yongsoo Park5, 

Moonsuk Nam6, Sei Hyun Baik7, Kwan-Woo Lee1

Department of Endocrinology and Metabolism, Ajou University School of Medicine, 
Korea1, Department of Preventive Medicine and Public Health, Ajou University School of 

Medicine, Korea2, Department of Internal Medicine, Kwandong University College of 
Medicine, Korea3, Department of Endocrinology and Metabolism, Kyung Hee University 

School of Medicine, Korea4, Department of Internal Medicine, Hanyang University 
College of Medicine, Korea5, Department of Internal Medicine, Inha University College 

of Medicine, Korea6, Department of Internal Medicine, Korea University College of 
Medicine, Korea7

Objective The vast body of epidemiological literature has suggested the risk of cancer in people with 
diabetes. As several mechanisms of cancer incidence, such as insulin resistance, hyperinsulinemia, 
increased insulin-like growth factor have been proposed, there have been growing concerns about the 
long-term effect of insulin on the risk of several types of cancer.

The aim of this study was to investigate the relationship between insulin therapy and cancer 
incidence in patients with diabetes in Korea.

Methods We analyzed the database of 4,537 DM patients who registered in the Korean National 
diabetes Program (KNDP) from April 1st, 2006 to March 31st, 2011. We included those who had been 
diagnosed with any type of cancer since one year after the cohort registration. Overall, 3,445 patients 
were included in the analysis. We classified insulin users according to the types of insulin used. Data 
were analyzed by Cox's proportional hazard models adjusting for, but not limited to, demographic factors,
insulin use, and metformin use. Cumulative cancer incidence was calculated by Kaplan-Meier method.

Results All insulin users had longer diabetes duration, worse glucose control, were less obese, and 
involved to microvascular diabetic complications more. We observed 142 incident cancers (4.1 %, 12.2 
per 1000 person years). The most frequent site of cancer in the diabetic cohort was the prostate, 
followed by colon in men and the thyroid, followed by liver in women. There was no difference in the 
total number of cancer incidence between any types of insulin users and non-insulin users.

Any type of insulin use was not associated with cancer incidence after adjusting for sex, age, 
metformin use, diabetes duration, glucose control, and body mass index (BMI).

Conclusion The association between insulin therapy and cancer incidence was not observed in the 
Korean diabetes patient cohort. Longer-term large studies are needed.
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PE017 Epidemiology & genetics

Effect of insulin resistance and body mass index on the risk 
of diabetes incidence: 

The Chungju metabolic disease cohort (CMC) study 
Sun-Young Lim1*, Jin-Hee Lee1, Hee-Seung Ha2, Hyuk-Sang Kwon3, 
Yong-Moon Park2, Won-Chul Lee2, Moo-Il Kang3, Hyun-Woo Yim2, 

Ho-Young Son3, Kun-Ho Yoon3

The Catholic Institute of Ubiquitous Health Care1, 
Department of Preventive medicine, College of Medicine, The Catholic 

University of Korea2, Department of Endocrinology and Metabolism, College of 
Medicine, The Catholic University of Korea3

Objective To investigate associations between combinations of insulin 
resistance (IR) and body mass index (BMI) categories and the risk of 
diabetes mellitus in a rural population of Korea.

Methods This CMC study is an ongoing community-based prospective 
cohort study. A total of 4,948 subjects age 40 and older, free of T2DM, and 
had complete data at baseline were included in the present study. According 
to IR/BMI status, they were classified as normal weight (BMI < 23 kg/m2) 
without IR (homeostasis model assessment-IR in the highest quartile, n = 
1,578), normal weight with IR (n = 215), overweight (BMI 23– < 25 kg/m2) 
without IR (n = 959), overweight with IR (n = 267), obese (BMI ≥ 25 kg/m2) 
without IR (n = 1,173), and obese with IR (n = 756). We investigated the 
associations between BMI/IR categories at baseline and diabetes incidence.

Results Four hundred and ninety-six incident cases of diabetes for average 
of 4.5 years were identified. Multiple logistic regression analysis showed that 
increased risks for diabetes incidence were observed in the normal weight 
with IR (odds ratio [95% confidence intervals], 1.88 [1.14-3.07]), overweight 
without IR (1.71 [1.25-2.32]), overweight with IR (2.41 [1.58-3.69]), obese 
without IR (1.59 [1.17-2.16]), and obese with IR (4.17 [3.10-6.61]) groups 
compared with the normal weight without IR group.

Conclusion Subjects with combined effect of IR and BMI were at increased 
risk for diabetes and each factor independently predicted increased diabetes 
risk. To decrease risk of diabetes, it is necessary that identification of 
subjects with overweight, obese and/or IR, and an appropriate intervention 
for each group in the community.

PE018 Epidemiology & genetics

A case of MODY5 without genitourinary abnormalities: The 
P159L-HNF-1β mutation

Eun Ky Kim1*, Soo Heon Kwak1, Hae Il Cheong2, Jung Hun Ohn1, 
Eun Roh1, Hye Seung Jung1, Young Min Cho1, 

Young Joo Park1, Kyong Soo Park1

Department of Internal Medicine, Seoul National University College of 
Medicine, Seoul, Korea1, Department of Pediatrics, Seoul National University 

Children’s Hospital, Seoul, Korea2

Contents Mutations in the hepatocyte nuclear factor-1β (HNF-1β) gene 
cause maturity-onset diabetes of the young type 5 (MODY5), usually with 
other various phenotypes as renal abnormalities, genital malformation. We 
report a case of HNF-1β mutation which presents only as insulin-dependent 
diabetes mellitus. The patient is 27-year-old woman who was diagnosed as 
diabetes mellitus by routine examination at the age of 14 years. Her father 
and grandmother were affected by diabetes, and she had one brother with 
normoglycemia. Blood tests and the ultrasonography revealed she had not 
any problems in kidney and genitalia. Insulin therapy had to be maintained 
for glycemic control, but autoantibodies for pancreatic β cell were not 
detected. The HNF-1β gene was screened by direct sequencing, resulting in 
the detection of a point mutation. We found a heterozygous P159L (CCT to 
CTT at the codon 159 in exon 2) mutation in the patient and her father, not 
in her mother and the brother. Now we are on functional study of this 
HNF-1β gene mutation.

PE019 Epidemiology & genetics

Withdrawn

PE020 Epidemiology & genetics

The association of serum vitamin D level and metabolic 
syndrome in Korean men

Chang-Hae Park*

Department of Family Medicine, Eulji University of Hospital, Daejeon, Korea
Objective Vitamin D status, as indicated by 25-hydroxyvitamin D [25-(OH)D],

is inversely associated with glucose homeostasis, lipid profiles, and blood 
pressure. Evidence on the association of vitamin D with metabolic syndrome 
(MS), however, is very limited. Therefore we investigated the relationship of 
serum 25-(OH)D levels and MS in Korean men.

Methods This study was a cross sectional study including 2,582 Korean 
adults who visited a health promotion center in a university hospital from 
January 2010 to May 2011. MS was defined according to the AHA/NHLBI 
criteria and the Korean Society for the Study of Obesity. MS and its 
individual components were assessed as well as serum 25-(OH)D levels with 
multiple logistic regression analysis.

Results The overall prevalence of the MS in participants of this study was 
17.2%. Compared with the highest quantile serum 25-(OH)D level group 
(21.6-58.3 ng/mL), the odds ratio for MS in the lowest level group (4.0-12.3 
ng/mL) was 1.55 (95% CI = 1.07-2.25), in the lower level group (12.4-16.7 
ng/mL) was 1.21 (95% CI = 0.85-1.74), and in the intermediate level group 
(16.8-21.5 ng/mL) was 0.90 (95% CI = 0.62-1.29). Among the components of 
metabolic syndrome, the odds ratios for abdominal obesity, impaired fasting 
glucose, elevated blood pressure, low HDL cholesterol level, and high 
triglyceride level in the lowest serum 25-(OH)D level group were 0.98 
(0.59-1.62), 0.89 (0.97-0.70), 0.84 (0.65-1.10), 0.90 (0.65-1.23), and 1.76 
(1.33-2.28), respectively.

Conclusion We found that a low serum 25-(OH)D level is significantly 
associated with a high risk of MS and some metabolic components, 
especially the high triglyceride level in Korean men.
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PE021 Epidemiology & genetics

The prevalence of diabetes mellitus in Korean women aged 
30 59 years have decreased for recent 10 years: Results 

from the Korean national health and nutrition examination 
surveys, 1998-2010

Eun Ky Kim1*, Bo Kyung Koo1, Sang Wan Kim1, Ka Hee Yi1, 
Kyong Soo Park1, Min Kyong Moon1

Department of Internal Medicine, Seoul National University College of 
Medicine, Seoul, Korea1, Department of Internal Medicine, Boramae Medical 

Center, Seoul, Korea2

Objective During the recent 30 years, the prevalence of diabetes in South 
Korea has increased about 3 folds: It reached about 9~10% in Korean adults 
aged ≥ 30 years. However, it has maintained stable in 2000’s although 
Korean population is aging. We investigated the change of prevalence of 
diabetes according to age-group in recent 10 years.

Methods We analyzed with Korean National Health and Nutrition 
Examination Surveys from 1998 through 2010. The surveys were conducted 
with stratified, multistage, probability-sampling designs and weighting 
adjustments to represent the entire Korean population. Age-adjustment was 
done with the Korean population 30 years or older in 2010 as a standard 
population. Definition of metabolic abnormalities was based on the revised 
National Cholesterol Education Program criteria.

Results The age-adjusted prevalence of diabetes mellitus did not change 
among entire study population with age 30 years or more: 12.6 (standard 
error, 0.7)% in men and 10.2 (0.6)% in women in 1998 and 11.8 (0.7) % in 
men and 9.1 (0.6)% in women in 2010. However, it showed a decreasing 
tendency in women aged 30~59 for about 10 years (figure 1) and time series 
analysis confirmed the statistical significance of the change: about 40% 
reduction from 1998 to 2010 (95% confidential interval, 17~57%, P = 0.001). 
The prevalence of each metabolic abnormality such as abdominal obesity, 
low HDL cholesterolemia and hypertension as well as that of metabolic 
syndrome in women aged 30-59 have also decreased significantly during 
that period. 

Conclusion Although the prevalence of diabetes in the Korean adult aged 
30 years or more did not changed significantly, that of women aged 30~59 
years decreased significantly for recent 10 years along with decreasing 
prevalence of other metabolic abnormalities.

PE022 Clinical diabetes & therapeutics

A case of recurrent insulin autoimmune syndrome by 
alpha-lipoic acid in Type 2 diabetes

Gui Hwa Jeong*, Sung Rae Cho, Sang Min Lee
Changwon Fatima Hospital

Contents Insulin autoimmune syndrome (IAS) is characterized by spontaneous
hypoglycemia caused by autoantibodies to insulin in individuals without 
exogenous insulin administration. Drugs containing sulfhydryl groups are 
known to play an important role in pathogenesis of IAS. A 67-year-old 
woman with a 5 year diabetes history visited in outpatient department 
because of paresthesia of both feet by diabetic peripheral polyneuropathy. 
She was prescribed alpha-lipoic acid (ALA). 2 weeks later, she complained 
hypoglycemic symptoms in late postprandial period. A high level of insulin 
and high titers of insulin autoantibodies were detected. ALA contains two 
sulfur atoms. Her HLA genotype contained DRB1*0406 allele, which confers 
a high level of susceptibility to IAS. She was recovered by prednisolone 
treatment. After this episode, she experienced hypoglycemic events twice 
more after taking ALA for diabetic neuropathy in other hospitals. As ALA is 
used widely for treating diabetic peripheral polyneuropathy, physician 
should consider the possibility of IAS due to ALA in diabetic patients 
suffering from spontaneous hypoglycemia without previous insulin use.

 

PE023 Clinical diabetes & therapeutics

A case of fulminant type 1 diabetes with Graves’ disease
Jae Moon Kim*, Kyung Ae Lee, Sunhee Kim, Heung Yong Jin, 

Hong Sun Baek, Tae Sun Park
Division of Endocrinology and Metabolism, Department of Internal Medicine, 

Research Institute of ClinicalMedicine of Chonbuk National University-Chonbuk 
National University Hospital, Jeonju, Korea

Contents We describe herein an unusual case of simultaneous presentation 
of a fulminant type 1 diabetes and a Graves’ disease. A 67-year old male was 
admitted to the hospital with nausea, vomiting, and abdominal discomfort. 
He had a palpitation, hand tremor and mild weight loss during last month 
and his conditions aggravated acutely with nausea and vomiting, prior 3 
days before admission.

Laboratory findings included: glucosuria(+++), ketonuria(+++), serum 
glucose 677 mg/dL, HbA1c 6.5%, insulin 0.614 uU/mL, c-peptide 0.223 
ng/mL, amylase 100 IU/L, lipase 259 U/L, GAD antibody 0.74 [0-0.9] U/mL, 
IA-2 antibody < 0.4 [0-0.4] U/mL, insulin antibody 5.4 [0-7]%, free T4 3.33 
[0.93-1.7] ng/dL, TSH 0.007[0.27-4.2] uIU/mL, TSH receptor antibody 4.83 
[~1.75] IU/L. An abdominal CT scan was showed normal pancreas, and a 
Tc-99m pertechnetate thyroid scan revealed homogeneously increased 
activity in the thyroid gland (20 minute Tc-pertechnetate uptake = 52.5).

The clinical characteristics of the patient were remarkably abrupt onset 
diabetes, very short duration of diabetic symptoms, acidosis at the time of 
diagnosis, negative findings for islet-related autoantibodies and no c-peptide 
secretion. His diagnosis was compatible with fulminant type 1 diabetes. 
And, thyroid function test with autoantibody and thyroid scan results were 
suggestive Graves’ hyperthyroidism.

We often observed classic type 1A diabetes associated with autoimmune 
thyroid disease. This case was unique in that fulminant type 1 diabetes 
developed simultaneously with Graves’ hyperthyroidism

PE024 Clinical diabetes & therapeutics

The favorable effects of Kimchi on metabolic parameters 
in patients with prediabetes

So-Yeon An1*, Min Suk Lee1, Yong Jun Choi1, Tae Ho Kim2, Hye-Kyoung Lee3, 
Won Sun Hwang3, Sun Jung Choe3, Mi Hyang Kim3, Seung Jin Han1, 

Hae Jin Kim1, Dae Jung Kim1, Kwan-Woo Lee1, Kwan-Woo Lee1

Department of Endocrinology and Metabolism, Ajou University School of 
Medicine, Korea1, Division of Endocrinology, Department of Internal Medicine, 

Kwandong University, College of Medicine, Korea2, Department of Food 
Services and Clinical Nutrition, Ajou University School of Medicine, Korea3

Objective Kimchi is a traditional Korean food. Kimchi, especially in its 
fermented form, is found to reduce body weight and improve metabolic 
parameters in overweight and obese patients. However, research about the 
effects of Kimchi in patients who show abnormality in glucose metabolism is 
lacking. The aim of this study is to investigate the beneficial effects of 
Kimchi on glucose metabolism in patients with prediabetes.

Methods Nineteen patients, diagnosed with prediabetes according to the 
criteria of the American Diabetes Association (100 ≤ fasting glucose < 126 
mg/dL or 140 ≤ 2-hour post-load glucose < 200 mg/dL), were enrolled. 
They were randomly assigned to an 8-week diet phase. During the diet 
phase, the subjects consumed either fresh or fermented Kimchi which were 
created from the same standardized recipe and ingredients. The Kimchi 
differed in terms of fermentation. One-day-old and 10-day-old Kimchi were 
defined a ”fresh” and “fermented”, respectively. A percentage of patients who 
showed an improved glucose metabolic status were analyzed.

Results In the fresh Kimchi group, 2 of 8 (25%) showed improved glucose 
metabolism status. Of the two patients with impaired fasting glucose (IFG) 
and impaired glucose tolerance (IGT), one of them showed improved IFG 
and the other showed improved IGT after ingestion of fresh Kimchi for 8 
weeks. In the fermented Kimchi group, 7 of 11 (63.6%) represented 
improved glucose metabolism status. Among the 7 patients who showed 
improvement, 5 patients with IFG and/or IGT showed normal glucose 
tolerance (NGT) after ingestion of fermented Kimchi for 8 weeks.

Conclusion After ingestion of fresh or fermented Kimchi for 8 weeks in 
prediabetes patients, 25% and 63.6% showed improved glucose metabolism 
status, respectively.
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PE025 Clinical diabetes & therapeutics

Recipient age predicts improved glucose homeostasis in 
new-onset diabetes after liver transplantation

Sunhee Kim*, Jae Moon Kim, Kyung Ae Lee, Hong Sun Baek, 
Tae Sun Park, Heung Yong Jin

Division of Endocrinology and Metabolism, Department of Internal Medicine, Chonbuk 
National University Medical School, Research Institute of Clinical Medicine of Chonbuk 

National University-Chonbuk National University Hospital, Jeonju, Korea
Objective New-onset diabetes mellitus after transplantation (NODAT) is a major predisposing factor for 

cardiovascular disease and its complications. Identifying patients at high risk of NODAT will help researchers design 
clinical prevention trials. Most of studies have been from Western countries.  So we studied to determine pretransplant 
risk factors associated with NODAT in Korean populations who were not diabetic prior to transplantation, and to 
compare this cohort with improved NOADT patients.

Methods From August 2005 to January 2011, a total of 51 LTs were performed in adults at the Chonbuk National 
University hosipital, Korea. Patient demographic information and important medical history before and after LT were 
investigated, including age, sex, race, body mass index (BMI), hypertension, etiology of liver disease, Model for 
End-stage Liver Disease (MELD) score, dyslipidemia, HgA1c, preoperative fasting glucose, the type of 
immunosuppressive agents, the type of anti-diabetic agents that were used NOADT groups, and donor type. 
Continuous variables were described using mean, standard deviation, and quantitative descriptive variables were 
analyzed by an independent sample Student’s t-test or the Mann-Whitney test. Logistic regressions were used to 
determine the relation between independent variables and the development of NODAT.

Results After 51 LT cases, 4 (7.8%) recipients were normal glucose, 20 (39.2%) recipients were NOADT, 13 (25.5%) 
recipients were sustained prediabetes, and 9 (17.6%) recipients were pre-LT diabetes. On multivariate analysis, the 
mean level of pre-LT FBG level was significantly higher in the sustained NOADT group versus the normal group (148.3 
± 29.6mg/dL vs. 83.0 ± 6.6 mg/dL; P = 0.009). Potential risk factors- recipient age, pre-LT HTN, pre-LT dyslipidemia, 
body weight, MELD score, the type of donor (living vs. decessed) were not different significantly.

Among NOADT group, 13 (61.9%) recipients showed improved pattern of glucose level after liver transplantation, so 
they could stop anti-diabetic agents. Among prediabetes group, 9 (69.2%) recipients decreased fasting blood glucose 
(FBG) level  (mean: 47.6 ± 24.6 mg/dL, 4-76 mg/dL) after LT. Among pre-LT diabetes group, 2 (22.2%) recipients also 
showed improved pattern of blood glucose level, so they could stop anti-diabetic agents. Lower recipient age was 
related with improved NOADT group compared with sustained NOADT group (46.4 ± 9.2 & 55.0 ± 6.5, P = 0.040).

Conclusion In summary, NOADT develops in 39.2%, and additional 25.5% of patients develop impaired fasting 
glucose or impaired glucose tolerance. Pretransplant risk factor for development of NOADT in Asian peoples include 
higher pre-LT fasting blood glucose level. Among impaired glucose homeostasis groups, 25 (59.5%) recipients showed 
improved pattern of glucose level after liver transplantation. Pretransplant predictive factor for improvement of 
impaired glucose homeostasis include pre-LT recipient age. Given the implication of abnormal glucose homeostasis on 
long-term allograft and patient survival in LT recipients, further studies to risk stratify patients and conduct preventive 
strategies are necessary in this field.

PE026 Clinical diabetes & therapeutics

Clinical usefulness of the measurement of serum 
fructosamine in the management of childhood diabetes
Dong Soo Kang*, Jiyun Park, Ji Won Koh, Youn Shim Shin, Jeesuk Yu

Department of Pediatrics, Dankook University Hospital, Cheonan, Korea
Objective HbA1c can usually be used as an indicator of glucose control 

and correlated with the development of long-term diabetic complications. 
But it usually reflects the mean glucose levels of 2~3 months and can be 
variable in the situation of hemoglobinopathy or the conditions of altered 
RBC lifespan. In contrast, serum fructosamine levels reflect the mean 
glucose levels of 2~3 weeks. This study was designed to see the clinical 
usefulness of the measurement of serum fructosamine in the management of 
childhood diabetes and the correlation between the HbA1c and 
fructosamine levels. 

Methods Clinical data were evaluated from the sixty Korean diabetic 
patients in the department of Pediatrics, Dankook University Hospital. 
Fructosamine and HbA1c levels were also reviewed on the basis of clinical 
information and analyzed using IBM SPSS Statistics version 20.

Results HbA1c levels showed strong association with the fructosamine 
levels (P < 0.001). Fructosamine levels better indicated the average glucose 
concentration over the previous 2~3 weeks than HbA1c levels. Fructosamine 
levels were useful for the evaluation of the recent therapeutic efficacy after 
the change of the therapeutic modality as well as for the estimation of the 
disease onset such as fulminant diabetes.

Conclusion The measurement of fructosamine levels is useful in the 
management of childhood diabetes especially, if there is some discrepancy 
between the clinical information and HbA1 levels. It is useful for the 
short-term evaluation about the recent glucose control after the change of 
the treatment modality of diabetes.

PE027 Clinical diabetes & therapeutics

Recovery of pancreatic beta cell function in type 2 diabetes 
by insulin pump therapy for six years

Soobong Choi1*, Hyun-Ju An1, Kyung-Jin Kim1, Yun-Hee Noh2

Department of Internal Medicine, Konkuk University School of Medicine1, 
Department of Biochemistry, Konkuk University School of Medicine2

Objective Type 2 diabetes is characterized with impaired beta cell function 
and reduced beta cell mass, which deteriorates over time. To see if beta cell 
function can be improved in type 2 diabetic patients through long-term 
continuous insulin infusion (CSII) therapy, we examined changes in serum 
C-peptide levels during six years of the treatment.

Methods We discontinued oral antidiabetic drugs (OADs) and applied CSII 
therapy to subjects with type 2 diabetes who had failed to control 
hyperglycemia with OADs and/or insulin injections (number, 754 with 58.6 
% of male; age, 58.9 ± 11.0 years; duration, 10.9 ± 7.6 years; HbA1c 9.0 ±
2.2 %). Blood samplings were performed yearly for 6 years at 12-h overnight 
fasting and 120 minutes after ingestion of a standard mixed meal (500 kcal; 
carbohydrate 52.9%, lipid 30.4%, protein 16.7%) with at least 9-h cessation of 
CSII.

Results During the 6 year-CSII treatment, the mean HbA1c significantly 
decreased from 9.0 ± 2.2 % to 6.99 ± 0.90 % (P < 0.001) and the mean serum 
C-peptide level at 120 minutes after meal ingestion (PC 2-h) significantly 
increased from 4.30 ± 2.47  to 5.70 ± 2.22 ng/mL (P < 0.001) after 6 years. 
The higher PC 2-h C-peptide levels were significantly associated with lower 
HbA1c, shorter disease duration, and higher BMI at baseline. A low BMI at 
baseline increased towards normal range and a high BMI  at baseline 
decreased towards normal range during the CSII therapy. 

Conclusion The resolution of glucotoxicity and maintenance of euglycemia 
through long-term CSII therapy may contribute to the restoration of β-cell 
function in terms of serum C-peptide level after meal in type 2 diabetic 
patients. For preservation of beta cell function and prevention of diabetic 
complications, the early initiation of CSII therapy is mandatory.

PE028 Clinical diabetes & therapeutics

Unsuccessful switch from insulin to sulfonylurea therapy in 
permanent neonatal diabetes mellitus due to an R201H 

mutation in the KCNJ11 gene: a case report
Jeong Won Heo*, Sang-Wook Kim, Eun-Hee Cho
School of Medicine, Kangwon National University

Contents Permanent neonatal diabetes mellitus (PNDM) is a rare disease 
characterized by hyperglycemia within the first three months of life. It is 
permanent and requires lifelong insulin treatment. Common causes of 
PNDM are activating mutations in the KCNJ11 gene, which encodes the 
Kir6.2 subunit of the KATP-sensitive channel in pancreatic β-cells. In the 
previous report, all 18 patients carrying an R201H mutation in the KCNJ11 
gene showed successful switches from insulin to sulfonylurea. Our patient 
was an 18-year-old male with an R201H mutation in the KCNJ11 gene and 
no DEND syndrome. At that time, he was on an insulin dose of 1.6 
U/kg/day. The latest HbA1c level was 15.3% and lifestyle modification was 
poor. The initial glibenclamide dose was 0.2 mg/kg/day and the dose was 
increased up to 2.2 mg/kg/day for 4 weeks. However, there was no rapid 
sulfonylurea response, even though decreased  insulin demand and 
increasing fasting C-peptide levels. Glibenclamide produced no side effects. 
There was a marked reduction in HbA1C from 15.3% to 10.8 % and the 
demand for insulin decreased from 1.6 U/kg/day to 0.91 U/kg/day. Fasting 
C-peptide levels increased to 0.73 ng/mL after treatment with glibenclamide 
at a maximal dose. We stopped glibenclamide therapy because there was no 
insulin independence after treatment with the maximal dose of 
glibenclamide for 4 weeks and because of concerns over future side effects 
of glibenclamide. The patient was switched back to multiple insulin therapy 
(insulin glargine at bedtime and insulin lispro three times a day).

Here, we report an unsuccessful switch in an 18-year-old patient carrying 
the common R201H mutation in the KCNJ11 gene.
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PE029 Clinical diabetes & therapeutics

A case of severe hypernatremic myopathy by primary 
hypodipsia, hyperglycemic hypertonic state in a 17-year old 

patient with mental retardation
Chan Sung Park1*, Won Beom Kim2, Young IL Kim1, IL Sung Nam-Goong1, 

Hyun seong Lee1, Eun Sook Kim1

Department of Internal Medicine, Ulsan University Hospital, College of Medicine 
University of Ulsan, Ulsan, Korea1, Department of Family Medicine, Ulsan 
University Hospital, College of Medicine University of Ulsan, Ulsan, Korea2

Contents Severe hypernatremia, values above 180 mEq, is associated with a 
high mortality rate, particularly in adults. There are few reports about severe 
hypernatremia in patients with diabetic ketoacidosis (DKA). Hypernatremic 
myopathy have been reported with severe dehydration, acute kidney injury 
and rhabdomyolysis. In diabetic patient with mental retardation, dehydration 
can be caused by osmotic diuresis and exacerbated by hypodipsia. Therefore, 
intense education of regular oral hydration seems to be important. We report 
a 17-year-old patient with reversible severe hypernatremia (serum corrected 
sodium 180 mEq/L) with primary hypodipsia and without DKA. The patient 
visit emergency room due to agitation and weaknesses on both lower 
extremities. He had mental retardation, dysgenesis of corpus callosum, 
complete cleft palate. He showed 46XY normal karyotype in chromosomal 
study. Initial laboratory findings included that hyperglycemia (serum glucose 
695 mg/dL), acute kidney injury (serum creatinine 1.86 mg/dL, estimated 
GFR 50.54 ml/min), acute hepatitis (serum AST 61 IU/L, ALT 117 IU/L), 
myopathy (serum CK 762 IU/L), high serum and high urine osmolarity 
(serum 420 mOs/kg, urine 899 mOs/kg). After hydration with quarter-isotonic
saline and intensified insulin therapy, his symptoms and abnormal 
laboratory findings improved completely. And both leg weaknesses were 
also recovered.

PE030 Clinical diabetes & therapeutics

Efficacy and safety of combined insulin-sitagliptin 
treatment in type 2 diabetes

Miwa Kuzutani*, Tatsuya Fijikawa, Yoshie Go, Haruko Kitaoka
Seikeikai Hospital

Objective In recent years, the DPP-4 inhibitor sitagliptin has emerged as a 
new treatment for diabetes.

The combined sitagliptin–insulin therapy has been available in Japan for 
type 2 diabetes since November, 2011. To investigate the relationship 
between the effects of this new treatment and patient background, we used 
the conventional insulin treatment regimens supplemented with sitagliptin 
(50 mg).

Methods We categorized 44 type 2 diabetes cases (age, 65.6 ± 11 years; sex 
ratio, 29–15; BMI, 24.5 ± 4.3; HbA1c, 8.1% ± 1%, total insulin per day, 30.2 ±
17.2 units) into four groups according to the therapy regimen used: the 
basal-supported group, premixed insulin group, basal-bolus group, and the 
bolus-supported group. Then, the HbA1c levels were examined after three 
and six months.

Results In all the groups, HbA1c levels improved; we registered a decrease 
of 0.7% (to 7.3% ± 0.9%) after three months of insulin–sitagliptin treatment.

 Although HbA1c has improved compared with the time of a start to 7.5 ±
0.9% also in six months, compared with the three-month back, it was getting 
worse +0.1%.

(All insulin groups had no predominance differences of their character.)
On the basis of our results, we also classified the patients into three 

categories: the responder, rebound, and non-responder group. The rebound 
group had higher BMI than the other groups, and the total insulin levels 
were low. The non-responder group consisted of older patients with a long 
disease history.

However, not all differences between these groups were statistically 
significant. Finally there were most 6.5~7.0% of HbA1c value groups, and 
then there was much 7.0~7.5%. 

Conclusion The combined insulin–sitagliptin treatment may improve 
HbA1c levels in patients not responding well to the conventional insulin 
treatment.

 

PE031 Clinical diabetes & therapeutics

The association of cardiovascular events with 
non-albuminuric renal impairment of type 2 DM 

in Korean adults
A Ra Jo*, Yang Ho Kang, Dong Won Yi, Seok Man Son

Diabetes Center and Endocrine Clinic, 
Pusan National University Yangsan Hospital

Objective Diabetes is known to increase more than three times the 
incidence of coronary artery disease. Microalbuminuria in patients with 
diabetes has been reported as an important predictor of cardiovascular 
disease, including coronary artery disease, and death. But, it has been 
reported that reduced glomerular filtration rate (GFR) may occur in some 
non-albuminuric diabetic patients. The aim of this study is to evaluate 
whether reduced GFR without albuminuria is to predict cardiovascular 
complications in Korean type 2 DM patients.

Methods Between November 2008 and April 2012, we analyzed 1,013 
patients with type 2 diabetes who visited Diabetes Center in Pusan National 
University Yangsan Hospital. Patients were divided into 4 groups according 
to initial eGFR and urine albumin excretion rate. Group 1 was non- 
albuminuric renal impairment (eGFR < 60/mL/min, albuminuria < 30 ug/mL),
group 2 was albuminuric renal impairment (eGFR < 60/mL/min, albuminuria 
> 30 ug/mL), group 3 was albuminuria only (eGFR > 60/mL/min, albuminuria
> 30 ug/mL) and group 4 was normal range (eGFR > 60/mL/min, albuminuria
< 30 ug/mL).

Results Of the 1,013 people from 14% of patients with type 2 diabetes who 
had eGFR < 60 mL/min, 49% of patients had non-albuminuric ranges. 
Non-albuminuric renal impairment group was 46 patients (4.5%), albuminuric
renal impairment group was 96 patients (9.5%), albuminuria only group was 
421 patients (41.6%), and normal range group was 450 patients (44.4%). 
Compared to the normal range group by Non-albuminuric renal impairment 
group had a significant correlation with increased triglyceride (P = 0.019) 
and decreased HDL cholesterol (P = 0.001). There was no correlation with 
total cholesterol, LDL cholesterol, apo B, and homocysteine.

Conclusion This preliminary data showed possibility which may evaluate 
the correlation of non-albuminuric renal impairment and cardiovascular 
disease and marker in Korean type 2 DM patients.

PE032 Clinical diabetes & therapeutics

Protective effect of a novel selective 11β-HSD1 inhibitor 
against glucose tolerance, adipogenesis and osteoporosis

Ji Seon Park1*, Sik Won Choi1, Su Jung Bae1, Sung Bum Park2, 
Byung-Kil Park3, Joong Won Lee3, Sang Dal Rhee1, Hee Youn Kim1, 
Won Hoon Jung1, Gyu Hwan Bae1, Seung Kyu Kang1, Jin Hee Ahn1, 

Seong Hwan Kim1, Ki Young Kim1

Division of Drug Discovery Research, Korea Research Institute of Chemical 
Technology1, Department of Toxicology, College of Pharmacy, Chungnam 

National University2, Graduate School of new drug discovery and development, 
Chungnam National University3

Objective 11β-hydroxysteroid dehydrogenase type 1 (11β-HSD1) is an important 
regulator for maintaining local glucocorticoid levels. Selective inhibitors of 11β-HSD1 have 
the considerable potential for treating patients with osteoporosis as well as type 2 diabetes 
and metabolic syndrome. In the present study, we investigated the anti-diabetic, 
anti-adipogenic and anti-osteoporotic effects of KR-67500, as a novel selective 11β-HSD1 
inhibitor; we also investigated the underlying molecular mechanisms in the cortisone-induced
3T3-L1 adipogenesis, the bone morphogenetic protein (BMP)-2-induced C2C12 osteogenesis
model system and RANKL induced osteoclast differentiation model.

Methods To assay cellular 11β-HSD1 activity, we examined by the HTRF method. For 
OGTT and ITT, KR-67500 (50 mg/kg BW) was administrated by oral gavage daily for 28 
days in the DIO-C57BL/6J  mice. The effect of KR-67500 on lipid accumulation was 
determined by Oil Red O Staining. For evaluating anti-osteoporotic activity of KR-67500, 
BMP-2 induced C2C12 differentiation and RANKL induced osteoclast differentiation model 
systems were used. 

Results The administration of KR-67500 (50 mg/kg/day, orally for 28 days) improved the 
glucose tolerance and insulin sensitivity in DIO-C57BL/6J mice. In cortisone-induced 
adipogenesis in 3T3-L1 cells, KR-67500 suppressed adipocytes differentiation with the 
suppression of the adipogenesis related genes expression and 11β-HSD1 enzyme activity. 
In in vitro osteoporosis model, KR-67500 enhanced the BMP-2-induced osteoblast 
differentiation in C2C12 cells and inhibited the RANKL-mediated osteoclast differentiation 
in bone marrow macrophages. Anti-osteoporotic activity of KR-67500 was also supported 
by the increased expression of ALP and various BMP mRNAs in the osteoblast 
differentiation model and the suppressed expressions of c-Fos, NEATc1, TRAP, DC-STAMP 
and cathepsin K in the osteoclast differentiation model. 

Conclusion It is suggested that a selective 11β-HSD1 inhibitor, KR-67500, may provide a 
new therapeutic window in the prevention and/or treatment of type 2 diabetes with 
obesity and osteoporosis.
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PE033 Clinical diabetes & therapeutics

Asymptomatic pancreatitis associated with DPP-IV inhibitor
Juri Park*, Doo Man Kim

Hallym University Medical Center
Contents DPP-IV inhibitors had been considered to be associated with 

acute pancreatitis. Acute pancreatitis is usually evaluated at patients showing 
symptoms. Hence subclinical or chronic inflammation of pancreas related 
with DPP-IV inhibitors is susceptible to an underdetection. We report a case 
of asymptomatic pancreatitis subsequent to sitagliptin treatment at therapeutic
doses for blood glucose control. Patients taking DPP-IV inhibitors require 
more careful observation of the pancreas inflammation. A 43-year-old 
Korean man, on regular follow up for a management of type 2 diabetes 
mellitus, presented to the out-patient department with results of a routine 
health screening. Serum levels of amylase and lipase were 250 IU/L 
(reference range 54~168 IU/L) and 230 IU/L (reference range 7~60 U/L), 
respectively. He had no history of alcohol abuse. On presentation he had no 
abdominal pain and denied any symptom of pancreatitis. A contrast CT scan 
of the pancreas was performed that showed mild swelling of pancreas gland 
without peripancretic fluid collection. He had no history of pancreatitis or 
other known risk factors that would have caused the abnormal laboratory 
results. He has been treated with the combination drug of sitagliptin and 
metformin for 3 years to manage his diabetes mellitus. We had no data of his 
baseline serum amylase and lipase levels before initiation of taking 
sitagliptin. We ordered to stop taking the drug. On follow up evaluation 
approximately 6 months after discontinuation of sitagliptin, serum amylase 
and lipase return to normal. There has been no recurrence of asymptomatic 
pancreatitis.

PE034 Clinical diabetes & therapeutics

Clinical factors that influence the efficacy of liraglutide in 
patients with type 2 diabetes

Tatsuya Fujikawa*, Miwa Kuzutani, Masamichi Date, 
Yoshie Go, Haruko Kitaoka

Seikeikai Hospital
Objective The aim of the present study is to assess the long-term efficacy of 

liraglutide.
Methods Subjects consisted of 43 Japanese patients with type 2 diabetes 

who received liraglutide.
Results After 12 weeks, the administration of liraglutide led to significant 

reductions of the average HbA1c level (7.7 ± 1.7%) relative to baseline (9.1 
± 1.8%) (P < 0.01).

Patients who received the administration of liraglutide more than 12 weeks 
were classified in the long term administration group. Patients who 
discontinued the administration of liraglutide due to ineffectiveness within 
12 weeks were classified in the short term administration group.

There was no significant difference between two groups in clinical factors 
such as the level of HbA1c, serum-CPR at base line, BMI and duration of 
diabetes. However, mean age of the short term administration group is 
significantly higher than that of the long term administration group (70.6 ±
12.7 vs 57.5 ± 11.3, P < 0.01).

Among all patients, the level of HbA1c at the base line was correlated with 
the improvement rate of HbA1c after 12 weeks and 24 weeks (r = 0.681, P < 
0.01 and r = 0.817, P < 0.01).

Among the patients who switched from insulin to liraglutide, the insulin 
dose was inversely correlated with the improvement rate of HbA1c after 24 
weeks (r = 0.443, P < 0.05).

Conclusion It is possible that liraglutide is more effective with young 
patients than with elderly patients. Moreover, liraglutide is likely to be 
effective with patients whose levels of HbA1c at the base line are high and 
with patients who receive fewer doses of insulin.

PE035 Clinical diabetes & therapeutics

Pregnancy outcomes in women with type 1 and type 2 
diabetes

Hye Jung Jang1*, Hee Sook Kim2, JeongEun Park3, MoonYoung Kim3, 
SunYoung Ko4, SungHoon Kim5, SungHoon Kim1

College of Medicine Lab of Medical Informatics, Yonsei University, Seoul, Korea1,
College of Nursing, Seoul National University, Seoul, Korea 2, 

Department of Obstetrics and Gynecology ,Cheil General Hospital & Women’s 
Healthcare Center, Kwandong University College of Medicine, Seoul, Korea3, 

Department of Pediatrics, Cheil General Hospital & Women’s Healthcare 
Center, Kwandong University College of Medicine, Seoul, Korea4, 

Department of Medicine, Cheil General Hospital & Women’s Healthcare Center, 
Kwandong University College of Medicine, Seoul, Korea5

Objective Pregestational diabetes mellitus (PGDM) has known to be 
associated adverse perinatal outcomes. The purpose of this observational 
study was to assess and to compare glycemic control, maternal and neonatal 
outcomes in women with T1DM and T2DM.

Methods We performed a retrospective survey of 163 pregnancies in 
women with PGDM from 2003 to 2010 in Cheil General Hospital, Korea. 
Subjects were grouped into 11 women with T1DM and 152 with T2DM. We 
compared the glycemic control as well as maternal and neonatal outcomes 
between two groups.

Results Compared to T1DM, women with T2DM were significantly heavier 
(pregnancy BMI 25.4 ± 4.9 vs. 19.5 ± 2.8 kg/m2, P < 0.001). Women with 
T2DM had more family history of DM than women with T1DM (75.7 women 
vs. 18.2%, P < 0.001). T2DM had glycemic control in the 1st trimester as 
measured by HbA1c (7.0 ± 1.4 vs. 6.2% ± 1.1, P = 0.106). We observed a 
decrease of HbA1c level in both groups in the 2nd trimester (5.7 ± 0.9 vs. 
5.9% ± 1.0, P = 0.542) and 3rd trimester (6.2 ± 0.8 vs. 5.8% ± 0.4, P = 0.295). 
The differences in HbA1c were not significant. The cesarean section (36.8 
vs. 45.5%), birth weight (3,378.1 ± 537.1 vs 3,371.3g ± 669.0), perinatal 
mortality (0 vs. 0%), and the rate of major congenital malformations (4.9 vs. 
9.1%) were similar in both groups. However, women with T1DM had higher 
PIH (8.1 vs. 45.5%, p = 0.002) and preterm labor (6.6 vs. 27.3%, P = 0.046) 
than those with T2DM.

Conclusion In this study we found similar pregnancy outcomes and 
neonatal outcomes in women with T1DM and T2DM except PIH and 
preterm labor. 

PE036 Clinical diabetes & therapeutics

Comparison of LDL cholesterol concentrations by 
friedewald calculation and direct measurement for 

evaluation of Plasma LDL-cholesterol in patients 
with type 2 diabetes

Eun Ju Lee*, Hye Kyeng Kim, Hyun Jung Jo, Woon Sook Kim, 
Tae Nyun Kim, Tae Kyoon Kim, Min Jeong Kwon, Soon Hee Lee, 

Jeong Hyun Park, Doo Byung Lee, Mi Kyung Kim
Division of Endocrinology and Metabolism, Department of Internal Medicine, 

College of Medicine, Inje University, Busan, Korea
Objective In most clinical practice, low density lipoprotein (LDL) cholesterol

is usually estimated indirectly with the Friedewald equation (LDL-C = TC –
(HDL-C 1 triacylglycerols / 5)) or directly. But it remains unclear how direct 
measurement compares with the Friedewald calculation in evaluating 
hypercholesterolemia. The aim of this study was to compare LDL-cholesterol 
values obtained by both methods on the diagnosis of hypercholesterolemia.

Methods We examined 2640 patients with type 2 diabetes enrolled in 
REBOUND study being conducting by multi center endocrinologists of one 
city. We checked their clinical characteristics including age, sex, and BMI 
and laboratory tests of  total cholesterol, Triglyceride, LDL cholesterol, and 
HDL cholesterol. LDL-cholesterol was also estimated indirectly with the 
Friedewald equation. And we compared LDL-cholesterol values obtained by 
both methods. In this study, we excluded patients whose triglyceride levels 
exceeded 400 mg/dL (n = 74).

Results They had the fellowing characteristics: age 59.30 ± 10.94 years, 
M/F 44.7 : 55.3. The mean direct LDL-C was 95.12 +/- 41.76 mg/dL and the 
mean Friedewald LDL-C was 95.63 +/- 46.79 mg/dL. The LDL-cholesterol 
values obtained by both methods was not different (P = 0.541, by paired 
t-test). Direct LDL-C showed a significantly positive correlation with 
Friedewald LDL-C (R = 0.551, P < 0.0001). Also, the frequency of study 
subjects diagnosed with hypercholesterolemia, defined as LDL-C > or = 100 
mg/dL, was not different.(38.23% in the direct measurement, 37.33% in the 
Friedewald calculation).

Conclusion We demonstrated that the direct measurement showed similar 
rate of hypercholesterolemia prevalence with the Friedewald calculation. 
This result suggests that we can use indirect method measuring LDL-C in the 
clinical diagnosis and management decisions of hypercholesterolemia.
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PE037 Clinical diabetes & therapeutics

The effect of aerobic and resistance exercise on left 
ventricular function in diabetic heart

Tae hee Ko*, SungRyul Lee, Hyoung Kyu Kim, Dae Yun Seo, Nari Kim, 
Byoung Doo Rhee, Kyung Soo Ko, Jin Han

Research Laboratory for Mitochondrial Signaling, Department of Physiology, 
Cardiovascular and Metabolic Disease Center, Medical Research Center, FIRST 

Mitochondrial Research Group, Inje University, Busan, Korea
Objective Type 2 Diabetes mellitus (T2DM) is related to left ventricular 

(LV) structural and functional abnormality, indicating concentric LV geometry.
Although exercise effectively treats in diabetic heart, the mechanism leading 
to exercise-induced improvement is unclear. In this study, we investigate the 
effects of aerobic and resistance exercise on cardiac function in diabetic rats. 

Methods At the age of 25 weeks, Otsuka Long-Evans Tokushima fatty (OLEFT)
rats were divided into aerobic exercise (EXA, n = 7), resistance exercise (EXR, 
n = 7), sedentary control (SED, n = 7) and Long-Evans Tokushima Otsuka 
(LETO, n = 7) groups as normal control. EXA groups were treated for 30~60 
minutes at 10~20 m/min on the treadmill and EXR groups climbed ladder 
inclined at 85 degrees with weights attached to their tails. Both of exercise 
was performed 5 days/week for 12 weeks. After exercise, intraperitoneal 
glucose tolerance tests, lipid metabolism studies and echocardiography were 
done and LV mass index (LVMI) and relative wall thickness (RWT) were 
analyzed.

Results We observed significantly decreased glucose uptake, lipid metabolism
in SED rats compared to LETO rats. SED rats indicated increased RWT and 
decreased LVMI, indicating concentric remodeling compared to LETO rats. 
Both of exercise improved glucose tolerance and lipid metabolism. EXA and 
EXR rats significantly reduced wall thickness (intraventicular septum, 
posterior wall) and increased LV chamber size (LVIDd, EDV) in diabetes. 
LVMI and RWT were reduced in EXA and EXR rats compared with SED rats.

Conclusion Our results suggested that T2DM shows thickened wall and 
diminished LV chamber, indicating as concentric remodeling and exercise 
training confers recovery against diabetes-induced morphological heart 
change. Further studies will be required to reveal the molecular mechanism 
of aerobic and resistance exercise-induced protection or recovery from 
cardiac damages in diabetes. 

PE038 Clinical diabetes & therapeutics

The effects of 1,2month subcutaneous administration 
of exendin-4 on body composition 
in obese type 2 diabetes mellitus

Dong-Mee Lim*, Keun-Young Park, Hee-Kwan Won, Byung-Joon Kim
Division of Endocrinology & Metabolism, Department of Internal Medicine, 

Konyang University Hospital
Objective The majority of patients with T2DM are obese and suffer from 

eating disorders. Drug therapies with insulin, glitazone and sulfonylurea 
actually result in weight gain worsening these problems. The weight control 
for the T2DM management should aim to redue lipocytes and to maintain 
muscle strength. Therefore, the authors aim to examine the effects of 
Exendin-4 on the body composition of obese T2DM.

Methods 5 ug of Exendin-4 was initially administered to T2DM whose BMI 
was above 25 kg/m2 twice a day for a month and the dosage was increased 
to 10ug afterwards. The patients' height, weight, BMI, body fat mass and 
muscle mass were measured with an inbody prior to the experiment after a 
month and after the two months.

Results The weight, the BMI, the % body fat, the muscle mass and the 
body fat mass measured after a month were 87.90 ± 13.44 vs 85.92 ± 13.28 
(P = 0.001), 33.32 ± 4.46 vs 32.96 ± 4.32 (P = 0.003), 40.27 ± 6.95 vs 38.46 ±
7.57 (P = 0.064), 28.89 ± 6.09 vs 29.23 ± 6.31 (P = 0.824) and 35.18 ± 7.95 vs 
33.13 ± 8.40 (P = 0.003) respectively. Of 21 subjects, only 9 patients were 
treated with the medication for two months. The differences after months 
were recorded as 88.06 ± 13.23 vs 84.67 ± 15.03 (P = 0.008), 35.18 ± 5.07 vs 
33.80 ± 5.53 (P = 0.008), 43.28 ± 7.22 vs 42.95 ± 7.33 (P = 0.063), 27.51 ±
5.96 vs 26.84 ± 6.59 (P = 0.128) and 38.13 ± 8.62 vs 36.90 ± 9.28 (P = 0.017) 
respectively.

Conclusion The short-term use of Exendin-4 in obese T2DM reduced BMI 
and body fat mass without losing muscle mass.

PE039 Clinical diabetes & therapeutics

Adipose tissue inflammation and OXPHOS function 
according to body mass index 

Hyun Jin Kim1*, Min Jeong Rye1, Yong Kyung Kim1, Jeong Su Han1, 
Jung Uee Lee1, Ju Hee Lee1, Koon Soon Kim1, Bon Jeong Ku1, Young-Bok Koh1,

Ki-Hwan Lee1, Bo Kyung Han4, Joo Sook Hyun4, Minho Shong1

Research Center for Endocrine and Metabolic Disease, Chungnam National 
University School of Medicine1, Department of Obstetrics and Gynecology, 

Chungnam National University School of Medicine2, Department of Pathology, 
Daejeon St. Mary's Hospital, The Catholic University of Korea3, Department of 

Internal Medicine, Chungnam University Hospital4

Objective The aim of this study is to determine the role of inflammation 
and OXPHOS function of visceral adipose tissue in insulin resistance related 
to obesity.

Methods A total 58 women undergoing obstetric operation were recruited 
after informed consent. Oral glucose tolerance test was performed and 
omental adipose tissue samples were obtained in all subjects. Serum levels 
of hsCRP, adiponectin, resistin, leptin, MCP-1, TNF-α, IL-1β were measured 
using multiplex cytokine/chemokine array. OXPHOS expression was 
quantified using quantitative PCR and western blotting.

Results Mean body mass index (BMI) was 23.74 ± 2.83 (Kg/m2) and mean 
fasting glucose was 101.98 ± 23.69 (mg/dL) and mean HbA1c was 5.57 ±
1.06 (%), which mean subjects were relatively non-obese and non-severe 
hyperglycemic. Leptin concentration was higher and adiponectin was lower 
in obese group (BMI ≥ 25) than lean group (BMI < 25). However serum 
hsCRP, IL-1β, MCP-1, TNF-α, CD68 mRNA expression were not different 
between two groups. CRIF-1 protein expression was decreased in obese 
group. ND1, NDUFA9, COX4, ATP5A1 pretein expression were not different 
between two groups, however, ND1, NDUFA9, COX4, ATP5A1 mRNA 
expression were increased in obese group.

Conclusion In this sample of relatively non-obese Korean, circulating 
biomarkers of inflammation, adipose tissue Macrophage and OXPHOS 
complex protein expression were not different according to BMI. Some 
other factors should be evaluated for insulin resistance and glucose 
intolerance according to BMI in non-obese Korean.

 

PE040 Clinical diabetes & therapeutics

Restoration of the first-phase insulin secretion and a 
decline in fat mass are predictors for achieving long-term 

glycemic control after early intensive insulin therapy in 
patients with newly diagnosed type 2 diabetes

Hee Sun Kwon*, Jang Won Son, Hee Kyoung Jeong, Sung Rae Kim, 
Seong Su Lee, Soon Jib Yoo

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
The Catholic University of Korea, Bucheon, Korea

Objective Recently, early intensive insulin therapy was reported to improve b-cell 
function and induce long-term remission in patients with newly diagnosed type 2 
diabetes. However, the possible mechanisms responsible for this disease-modifying 
effect are still unclear. We retrospectively evaluated clinical characteristics of patients 
with newly diagnosed type 2 diabetes, who achieved a long-term glycemic control 
after early intensive insulin therapy.

Methods A total of 59 subjects with newly diagnosed diabetes participated in a 12 
week course of intensive insulin therapy and followed up for 1year. The patients 
underwent a 75 g oral glucose tolerance test (OGTT) and an assessment of body 
composition using computed tomography and dual-energy X-ray absorptiometry 
before and after intensive insulin therapy. 

Results According to post–insulin therapy OGTT, patients were categorized diabetes 
group (n = 31) and non-diabetes group n = 28). At 1 year follow up, all patients with 
diabetes group was received either insulin or oral hypoglycemic agents. Among 
patients with non-diabetes group, excluding 2 patients lost to follow up, 11 patients 
achieved long-term glycemic control without pharmacologic therapy, but remaining 
15 patients were maintained pharmacologic therapy at 1 year follow up. There is no 
significant difference in clinical characteristics at baseline between patients with or 
without maintaining pharmacologic therapy. Compared to a total of 46 patients with 
maintaining pharmacologic therapy, b-cell function as identified by the insulinogenic 
index (P < 0.001) was improved significantly after intensive insulin therapy in those 
patients with achieving long-term glycemic control without pharmacologic therapy. 
In addition, the increment of the insulinogenic index (P < 0.001) and a loss of fat mass 
(P = 0.018) were significant before and after intensive insulin therapy in this subgroup. 

Conclusion These findings suggest that the improvement of early-phase insulin 
secretion could be an important mechanism for the maintaining long-term glycemic 
control without anti-diabetic medication after early intensive insulin therapy in 
patients with newly diagnosed type2 diabetes. 
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PE041 Clinical diabetes & therapeutics

The clinical usefulness of cystatin C in patients with type 2 
diabetes mellitus

Byung Sam Park1*, Jae Ho Cho1, Sang Hyun Park1, Jun Sung Moon1, 
Kyung Ah Chun2, In Ho Cho2, Kyu Chang Won1, Hyoung Woo Lee1, 

Ji Sung Yoon1

Department of Internal medicine, College of Medicine, Yeungnam University1, 
Department of Nuclear Medicine, College of Medicine, Yeungnam University2

Objective Diabetic nephropathy is a risk factor for atherosclerotic cardiovascular
disease, heart failure, and their mortality. Although microalbuminuria is used 
as a marker of early diabetic nephropathy, it has low accuracy. Recently, 
Cystatin C has been shown as a surrogate marker of renal dysfunction and it 
is more sensitive to detect mild decrease of GFR than serum creatinine. The 
present study was aimed to investigate the usefulness of Cystatin C detecting 
renal insufficiency and as a cardiovascular risk factor in patients with type 2 
diabetes mellitus (T2DM).

Methods We conducted a retrospective observational study of total 666 
(M:F = 341:324, mean age : 63.0 ± 10.2) subjects with T2DM who visited 
Yeungnam University Hospital in 2011 and 2012. Urinary albumin excretion 
rate (UAER) and Cystatin C levels were analyzed according to estimated GFR 
(eGFR). Additional subgroup analysis was performed in subjects who were 
examined brachial artery pulse wave velocity (BaPWV), ankle-brachial index 
(ABI) and echocardiography.

Results Cystatin C was more closely associated with eGFR than UAER (P < 
0.05). In subjects without albuminuria (UAER < 30 mg/dL), Cystatin C based 
GFR was significantly associated with BaPWV negatively and with ABI 
positively (P < 0.05). And it had significant negative association with left 
ventricular mass index and E/E’ estimated by echocardiography (P < 0.05).

Conclusion Serum Cystatin C may be a more useful surrogate marker of 
renal insufficiency than UAER in patients with T2DM. In addition, Cystatin C 
based GFR may be helpful in predicting risk of atherosclerosis, left 
ventricular hypertrophy and diastolic cardiac dysfunction in type 2 diabetics 
without albuminuria. To confirm these results, prospective large multicenter 
trials are needed.

PE042 Clinical diabetes & therapeutics

The effect of high-dose vitamin D supplementation on 
glycemic control and arterial stiffness

Ohk Hyun Ryu1*, Sunghwa Lee2, Juri Park1, Sung Hoon Yu1, Jun Goo Kang1, 
Chul Sik Kim1, Seong Jin Lee1, Eun Gyoung Hong1, Doo Man Kim1, 
Sung Hee Ihm1, Jae Myung Yu1, Hyung Joon Yoo1, Moon-Gi Choi1

Department of Internal Medicine, Hallym University College of Medicine1, 
Gangneung Health Center2

Objective Vitamin D deficiency is very common in Korea. It is well 
established that vitamin D affects bone health via calcium homeostasis. 
Recent epidemiologic studies showed the striking inverse relationship 
among vitamin D level, cardiovascular disease, and insulin resistance/ 
glucose intolerance. But there are few interventional studies that evaluate 
the causal relationship among vitamin D, glycemic control, and vascular 
function.

We investigated the role of high-dose vitamin D on glycemic control and 
arterial stiffness in type 2 diabetic patients. 

Methods We enrolled type 2 diabetic patients who took antidiabetic agents 
or managed diabetes by lifestyle modification. We excluded patients who 
took vitamin D or calcium. We also excluded chronic kidney disease 
patients (in men: Cr > 1.5 mg/dL, in women: Cr > 1.4 mg/dL) and heavy 
alcoholics. We randomized participants into 2 groups: intervention group 
(Vitamin D 2000 IU/day + Calcium 200 mg/day) or placebo group (Calcium 
200 mg/day). We compared HbA1c, brachial-ankle pulse wave velocity 
(baPWV) for the study period.

Results We randomized 81 participants into placebo (n = 41) and 
intervention (n = 40) group. There was no difference in glycemic control 
(HbA1c 7.54 ± 0.50% vs 7.50 ± 0.49% in placebo and intervention group, 
respectively), diabetes duration, oral antidiabetic agents, body mass index, 
and baPWV between groups. 62 participants completed the 24-week study. 
In the end of study, HbA1c was 7.49 ± 0.62% in placebo group and 7.63 ±
0.69% in intervention group (P = 0.417). There was no difference in adjusted 
means of baPWV (Rt baPWV 1498 ± 46 cm/sec vs 1549 ± 42 cm/sec, Lt 
baPWV 1478 ± 49 vs 1542 ± 44 cm/sec) after controlling for age, sex, 
diabetes duration, and pulse pressure.

Conclusion Daily 2000 IU vitamin D supplementation in short-term period 
may be inefffective in lowering blood glucose and ameliorating peripheral 
arterial stiffness.

PE043 Clinical diabetes & therapeutics

Prevention on alloxan-induced diabetes by ribes 
diacanthum pall methanolic extract in mice 
Bayarmaa Birasuren*, Sun Young Park, Mee Ree Kim

Chung Nam National University
Objective The objective of this study was investigate the hypoglycemic and 

preventive effects of Ribes Diacanthum Pall (RDP) extract in animal models 
of diabetes mellitus (DM).

Methods Antihyperglycemic activity of different doses of Ribes Diacanthum 
Pall methanolic extract (MRDP) was evaluated by oral administration of 
MRDP in alloxan-induced diabetic mice. Hyperglycemia was induced by 
intraperitoneal administration of alloxan (50 mg/kg). The body weight, liver 
and kidney weight changes and blood levels of glucose, cholesterol and 
triglyceride were measured.

The mice treated with MRDP at a different doses of 50, 100 mg/kg b.w/day 
for 2 weeks, respectively.

The antihyperglycemic activity of a daily oral dose of MRDP for 14 days 
was evaluated by measuring the fasting blood glucose and peak of blood 
glucose level within 120 min of oral glucose tolerance test (OGTT) in 
diabetic mice.

Results The MRDP extract significantly reduced the blood glucose level in 
experimentally diabetic mice while no significant was shown on normal 
mice.

The levels of glucose, urea nitrogen, AST, ALT, HDL and TG were 
significantly (P < 0.05) increased in plasma of alloxan-induced diabetic mice 
with the control group. The single doses for the methanol extract (50, 100 
mg/kg) significantly decreased in serum triglycerides levels. The liver and 
kidney weight /100 g B.W. in diabetic group were greater than those of 
normal group but after treatment group, liver and kidney weight were 
decreased significantly.

Conclusion RDP had been shown to have a hypoglycemic effect in 
diabetes this is the first demonstration of a preventive effect of RDP on 
alloxan-induced diabetes.

PE044 Clinical diabetes & therapeutics

Possible evidence of a novel mutation from the first case of 
Werner syndrome in Korea

Sang Youl Rhee1*, Kwang Sik Suh2, Gu-Hwan Kim3, Han-Wook Yoo4, 
Sang Ouk Chin1, Suk Chon1, Seungjoon Oh1, Jeong-taek Woo1, 

Sung Woon Kim1, Young Seol Kim1

Department of Endocrinology and Metabolism, Kyung Hee University School of 
Medicine, Seoul, Korea1, Research Institute of Endocrinology, Kyung Hee 

University Hospital, Seoul, Korea2, Medical Genetics Clinic and Laboratory, 
Asan Medical Center, Seoul, Korea3, Department of Pediatrics, University of 

Ulsan College of Medicine, Seoul, Korea4

Objective Werner syndrome (WS) is an autosomal recessive genetic disease 
that causes adult-onset progeria. It has been found to be associated with a 
WRN (RecQ protein-like 2) gene mutation in > 90% of patients with WS. We 
recently identified a patient with clinically relevant WS for the first time in 
Korea and performed experiments to elucidate the pathogenesis in this 
patient.

Methods The patient was a 54-year-old male with a medical history and 
clinical manifestations consistent with the textbook definition of WS. We 
performed a sequencing analysis of genomic DNA to identify the WRN 
mutation. In addition, we estimated telomere length and hSIRT1 expression 
to molecularly validate the patient’s age.

Results Despite clinical consistency, no mutations were found in 34 exons 
or any exon-intron boundaries within the WRN gene of the patient. In 
addition, no mutations were found in the splicing junction of the coding 
region and exon-intron boundary within the WRN gene. However, the 
telomere length of the patient was significantly shorter and hSIRT1 
expression was significantly lower than control subjects.

Conclusion Based on the clinical manifestations and present experiments, 
we definitively diagnosed this patient with WS. However, the results also 
suggested that a novel mutation involving a gene other than WRN may have 
played an important role in the pathogenesis of this patient.
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PE045 Clinical diabetes & therapeutics

Frequency of metabolic syndrome according to increasing 
fasting blood glucose level in healthy elderly in Korea

Hea Min Yu*, Jae Min Lee, Hyun Jin Moon, Kang Seo Park
Division of Endocrinology and Metabolism, Department of Internal Medicine, 

Research Institute of Clinical Medicine, Eulji University Hospital
Objective High levels of fasting glucose is one of the components of 

metabolic syndrome. In previous our data, increasing fasting glucose within 
normal range is associated with metabolic syndrome in all ages. So, we 
investigated the relations in case of elderly, separately. 

Methods Data was obtained from 24603 individuals who underwent health 
examination in Eulji medical center from January 2006 to June 2007. We 
selected nondiabetic patients aged 65 and over. Fasting glucose, Waist 
circumference, blood pressure and lipid profile of 707 individuals were 
obtained. After dividing the participants into 4 groups according to quartile 
of fasting glucose level, each groups were compared with the frequency of 
metabolic syndrome and metabolic parameter, respectively.

Results The total number of people who had normal fasting glucose was 
624 and 10.4 %(76 individuals) had metabolic syndrome. The prevalence of 
metabolic syndrome of men was higher than women (77.6% vs. 22.4%, P < 
0.01). Fasting glucose levels ranged from 58 mg/dL to 99 mg/dL. As 
increasing fasting glucose levels, the frequency of metabolic syndrome was 
increasing without statistically significance. However, fasting glucose levels 
were significantly related with metabolic parameter in metabolic syndrome 
(P < 0.05). 

Conclusion In non-diabetic elderly with normal glucose level, fasting 
glucose level within normal range was not correlated with the frequency of 
metabolic syndrome but associated with metabolic parameters in metabolic 
syndrome, significantly. Although this results is differed from a previous our 
data that was obtained from a survey in all ages, it suggest that increasing 
fasting glucose level also is key marker of metabolic derangement, not 
metabolic syndrome in healthy elderly.  

PE046 Clinical diabetes & therapeutics

Comparison of serum markers for assessment of 
short-term changes of glycemic variability in type 1 

diabetes
Hannah Seok*, Hyun Min Kim, Byung-Wan Lee, Eun Seok Kang, 

Hyun Chul Lee, Bong Soo Cha
Division of Endocrinology and Metabolism, Yonsei University College of 

Medicine, Seoul, Korea
Objective Patients with type 1 diabetes have been reported that show more 

severe glycemic variability than patients with type 2 diabetes. Glycemic 
variability is closely correlated with poor glycemic control and cardiovascular
complications. The aim of this study was to establish which serum glycemic 
markers are appropriate for assessment of short-term changes of glycemic 
variability in type 1 diabetes.

Methods Seventeen patients with type 1 diabetes treated with multiple 
insulin injections or continuous subcutaneous insulin infusion were enrolled.
For evaluation of changes of glycemic variability, continuous glucose 
monitoring system was applied twice to each subject with two weeks 
interval. The changes of HbA1c, glycated albumin and 1,5-anhydroglucitol 
(1,5-AG) were also evaluated.

Results The change of glycated albumin showed correlation with the 
change of mean amplitude of glucose excursion (MAGE) (r =0.517). The 
change of 1,5-AG strongly correlated with the changes of most variability 
indicators, such as MAGE (r =-0.613), lability index (r =-0.600), mean 
postmeal maximum glucose (r =-0.630), and area under the curve for 
glucose above 180 mg/dL (r = -0.500). However, the change of HbA1c did 
not correlate with the changes of any variability indicators.

Conclusion For assessment of short-term changes of glycemic variability in 
type 1 diabetes, glycated albumin and especially 1,5-AG could be a valuable 
marker.

PE047 Clinical diabetes & therapeutics

Beta cell function evaluated by HOMA as a predictor of long 
term hypoglycemic effect of pioglitazone
Hyun Min Kim*, Byung-Wan Lee, Eun Seok Kang, 

Hyun Chul Lee, Bong Soo Cha
Department of Internal Medicine, 

Yonsei University College of Medicine, Seoul, Korea
Objective The glycemic response to TZD is variable among individuals, 

and several studies indicate that patients with greater insulin resistance or 
lower HDL levels display better glycemic response to TZD, however, the 
treatment periods were relatively short. Thus, we investigated the patient 
factors associated with long-term hypoglycemic effect of pioglitazone in 
routine clinical practice.

Methods This was a retrospective analysis of type 2 diabetic patients who 
were newly initiated on pioglitazone in 2006, and maintained for more than 
48 months without dose-up of another medication. Baseline plasma lipid 
concentration, pancreatic β-cell function, and insulin resistance levels using 
the homeostasis model assessment (HOMA) were checked. HbA1c 
concentrations were measured every 6 months after pioglitazone treatment.

Results A total of 158 patients (M:F = 76:82, mean age: 59.1 ± 9.3 years) 
were enrolled. The mean HbA1c was 7.7 ± 1.4% at baseline, 6.8 ± 0.9 % 
after 6 months, and 6.6 ± 0.6 % after 48 months of pioglitazone treatment. 
When stratified according to tertile of baseline HOMA-IR, although the 
baseline HbA1c was higher in the 3rd tertile, the degrees of glycemic control 
were comparable. However, regarding baseline HOMA-B, HbA1c level after 
48 months were lower in the highest HOMA-B group (6.79 ± 0.60 % vs. 6.78 
± 0.66 % vs. 6.41 ± 0.53 %, P = 0.002) as well as the proportion of patients 
who achieved a target HbA1c of ≤ 7%, were higher (69.8% vs. 66.0% vs. 
88.5%, P = 0.029). Moreover, in multiple logistic regression analysis, 
HOMA-B retained their significance as the independent predictors for long 
term glycemic control (C.I. 1.005-1.037, P = 0.009).

Conclusion These results suggest that better hypoglycemic effect of 
pioglitazone treatment is expected in the patients with reserved beta cell 
function after long term treatment.

PE048 Clinical diabetes & therapeutics

Effects of a 6-month exenatide therapy on HBA1c and 
weight in Korean diabetic patients with insulin therapy

Juyoung Shin*, Jin-Sun Chang, Hun-Sung Kim, Jeong-Ah Shin, 
Bong-Yun Cha, Ho-Young Son, Kun-Ho Yoon, Jae-Hyoung Cho

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
The Catholic University of Korea, Seoul St. Mary’s Hospital, Seoul, Korea

Objective This study was designed to analyze the effects of exenatide on 
blood glucose level and body weight in Korean diabetic patients with 
insulin therapy.

Methods We reviewed the records of the patients with diabetes who visited 
Seoul St. Mary’s Hospital and for whom exenatide was prescribed from June 
2009 to October 2011. After excluding the subjects for race/ethnicity, 
medical history, loss to follow-up, or stopping of the exenatide therapy 
within 6 months, 24 subjects were included in the final analysis.

Results The mean glycated hemoglobin (HbA1c) level and weight were 
remarkably decreased from 8.5 ± 1.6% to 7.6 ± 1.2% (P = 0.015) and from 
75.9 ± 13.5 kg to 72.8 ± 13.8 kg (P < 0.001), respectively. The reduction in 
HbA1c level was significantly associated with higher baseline HbA1c level (P 
< 0.001) whereas weight loss had no significant correlation with other 
factors. 

Conclusion These results suggest that the 6-month exenatide injection 
therapy significantly improved the HbA1c levels and body weights without 
causing serious adverse effects in the Korean diabetic patients with insulin 
therapy.
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PE049 Clinical diabetes & therapeutics

Therapeutic effects of NecroX-7 on nonalcoholic 
steatohepatitis by suppressing mitochondrial ROS/RNS and 

inflammatory responses
Hyo Kyun Chung1*, Koon Soon Kim1, Yong Kyung Kim1, JI-Hoon Park2, 

Min-kyung Yeo3, Soung Jung Kim1, Min Jeong Ryu1, Min Hee Lee1, 
Seong Eun Lee1, Min Jeong Choi1, Bon Jeong Koo1, Bong-Hyun Ahn4, 

Sun Ha Kim4, Hyun Jin Kim1, Young Suk Jo1, Minho Shong1

Research Center for Endocrine & Metabolic Diseases, Chungnam National 
University School of Medicine, Daejeon, Korea1, Department of Biochemistry, 

Chungnam National University School of Medicine, Daejeon, Korea2, 
Department of Pathology, Chungnam National University School of Medicine, 

Daejeon, Korea3, LG Life sciences R&D Park, Daejeon, Korea4

Objective Nonalcoholic steatohepatitis (NASH) is associated with systemic 
and hepatic insulin resistance and induces liver fibrosis, end-stage cirrhosis, 
and hepatocellular carcinoma. ROS/RNS play the key roles in the 
development of NASH through hepatocyte stress, chronic inflammation, and 
insulin resistance. However, the therapeutic molecular target of NASH has 
not been fully addressed. We here show that the beneficial effects of 
NecroX-7 (novel ROS scavengers) on NASH in leptin deficient ob/ob mice.

Methods Six weeks old male (N = 10 per group) ob/ob mice were daily 
administered with NecroX-7 (LGLS Inc.) and control vehicle for 12 weeks. 
The effect of NecroX-7 on NASH progression was evaluated using 
biochemical, histological, and molecular makers

Results NecroX-7 inhibited Tert-butylhydroperoxide and H2O2 induced 
cytosolic ROS/RNS and mitochondrial superoxide formation in primary 
hepatocytes. NecroX-7 treated ob/ob mice revealed markedly decrease of 
serum AST/ALT and fasting blood glucose compared to control group. 
Interestingly, hepatic macro- and micro-vesicular steatosis, and lipid 
peroxidation significantly improved compared to control group. Body 
weights between control and treated group did not show statistical 
differences. Furthermore, NecroX-7 treated mice exhibited a lower degree of 
kupffer cell activation, reduced expression and secretion of TNF-α in the 
liver.

Conclusion NecroX-7 improved steatosis of liver in ob/ob mice through 
suppression of mitochondrial ROS/RNS and inflammatory responses, 
suggesting that NecroX-7 has potential therapeutic effects on steatohepatitis.

PE050 Clinical diabetes & therapeutics

Synthesis of lepidagathis hyalina nees: An investigation for 
novel drugs of anti-diabetic activities as probes for 

pharmacological cohort
Md. Ariful Haque Mollik*

Biotech Concern, Mirpur, Dhaka Bangladesh
Objective Plants, being the major source of many drugs, have attracted 

scientists from ancient times. In the present era of medical engineering, 
plants play an equality important role in drug discovery and development. 
From this point of view to find out the domestic or industrial utilization (if 
any) of the plants, Lepidagathis hyalina Nees has been studied for 
anti-diabetic activities. Lepidagathis hyalina Nees is a branched annual herb 
and belongs to the family Acanthaceae Juss.. The stems, leaves, and roots of 
this herb are used for the remedy of killer diseases as well as debilitating 
diseases.

Methods The hot water and ethanol extracts of Lepidagathis hyalina Nees 
collected from the Bangladesh exhibited a significant hypoglycemic (blood 
glucose lowering) activity in both glucose-loaded and alloxan-induced 
diabetic rats.

Results Oral administration of glucose (1.5 g/kg body weight) increased 
the blood sugar level while the intraperitoneal administration of alloxan (40 
mg/kg body weight) enhanced the blood sugar level much higher than that 
of the glucose-loaded rats. The hot water (0.8 g/kg body weight) and 
ethanol extracts (2 g/kg body weight) of Lepidagathis hyalina Nees reduced 
the elevated glucose level by 41.51% and 41.82% respectively in 
glucose-loaded rats as compared to the respective diabetic control rats. On 
the other hand, administration of hot water and ethanol extracts of 
Lepidagathis hyalina Nees decreased the blood sugar level by 46.21% and 
45.13% respectively in alloxan-induced diabetic rats, when compared with 
that of diabetic control rats. Processing and physiochemical screening of 
Lepidagathis hyalina Nees is also carried out by the developed technologies.

Conclusion The work will increase the potentially of Lepidagathis hyalina
Nees for the production of various pharmaceutical raw materials and new 
drugs of Bangladesh to a large extent. The plant is rapidly becoming 
endangered, it is important to perform scientific studies which may lead to 
discoveries of novel drugs.

PE051 Clinical diabetes & therapeutics

Comparison of efficacy and safety between metformin and 
carnitine orotate complex combination and metformin alone 
in subjects with non-alcoholic fatty liver disease: Results of 

a double-blind, placebo-controlled study
Eun Ky Kim*, Seon Mee Kang, Hwa Young Ahn, Jae Hoon Moon, 

Ye Nna Lee, Eun Shil Hong, Ye An Kim, Jae Hyun Bae, Sung Hee Choi, 
Young Joo Park, Kyong Soo Park, Hak Chul Jang, Soo Lim

Internal Medicine, Seoul National University College of Medicine, Seoul, Korea
Objective We compared the efficacy and safety between metformin and 

carnitine orotate complex combination and metformin alone in a 12-week, 
double-blind, randomized, placebo-controlled study in drug naïve patients 
with impaired glucose metabolism and fatty liver.

Methods Fifty-two patients with fasting glucose ≥ 100 mg/dL or HbA1c ≥
6.5% and alanine aminotransferase (ALT) 40~250 IU/L were randomized to 
receive metformin (250 mg tid), or metformin (250 mg tid) and carnitine 
orotate complex (824 mg tid) for 12 weeks (n=26 in each group). The 
primary endpoint was the changes from baseline ALT level. The secondary 
endpoints were the changes of fasting glucose, HbA1c, aspartate 
aminotransferase (AST), urine 8-hydroxy-2′-deoxyguanosine (8-OHdG), a 
oxidative stress marker, and peripheral blood mitochondrial DNA (mtDNA) 
copy number.

Results Combined treatment of metformin and carnitine orotate complex 
reduced ALT level significantly: –51.5 ± 33.2 IU/L (P < 0.001) with significant 
difference with metformin alone (–16.7 ± 31.3 IU/L, P = 0.015). The changes 
in AST and HbA1c levels followed the same pattern but not statistically 
different: –10.5 ± 25.6 IU/L and 0.86 ± 1.01% for metformin and carnitine 
orotate complex vs. –7.6 ± 20.8 IU/L and 0.68 ± 0.86% for metformin alone, 
respectively. Urine 8-OHdG level decreased more by the treatment of 
metformin and carnitine orotate complex than metformin alone (P = 0.033) 
while mtDNA copy numbers were not different. No severe adverse events 
were observed in both groups.

Conclusion A 12-week treatment with metformin and carnitine orotate 
complex significantly improved liver function enzyme and reduced 
oxidative stress marker compared to metformin alone in patients with 
impaired glucose metabolism and fatty liver.

PE052 Clinical diabetes & therapeutics

Toe-brachial index is associated more strongly with 
progression of diabetic nephropathy than ankle-brachial 

index in type 2 diabetic patients
Dog-Hyeok Cho*, Dong-Jin Chung, Jin-Ook Chung, Min-Young Chung

Department of Internal Medicine, Chonnam National University Medical School
Objective Atherosclerosis is more prevalent among people with chronic 

kidney disease (CKD) than among those with normal renal function. 
Ankle-brachial index (ABI) and toe-brachial index (TBI) are a simple useful 
method for assessing peripheral atherosclerosis. The aim of our study was to 
investigate whether ABI or TBI were more strongly associated with 
progression of diabetic nephropathy such as change of urinary albumin/ 
creatinine ratio (ACR), serum creatinine levels and estimated glomerular 
filtration rate (eGFR).

Methods We recruited a total of 149 type 2 diabetics: 62 men (mean age 
62.4 ± 12.1 years) and 87 women (mean age 60.3 ± 10.9 years) with CKD (≥
stage 2) by diabetic nephropathy and followed for 1.6±1.2 years. Renal 
function was evaluated by serum creatinine levels, estimated eGFR (calculated
by the Cockcroft-Gault equation) and urinary ACR. Baseline-to-study end 
changes in eGFR were calculated, and yearly change of eGFR (mL/min/year) 
was computed. ABI and TBI measurements were performed with the subject 
in a supine position, and were determined as the ratio of ankle or toe 
systolic blood pressure to the brachial SBP, with both determined using an 
automatic device.

Results Overall, the mean age was 61.2 ± 11.0 years, duration of diabetes 
13.8±10.5 years, HbA1C 7.9 ± 2.2%, ACR 1,635.2 ± 783.3 mg/gCr, serum 
creatinine 1.6 ± 1.1 mg/dL, and systemic BP 141.0 ± 23.7/91.5 ± 19.2 
mmHg. Mean calculated GFR was 62.8 ± 27.1 mL/min/1.73m2. ABI were 
1.05 ± 0.24 (Rt.) and 1.01 ± 0.20 (Lt.). TBI were 0.73 ± 0.31 (Rt.) and 0.79 ±
0.22 (Lt.). Age, duration of diabetes, serum creatinine, ACR and eGFR were 
significantly correlated with ABI or TBI. Mean yearly change of eGFR was 
7.2 ± 10.4 mL/min/year. Yearly change in the eGFR was negatively 
correlated with TBI, but not with ABI. By Univariate linear regression, TBI 
but not ABI showed a significant negative correlation with yearly change in 
the eGFR (r = -0.309, P < 0.05).

Conclusion This study demonstrated that TBI may be predictor of 
progression of diabetic nephropathy in patients with type 2 diabetes.
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PE053 Clinical diabetes & therapeutics

Effects of D-α-tocopherol supplements on lipid metabolism 
in a high-fat diet-fed animal model

Do Yeon Kim1,2*, Jinkyung Kim1, Hye Jin Ham1, Ryowon Choue1,2

Department of Medical Nutrition, Graduate School of East-West Medical 
Science, Kyung Hee University, Yongin, Korea1, Research Institute of Medical 

Nutrition, Kyung Hee University, Seoul, Korea2

Objective A high-fat diet up-regulates either insulin resistance or 
triglycerides, which is assumed to be related to the expression of 
peroxisome proliferator-activated receptor (PPAR)-α and PPAR-γ. The 
beneficial effects of vitamin E on insulin resistance are well known, 
however, whether vitamin E with a high-fat diet alters the expression of 
PPAR-α and PPAR-γ remains unknown. We investigated the effects of d-α
-tocopherol supplementation on insulin sensitivity, blood lipid profiles, lipid 
peroxidation and the expression of PPAR-α and PPAR-γ in the high-fat (HF) 
diet-fed male C57BL/6J model of insulin resistance. 

Methods The animals were given a regular diet (CON; 10% fat), a HF diet 
containing 45% fat, or a HF diet plus d-α-tocopherol (HF-E) for a period of 
20 weeks. 

Results The results showed that the HF diet produced insulin resistance 
and altered the lipid profile, specifically the triglyceride (TG) and total 
cholesterol (TC) levels (P < 0.05). In this animal model, supplementation of 
d-α-tocopherol improved significantly insulin resistance and the serum levels 
of TG, very-low-density lipoprotein-cholesterol (VLDL-C) (P < 0.05). It 
decreased the levels of malondialdehyde (MDA) in the serum as well as in 
the liver. Moreover, an increase in hepatic PPAR-α expression and a 
decrease in PPAR-γ expression were noted.

Conclusion In conclusion, the oral administration of d-α-tocopherol with a 
high-fat diet had positive effects on insulin resistance, lipid profiles, and 
oxidative stress through the expression of PPAR-α and PPAR-γ in mice.

PE054 Clinical diabetes & therapeutics

A case of polyglandular autoimmune syndrome type III
Moo Hyun Son*, Eon Ju Jeon, Ho-Sang Shon, Eu Dal Jung

Department of Internal Medicine, 
Catholic University of Daege, School of Medicine, Korea

Contents In patients with an autoimmune endocrine disease, there is a 
high risk of development of another autoimmune endocrine disorder. The 
coexistence of two or more autoimmune endocrine diseases is pathognomonic
for polyglandular autoimmune(PGA) syndrome. The hallmark of PGA 
syndrome type III is the absence of adrenal insufficiency. Autoimmune 
thyroiditis and type 1 diabetes mellitus are the most common combination of 
autoimmune endocrine diseases reported. Autoimmune thyroiditis and latent 
autoimmune diabetes in adults are rarely reported. Recently, it is difficult to 
distinguish between type 1 diabetes and type 2 diabetes. A 31-year old man 
presented with polyuria, polydipisia, and weight loss of classic symptoms of 
immune-mediated diabetes. He was diagnosed with Graves’ disease about 2 
years ago. Serum glucose level was elevated (glucose 839 mg/dL, Hb A1c 
11.7%). However, there was not ketoacidosis. Glutamic acid decarboxylase 
(GAD) antibody that is specific for immune-mediated diabetes was positive 
(serum anti GAD Ab 330 U/mL (< 1 U/mL)). In addition, the titers of thyroid 
microsomal antibody, TSH receptor antibody, and thyroglobulin antibody 
were all high. We report a case of PGA syndrome type III manifesting 
diabetes mellitus, Graves’ disease, and vitiligo. In  this adults patient with the 
presence of GAD antibody, the follow-up of clinical course is necessary and 
HLA halotypes testing is considered.

PE055 Clinical diabetes & therapeutics

Medical staff experience and acceptance of an insulin 
infusion protocol in a tertiary hospital in the philippines

Queenie Ngalob*, Iris Thiele Isip-Tan, Cecilia A. Jimeno
Section of Endocrinology, Diabetes and Metabolism, Department of Medicine, 

University of the Philippines - Philippine General Hospital
Objective To evaluate medical staff experience and acceptance of the 

protocol through a survey and focused group discussion.
Methods A survey followed by focused group discussions among the 

medical staff of the Medical and Central Intensive Care Units were done. 
Questionnaires were distributed to the nurses of the two ICU units and the 
medical residents who manned in these ICUs. The survey focused  on 
assessment of their experience and acceptance of the insulin protocol. 
Focused group discussions were done after the survey to clarify  and 
confirm the information derived from the survey.  

Results A total of  110 medical staff (48 nurses and 62 medical residents) 
participated in the study. For nurses, most consider their knowledge of the 
protocol to be good.  Majority believe the insulin protocol is effective in 
controlling hyperglycemia and preventing hypoglycemia.  While 77% of 
nurses held that the protocol increases their workload due to frequent 
glucose checks and need for computations to adjust the insulin drip rates, 
majority (69%) agree that the protocol is easy to administer.  Sixty-nine 
percent have high to very high level of satisfaction with the use of the 
protocol.  Similarly,  majority of medical residents who manned the ICUs 
believe that the protocol is effective in achieving glycemic control.  While 
most felt that the protocol is not easy to administer and increases workload, 
majority would still opt to use the protocol for their patients.  The staff 
believe that periodic training  and provision for supplies were key factors in 
improving the protocol.

Conclusion Experience and acceptance of the insulin infusion protocol is 
generally excellent for nurses and physicians in the intensive care units. 
Despite an increase in workload, most believe the protocol to be effective 
and would advocate its use for ICU patients.

PE056 Insulin action & obesity

Effect of overfeeding in obese humans
Gemma Fraterrigo1,2*, Elisa Fabbrini1, 

Paloma Almeda-Valdes1, Samuel Klein1

Division of Geriatrics and Nutritional Science, Center for Human Nutrition 
Washington University School of Medicine, St. Louis, MO, USA1,

Department of Endocrinology and Metabolism University Campus Bio-Medico, 
Rome, Italy2

Objective Although obesity is associated with metabolic dysfunction and 
ectopic fat accumulation, it is unknown whether overfeeding and a 
moderate increase in body weight in obese subjects results in additional 
adverse effects on metabolic function and fat distribution. Therefore we 
evaluated the effect of overfeeding an additional 1000 kcal/day from fast 
food restaurants on insulin sensitivity and ectopic fat distribution in 11 obese 
subjects (1 male, age = 44 ± 10 y, BMI = 34 ± 3 kg/m2).

Methods A two-stage (7 and 50 mU/㎡/min) hyperinsulinemic-euglycemic 
clamp procedure in conjunction with stable isotope tracer infusion was used 
to assess hepatic and skeletal muscle insulin sensitivity. Magnetic resonance 
(MR) spectroscopy, MR-elastography and MR-imaging were used to measure 
intrahepatic triglyceride (IHTG) content and stiffness, and visceral adipose 
tissue [VAT], respectively. These measurements were obtained at baseline 
and after a 6 ± 1% (5 ± 1 weeks) weight gain was achieved. 

Results Overfeeding caused an increase in total body fat (12±4%), fat-free 
mass (2 ± 1%), and VAT (10 ± 13%) (all P-values < 0.05). IHTG content 
increased by 83 ± 51% (from 8 ± 11% to 12 ± 11%, P < 0.01), and liver 
stiffness (index of hepatic fibrosis) increased by 16 ± 22% (from 2.9 ± 0.4 
kPa to 3.2 ± 0.6 kPa, P < 0.05). Hepatic insulin sensitivity, measured as the 
% suppression of endogenous glucose production during low-dose insulin 
infusion, decreased from 71 ± 10% to 64 ± 13% (P = 0.05). Skeletal muscle 
insulin sensitivity, measured as the % increase in glucose uptake during 
high-dose insulin infusion, decreased from 321 ± 124% to 248 ± 117%, (P < 
0.05).

Conclusion These results demonstrate that overfeeding with moderate 
weight gain in already obese subjects causes further adverse effects on fat 
distribution and insulin sensitivity.



    

  

PLEN
AR

Y LECTU
R

ES
SYM

P
O

SIA
C

O
R

P
O

R
A

TE SYM
P

O
SIA

O
R

A
L P

R
ESEN

TA
TIO

N
S 

P
O

STER
 EXH

IB
ITIO

N
S

2292012 International Conference on Diabetes and Metabolism

Poster exhibitions

PE057 Insulin action & obesity

The roots of Atractylodes japonica Koidzumi promote 
adipogenic differentiation via activation of the insulin 

signaling pathway in 3T3-L1 cells
Yunkyung Han1*, Yunkyung Han1, Hyo Won Jung1, 

Yong-Ki Park2, Yong-Ki Park2

Oriental Medicine R&D Center, Dongguk University, Gyeongju, Korea1, 
Department of Herbology, College of Oriental Medicine, 

Dongguk University, Gyeongju, Korea2

Objective Type 2 diabetes (T2D) is a complex metabolic disorder 
characterized by insulin resistance and hyperglycemia. Peroxisome
proliferator-activated receptor gamma (PPARγ) is a key transcription factor 
and plays an important role in the regulation of genes involved in 
adipogenic differentiation, glucose metabolism and insulin signal transduction.

Methods In this study, the effects of the root extract of Atractylodes 
japonica Koidzumi (Atractylodis Rhizoma Alba, ARA) on the differentiation 
of 3T3-L1 preadipocytes and the possible mechanism of glucose transport 
were investigated. 3T3-L1 cells were cultured with insulin and ARA extract.

Results In 3T3-L1 cells, ARA extract significantly enhanced adipogenic 
differentiation and upregulated the expression of PPARγ genes and protein 
in a dose-dependent manner. ARA also promoted glucose transport by 
increasing the glucose transporter 4 (GLUT-4), phosphatidylinositol 3-kinase 
(PI3K) and insulin receptor substrates-1 (IRS-1) levels.

Conclusion Our results suggest that ARA extract may be an attractive 
therapeutic agent for managing T2D via promoting the differentiation of 
adipocytes with the upregulation of PPARγ levels and the activation of the 
insulin signaling pathway.

 

PE058 Insulin action & obesity

Association between body mass index and glomerular 
filtration rate (GFR) in male workers

Kyung Hui Nam*, Sook Hee Sung, Ra Kyung Ahn, Bong Jun Kang, 
Soo Chul Kang, Tae In Choi

Radiation Health Research Institute, 
Korea Hydro & Nuclear Power Co., Ltd., Korea

Objective Overweight and obesity are well-established risk factors for 
cardiovascular disease and decline in kidney function in individuals with 
existing chronic kidney disease (CKD). Previous studies reported a positive 
association between body mass index (BMI) and CKD among men. In this 
context, we examined the relationship between BMI and CKD in a study of 
male workers.

Methods A total of 1,761 male, 30 years and older, untreated hypertension, 
diabetes and dislipidemia, were enrolled. Participants classified as 572 
normal (BMI < 23 kg/m2), 478 overweight (BMI 23~25 kg/m2) and 711 obese 
(BMI ≥ 25 kg/m2). Anthropometry and biochemical parameters were 
measured and one time spot urine was collected for estimating urine-Na 
(UNa). The stages of CKD were defined according to the estimated 
glomerular filtration rate (GFR) based on recent guidelines of the National 
Kidney Foundation.

Results The mean of waist-circumference, percent body fat, lean body 
mass, waist-hip ratio, systolic blood pressure and diastolic blood pressure 
values were significantly higher in participants with more advanced BMI 
levels (P < 0.001). Total cholesterol, low density lipoprotein and triglyceride 
levels were significantly higher in the obesity group than the others (P < 
0.001), and high density lipoprotein level was significantly lower in the 
obesity group than the other groups (P < 0.001). The mean spot UNa values 
were significantly higher in participants with more advanced BMI levels (P < 
0.01). The estimated GFR (eGFR) significantly decreased with increasing 
BMI levels (P < 0.001), and the correlation coefficient between eGFR and 
BMI was -0.117 (P < 0.001). Increasing BMI levels were positively associated 
with CKD (P < 0.001).

Conclusion Since type 2 diabetes is obesity dependent, and obesity is the 
main aetiogical cause of type 2 diabetes. Higher BMI levels were negatively 
associated with GFR levels, and therefore positively associated with CKD 
among men.

PE059 Insulin action & obesity

Effects of exercise-induced weight loss on ratio of acylated 
and unacylated ghrelin in obese adolescent

Hyun-Jun Kim*

Department of Physical Education, Kyungnam University
Objective Ghrelin induces growth hormone release from the pituitary 

gland, increases appetite and stimulates weight gain. In several reports, 
ghrelin increased in response to modest weight loss resulting from long-term 
exercise. Exercise is due to an increase in des-acylated ghrelin, not acylated 
ghrelin. We tested the effect of combined exercise on ratio of acylated and 
unacylated ghrelin during a 12-week aerobic and resistant training program 
in untrained overweight and obese adolescent.

Methods Twenty 13-year-old boys were randomly assigned to one of two 
groups: a control group who performed no additional exercise and an 
exercise group who performed a combined exercise. The combined exercise 
programme, consisting of aerobic exercise and resistance training, was 
performed by the experimental group under supervision for 12-week(three 
times a week) at 55~64% and 65~75% of maximum. At baseline and 12 
weeks, body composition, lipid profile, total ghrelin and acylated ghrelin 
were measured.

Results There were significant differences between the groups in the 
pattern of change of weight (P = 0.002), BMI (P = 0.04), body fat percentage 
(P = 0.03), body fat mass (P = 0.008), lean body mass percentage (P = 0.039),
TC (P = 0.032), LDL-C (P = 0.039), total ghrelin (p = 0.004), unacylated ghrelin
(P = 0.003), ratio of acylated ghrelin (P < 0.001), and ratio of unacylated 
ghrelin (P < 0.001) levels during the 12-week study.

Conclusion The combined exercise program increases lean body mass 
percentage, total ghrelin, unacylated ghrelin, and ratio of unacylated ghrelin 
levels and decreases weight, BMI, body fat percentage, body fat mass, TC, 
LDL-C, and ratio of acylated ghrelin levels in previously untrained and 
overweight and obese adolescent. These findings suggest that exercise 
ameliorate appetite and energy metabolism through ratio of acylated ghrelin 
and unacylated ghrelin levels changing from 12-week combined exercise.

PE060 Insulin action & obesity

Adipocyte-specific deficiency of CRIF1 regulates browning 
of white adipose tissue in mice model

Ju hee Lee*, Min jeong Ryu, Min Jeong Choi, Soung Jung Kim, 
Jin Bum Uhm, Yea Eun Kang, Hyun Jin Kim, Bon Jeong Ku, Min ho Shong

Research Center for Endocrine and Metabolic Disease, 
Chungnam National University Hospital

Objective Promoting brown adipose tissue (BAT) function has a 
therapeutic potential to combat obesity. However, the amount and activity 
of BAT are very limited in humans. As an alternative strategy, inducing 
brown adipocyte like feature in white adipose tissue (WAT) has been 
investigated. The metabolic benefits of this conversion (browning effects) 
may include prevention of diet-induced obesity and increased insulin sensitivity.
It has been known that browning effects of WAT in rodent models scan be 
brought by cold-exposures, and treatment with beta3-adrenoreceptor agonists
or cytokines. However, the mechanism of this "browning" effect need to be 
solved. Therefore, we investigated the role of OXHPOS function of WAT in 
browning effects.

Methods We created mice lacking CRIF1, a regulator of mitochondrial 
OXPHOS function, in adipocytes using Cre/LoxP recombination. The mice 
were housed at room temperature in a 12hr light/dark cycle with free access 
to normal chow. Male adipocyte-specific CRIF1 knockouts and wild type 
mice between 7 and 9 weeks old were intraperitoneally injected daily with 
10 mg/kg rosiglitazone or saline for 2 weeks. We performed histologic analysis
by paraffin-embedded section, gene expression analysis by quantitative 
real-time PCR and protein analysis by Western blotting to evaluate the 
browning phenomena in WAT.

Results The adipocyte-specific CRIF1 knockout mice caused marked 
decrease of OXHPOS complex in adipocytes. The UCP1 protein levels of 
white adipose tissue was changed in adiponectin-Cre CRIF1 knockout mice.

Conclusion Adipocyte-specific deletion of CRIF1 Inhibits browning of 
subcutaneous white adipose tissue.The OXPHOS function in white 
adipocytes is related to browning effect.
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PE061 Insulin action & obesity

The circumstances causing insulin resistance also induces 
FGF21 resistance by decreasing the activation of the 

downstream signals of FGF21 in human skeletal muscles
Min Suk Lee1*, Eun Suk Ha1, Sung-E Choi1, So-Yeon An1, Bu Kyung Kim1, 
Tae Ho Kim2, Bo Heyoung Kim4, Hyun Kim4, Hae Ry Lee4, Seung Jin Han1, 

Hae Jin Kim1, Dae Jung Kim1, Yup Kang3, Kwan-Woo Lee1

Department of Endocrinology and Metabolism, Ajou University School of 
Medicine, Suwon, Korea1, Division of Endocrinology, Department of Internal 

Medicine, Kwandong University, College of Medicine, Myongji Hospital, Goyang, 
Korea2, Institute of Medical Science, Ajou University School of Medicine, Suwon, 

Korea3, Nursing Department, Ajou University Medical Center, Suwon, Korea4

Objective Insulin resistance and hyperinsulinemia are the hallmark features of non- 
insulin-dependent diabetes mellitus (NIDDM) and obesity, but the detailed pathogenesis 
underlying the initiation of insulin resistance is still poorly understood. Recently, fibroblast 
growth factor 21 (FGF21), a novel member of the FGF family, was identified as a potent 
metabolic regulator with specific effects on glucose and lipid metabolism. 

We investigated the mechanisms involved in the induction of FGF21 resistance in human 
skeletal muscle of type 2 diabetes (T2DM) patients.

Methods We recruited 16 type 2 diabetic subjects and 12 subjects with normal glucose 
tolerance for this study. All subjects signed informed consent forms regarding the 
experimental procedures. The Institutional Medical Ethics Committee approved all methods.

Whole-body insulin-mediated glucose uptake was determined using a euglycemic hyperinsulinemic
clamp test. A percutaneous biopsy sample of the vastus lateralis muscle was obtained from 
15 to 20 cm above the knee using a Bergstrom needle.

Differentiated HSMMs were pretreated with palmitate at three different concentrations 
for 24 h, and then were stimulated for 10 min with recombinant FGF21 (100 ng/mL).

We measured levels of FGF21, FGF Receptor, FRS2, and ERK1/2 using antibodies 
specific for FGF21 (Abcam, Cambridge, MA), phospho-FGF Receptor (Tyr653/654), phospho 
r-FRS2-α (Tyr196), and phospho-ERK1/2 (Thr202/Tyr 204) (Cell Signaling technology, 
Danvers, MA), respectively.

Results Levels of FGF21 were significantly increased in skeletal muscles from T2DM 
subjects but levels of active FGF receptor and FRS2α were significantly decreased in 
skeletal muscles from T2DM subjects. Similarly, FGF21 increased levels of active FGF 
receptor, FRS2α and ERK1/2 in HSMMs but there were significantly decreased levels of 
FGF21-stimulated FGF receptor, FRS2α and ERK1/2 in HSMMs treated with palmitate.

Conclusion In conclusion, FGF21 resistance apparently was involved in insulin resistance 
in skeletal muscle in type 2 diabetes.

   
PE062 Insulin action & obesity

Inhibitory effect of KE-28, a Korean traditional herbal 
formula, on adipocyte differentiation in 3T3-L1 cells

Soo-Jin Jeong*, Sae-Rom Yoo, Hyeun-Kyoo Shin
Basic Herbal Medicine Research Group, Herbal Medicine Research Division, 

Korea Institute of Oriental Medicine, Daejeon, Korea
Objective KE-28 is a Korean traditional herbal prescription widely used to 

treat respiratory diseases. The present study was carried out to evaluate 
anti-obesity activity of KE-28 in vitro.

Methods KE-28 consists of 12 medicianal herbs and prepared using an 
herbal extractor for 2 h at 100℃. Preadipocyte 3T3-L1 cells were induced the 
differentiation into adipocytes by IMBX, dexamethasone and insulin with or 
without KE-28 for 8 days. Is inhibitory effect on adipogenesis was 
determined by oil red O staining, GPDH activity assay, leptin ELISA and 
triglyceride quantification assay.

Results Compared with the differentiated adipocytes, KE-28 treatment 
reduced lipid accumulation with no cytotoxicity in 3T3-L1 cells. KE-28 
significantly inhibited the enzymatic activity of GPDH as well the contents of 
triglyceride in a dose-dependent manner. The amount of adipokine leptin in 
the media was dramatically decreased in a dose-dependent manner.

Conclusion Our finding implies that KE-28 could be suggested as a 
valuable anti-obesity medication. Further study will be necessary to verify its 
anti-obesity activity using in vivo experimental models.

PE063 Insulin action & obesity

Usefulness of various anthropometric measurements to 
predict insulin resistance in healthy Korean population

Jeong Ah Shin*, Hun Sung Kim, Jin Sun Jang, Hye Kyung Yang, 
Jae Hyoung Cho, Bong Yun Cha, Ho Young Son, Kun Ho Yoon

Seoul St. Mary's Hospital, The Catholic University of Korea
Objective The aim of this study was to assess how effectively various 

anthropometric parameters can predict insulin resistance in healthy Korean 
adult population.

Methods We performed retrospective cross-sectional study in 6195 adult 
subjects to perform routine health check-up in Seoul St. Mary’s hospital. 
Anthropometric parameters including body mass index (BMI), waist 
circumference (WC) and waist-to-hip ratio (WHR) were measured to use 
standard methods. Percentage of body fat was determined by bioelectric 
impedance analysis (BIA). To estimate insulin resistance, the homeostatic 
model assessment of insulin resistance (HOMA-IR) was used. The stepwise 
regression models and receiver operating characteristics (ROC) curve 
analysis were performed to predict HOMA-IR.

Results The percentage of body fat was the best predictor of HOMA-IR in 
both sex. And WC and WHR were better than BMI to predict insulin 
resistance. ROC curve showed the percentage of body fat to be more 
sensitive in detecting insulin resistance than other parameters, but with less 
specificity.

Conclusion In healthy adult population, the percentage of body fat by BIA 
was better than WC, WHR, and BMI to predict insulin resistance.

PE064 Insulin action & obesity

High prevalence of papillary thyroid cancer in patient 
with hyperinsulinemia

Min Jung Bae1*, Sang Soo Kim1, Won Jin Kim1, Yang Seon YI1, 
Yun Kyung Jeon1, Bo Hyun Kim1, Yong Ki Kim2, In Joo Kim1

Department of Internal Medicine, Pusan National University Hospital, Busan, 
Korea1, Kim Yong Ki Internal Medicine Clinic, Busan, Korea2

Objective Patient with insulin resistance have higher risk of thyroid 
nodules. However, the associations between hyperinsulinemia and thyroid 
cancer are uncertain. We evaluated the relationships between hyperinsulinemia
and prevalence of papillary thyroid cancer.

Methods A total of 855 patients who underwent total thyroidectomy and 
1298 patients underwent regular medical check up in Pusan National 
University Hospital were retrospectively reviewed in this study. Patients 
were grouped according to serum insulin level, fasting glucose level and the 
homeostasis model assessment of insulin resistance (HOMA-IR) index. 

Results The prevalence of thyroid cancer was significantly correlated with 
increased insulin, glucose and HOMA-IR in the univariated analysis. These 
associations were persistent after adjusting for several confounding variables 
such as sex, age, BMI, smoking history, hypertension, previous thyroid 
disease, previous other cancer, total cholesterol and TSH level. The 
multivariated- adjusted odds ratio for prevalence of thyroid cancer in the 
highest quartile group of insulin, glucose and HOMA-IR were 2.85, 11.18 
and 4.15 (all P < 0.001) compared to the lowest quartile group. However, 
insulin, glucose level and HOMA-IR were not associated with thyroid cancer 
severity such as cancer size, multifocality, microscopic invasion and lymph 
node metastasis.

Conclusion We conclude that hyperinsulinemia and insulin resistance were 
strongly associated with prevalence of papillary thyroid cancer in Korean 
population.
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PE065 Insulin action & obesity

Effect of quercetin on gluconeogenesis and inflammatory 
alterations in ob/ob mice

Joo Sun Choi*, Hyo Jung Lee, Jungmi Kim, Jihyun Song
Division of Metabolic Diseases, Center for Biomedical Sciences, Korea National 

Institute of Health, Chungbuk, Korea
Objective Quercetin is an abundant flavonoid with anti-inflammatory 

action that relies on a wide range of mechanisms of action. It could modify 
the establishment of inflammation in adipose tissue during obesity. This 
study investigated the effect of quercetin treatment on obesity, inflammation 
and insulin sensitivity and its potential molecular mechanisms.

Methods The 7 week-old male lean C57BL6/J and ob/ob mice received HF 
diet (45% energy from fat) for 5 weeks. Quercetin injected intraperitoneally 
(i.p.) every day for 2 weeks at the dosage of 100 mg/kg body weight after 3 
weeks of HF diet feeding. We measured insulin resistance index, adiposity 
and macrophage infilteration.

Results Obese mice presented significantly increased plasma levels of 
insulin, glucose and IL6, and insulin resistance compared with lean mice. 
Although quercetin supplementation was not significantly affected on these 
parameters in both of lean and obese mice with HF diet, it reduced fatty 
liver and fat weight. Quercetin supplementation significantly increased 
hepatic GK protein expression and significantly decreased PEPCK protein 
expression compared with HF diet in lean and obese mice. The mice fed HF 
with quercetin exhibited a significant reduction in the number of adipose 
cells expressed per area and a smaller mean cell circumference, radius, and 
area compared with the mice fed HF in both lean and ob/ob mice. 
Quercetin supplementation resulted in smaller in distribution of cell size, 
indicating that the reduction in total fat mass. Quercetin significantly 
reduced the production of IL-6 in lean mice and macrophage infilteration 
(F4/80+cells) of epididymal adipose tissue in lean and obese mice. In lean 
animals, F4/80-expressing cells were uniformly small, dispersed, and rarely 
seen in aggregates. The fraction of F4/80-expressing cells was greater in 
obese mice and greatest in the severely obese HF diet fed mice. Ouercetin 
reduced this macrophage infiltration in lean and obese mice.

Conclusion Quercetin significantly reduced the fatty liver and adiposity, 
which improved hepatic gluconeogenesis. Quercetin was able to inhibit 
microphage infilteration through maybe cytokine production in adipose 
tissue.

PE066 Insulin action & obesity

Changes in glucose and iron metabolism in the 
metabolically stressed hepatic cells

Hyo Jung Lee*, Joo Sun Choi, Jihyun Song
Division of Metabolic Diseases, Center for Biomedical Sciences, Korea National 

Institute of Health, Chungbuk, Korea
Objective While iron is a vital requirement for normal cellular physiology, 

excess tissue/cellular iron level is a risk factor for diabetes, but the 
mechanisms underlying the association are incompletely understood. Excess 
iron could play a role in generating reactive oxygen species (ROS) which are 
thought to be responsible for mitochondrial dysfunction which could induce 
abnormal hepatic gluconeogenesis.

To explore the interacting pathways linking glucose and iron metabolism, 
we investigated the effect of excess iron or oligomycin-induced mitochondrial 
dysfunction on the formation of ROS, the extent of iron accumulation, the 
expression levels of proteins involved in iron-metabolism and gluconeogenesis
in the SK-HEP-1 human liver cell line.

Methods The SK-HEP-1 cells were treated with 20 uM Fe-NTA for 24 h. 
Mitochondrial function was destroyed by 40 uM oligomycin, a mitochondrial 
ATPase inhibitor, for 24 h. To assess the effects of desferoxamine (DFO), an 
iron chelator, or n-acetylcysteine (NAC), a ROS scavenger, the cells were 
treated with for 2 h before the incubation with Fe-NTA or oligomycin. 

Results Increased cellular iron, and increased expressions of ferritin and 
hepcidin (the iron storage and iron transport protein, respectively) with 
decreased expression of ferroportin (the iron efflux protein) were observed 
with Fe-NTA treatment. These changes were inhibited by DFO. While 
Fe-NTA increased ROS production and PEPCK expression, DFO and NAC 
inhibited those increments. Oligomycin-induced mitochondrial dysfunction 
increased ROS production and an iron accumulation, and changed the 
expressions of proteins involved in iron metabolism as well as gluconeogenesis.

Conclusion The iron overload in the liver cells stimulates hepatic 
gluconeogenesis through ROS production, similarly to the consequences 
induced by mitochondrial dysfunction. Mitochondrial dysfunction changed 
the cellular iron metabolism. Thus mitochondrial dysfunction and excess 
iron overload interact together on iron and glucose metabolism directly or 
indirectly. The excessive hepatic iron deposition can increase gluconeogenesis,
and the risk for hyperglycemia.

PE067 Insulin action & obesity

Regulation of hepatic insulin sensitivity by NCoA6
Gyun-Sik Oh*, Geun Hyang Kim, Kyung Jin Lee, Jin Yoon, Seung-Whan Kim
Department of Pharmacology, Asan Medical Center, University of Ulsan College 

of Medicine, Seoul, Korea
Objective NCoA6 is a transcriptional coactivator and regulates insulin 

secretion and beta-cell survival. The current study was performed to 
elucidate the role of NCoA6 in the regulation of insulin sensitivity.

Methods Glucose-stimulated insulin secretion was measured using islets 
isolated from wild type and NCoA6+/- mice. Intraperitoneal glucose, insulin 
and pyruvate tolerance tests were performed to compare glucose tolerance, 
insulin sensitivity, and gluconeogenic activity, respectively, between wild 
type and NCoA6+/-  mice. To elucidate the regulation mechanism of insulin 
sensitivity by NCoA6, immunoblot analysis, chromatin immunoprecipitation 
analysis, qRT-PCR, and luciferase assay were employed.

Results Although islet cells from 10-week-old NCoA6+/- mice secreted less 
insulin than wild-type islets, there was no significant difference in glucose 
tolerance between NCoA6+/- and wild-type mice. However, NCoA6+/- mice 
did show increased insulin sensitivity compared to wild-type mice in insulin 
tolerance tests. Consistently, the levels of phosphorylated Akt were higher in 
NCoA6+/- hepatocytes than in wild-type hepatocytes after insulin treatment. 
Moreover, decreases in phosphoenolpyruvate carboxykinase mRNA in refed 
mice were more prominent in NCoA6+/- livers than in wild-type livers. 
Interestingly, the expressions of SOCS1 (suppressor of cytokine signaling-1) 
and SOCS3, well-known insulin signaling inhibitors, were decreased in 
NCoA6+/- hepatocytes and increased in NCoA6 overexpressing hepatocytes. 
Furthermore, NCoA6 was recruited to the promoter region of SOCS1 and 
potentiated the transcription by SREBP-1c (sterol regulatory element binding 
protein-1c). This transcription activating function of NCoA6 was diminished 
by mutations of SREBP-1c binding sites in SOCS1 promoter.

Conclusion These results suggest that NCoA6 negatively affects hepatic 
insulin sensitivity, at least in part, through induction of the insulin signaling 
inhibitors SOCS1 and SOCS3.

PE068 Insulin action & obesity

The association with serum vaspin and metabolic syndrome 
in healthy Korean subjects

Jung Min Kim1*, Kyung Soo Ko1, Byung Doo Rhee1, Cheol-Young Park2, 
Jong Chul Won1

Department of Internal Medicine, Sanggye Paik Hospital, Inje University College 
of Medicine, Seoul, Korea1, Department of Internal Medicine, Sungkyunkwan 

University School of Medicine, Kangbuk Samsung Hospital, Seoul, Korea2

Objective Visceral obesity is associated with insulin resistance, type 2 
diabetes, and cardiovascular diseases. Moreover, visceral adipose tissue-specific
secretion of various adipokines may be responsible for these clinical 
consequences of visceral adipose tissue accumulation. Visceral adipose 
tissue-derived serpin (vaspin) was suggested as a novel adipokine related to 
obesity and its metabolic consequences. The aim of the present study was to 
investigate the relationship of serum vaspin levels with visceral adipose 
tissue (VAT) and components of metabolic syndrome (MetS).

Methods A cross-sectional analysis of healthy men (n = 97) and women (n 
= 156) for evaluation of clinical, laboratory, and anthropometric parameters 
were undertaken. Serum vaspin levels were determined. Abdominal VAT 
and subcutaneous adipose tissue were measured by computed tomography.

Results In a total of 253 subjects, 47 (18%) had MetS. Thirty three (34%) 
men and 14 women (9%) had MetS (P < 0.001). Mean serum vaspin level 
was significantly lower in men compared to women. There was no 
significant difference in mean serum vaspin level between the group with 
MetS and those without. However, in men, mean serum vaspin level was 
significantly lower in the group with MetS compared to those without. Mean 
serum vaspin level tended to decrease along to the number of MetS 
components. Serum vaspin level was negatively correlated with waist 
circumference, systolic and diastolic blood pressure, serum triglyceride, and 
abdominal VAT, but positively with high-density lipoprotein cholesterol. 
However, adjusting for sex, this correlation was disappeared.

Conclusion We found a sexual dimorphism in serum vaspin. Low serum 
vaspin levels are associated with MetS, especially in men. Serum vaspin 
levels are also associated most of components of MetS, such as visceral 
obesity, blood pressure, serum triglyceride, and high-density lipoprotein 
cholesterol, but this correlation might be caused by sex.
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PE069 Insulin action & obesity

Increased ATP production by AMP-activated protein kinase 
is not associated with mitochondrial biogenesis 

in hepatocytes
So-Young Park1*, Sang-Oh Choi1, Mi Kyoung Park2, So Young Park2, 

Duk Kyu Kim2, Hye-Jeong Lee1

Department of Pharmacology, Mitochondrial Hub Regulation Center, Dong-A 
University College of Medicine1, Department of Internal Medicine, Medical 

Science Research Institute, Dong-A University College of Medicine2

Objective AMP-activated protein kinase (AMPK) is an enzyme which plays 
a central role in the control of intracellular energy metabolism. AMP binding 
to the enzyme promotes its phosphorylation by the tumor suppressor LKB1, 
resulting in full activation. Once activated, the enzyme turns off biosynthetic 
pathways and at the same time turns on catabolic pathways, thus conserving 
ATP levels. In this study, we questioned whether the activation of AMPK is 
able to increase the production of ATP or not, and what mechanism might 
be involved.   

Methods We employed AICA riboside (5-aminoimidazole-4-carboxamide 
-1-β-D-ribofuranoside) for activation of AMPK and Compound C for 
inhibition of AMPK. For cell culture experiment, we used Chang liver cells 
known as human normal hepatocytes and HepG2 cells known as human 
hepatocarcinoma cells. For ATP measurement, luciferin/luciferase assay was 
used with cell boiling method. Mitochondrial genomic DNA (mtDNA) was 
quantified by real-time qPCR with whole genomic DNA for analysis of 
mitochondrial biogenesis. Mitochondrial gene expression were measured by 
real-time qPCR. For animal model for this study, adenoviral-mediated AMPK 
gene transfer was employed for overexpression of AMPK in mice. 

Results Activation of AMPK by AICAR showed increased ATP production in 
Chang liver cells, HepG2 Cells and AMPK-overexpressed murine liver. 
Treatment of Compound C as inhibitor of AMPK did not increase the 
production of ATP in both cells. Oxidative phosphorylation-related gene 
expression was increased by activation of AMPK while the expression was 
not affected by inhibition of AMPK. However, the amount of mtDNA was 
not changed by activation of AMPK or inhibition of AMPK.

Conclusion These results suggest that the activation of AMPK may induce 
the production of ATP. The mechanism of ATP production by AMPK might 
be increased gene expression of oxidative phosphorylation system and not 
be associated with mitochondrial biogenesis in hepatocytes.

PE070 Insulin action & obesity

Celecoxib improves mitochondrial biogenesis in fatty 
acids-induced insulin resistance in skeletal muscle
Hyun Min Kim1*, Mi-Ra Yun2, Byung Hun Jeon2, Byung-Wan Lee1, 

Eun Seok Kang1, Hyun Chul Lee1, Bong Soo Cha1

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, 
Korea1, Brain Korea 21 Project for Medical Science, Yonsei University College 

of Medicine, Seoul, Korea2

Objective It is well known that mitochondrial dysfunction might play an 
important role in the pathophysiology of insulin resistance. And recently, 
several studies suggest that celecoxib, one of COX-2-selective inhibitors, has 
positive effect on insulin sensitivity. Here, we investigate the effect of 
celecoxib on insulin sensitivity and mitochondrial biogenesis in in-vivo and 
in-vitro studies.

Methods Twenty-week-old male OLEFT rats (n = 20) were separated into 
two groups: high fat diet fed and vehicle treated (n = 10); high fat diet fed 
and celecoxib (15 mg/kg) treated. Lean nondiabetic LETO rats were used as 
control. C2C12 myotubes were incubated in high palmitate condition (500 
uM) with or without various doses of celecoxib (1, 3, 10, 30, and 50 uM) for 
24 and 48 hours. To assess the mitochondrial biogenesis, nuclear peroxisome
proliferator-activated receptor gamma coactivator-1a (PGC-1a), mitochondrial
transcription factor A (Tfam), and nuclear respiratory factor-1 (Nrf1) expression 
were assessed by immunoblot.

Results Five-week treatment with celecoxib did not change body weight, 
food intake, and fasting plasma glucose level. However, celecoxib improved 
insulin sensitivity in high fat diet-fed OLEFT rats in OGTT. Electron 
microscopic findings of gastrocnemius muscle and mtDNA/nuclear DNA 
showed that celecoxib preserved mitochondrial density in diabetic rat 
muscle. In in-vitro studies, celecoxib increased nuclear PGC-1a expression 
in a dose- and time-dependent manner. High dose palmitate treatment 
decreased nuclear PGC-1a expression, however, simultaneous treatment 
with celecoxib preserved nuclear PGC-1a expression. Regarding Tfam and 
Nrf1, there were no differences.

Conclusion In summary, we have observed that celecoxib preserves 
mitochondria density and improves mitochondrial biogenesis in skeletal 
muscle in high fat diet-fed rats and palmitate-induced insulin resistance in 
C2C12 skeletal muscle cells.

PE071 Insulin action & obesity

Effects of nepetae spica extract in obese mice fed 
a high-fat diet

Changhyun Roh*, Min-Kyoung Park, Hee-June Shin, 
Uhee Jung, Jin-Kyu Kim

Korea Atomic Energy Research Institute
Objective Obesity threatens to become the foremost cause of chronic 

disease in the world. Being obese can induce multiple metabolic abnormalities
that contribute to diabetes, dyslipidemia, cardiovascular disease, glucose 
intolerance and other chronic disorders. It is becoming one of the greatest 
threats to global health in this millennium, with more than 1 billion 
overweight adults and of those, at least 300 million are clinically obese. 
Considerable advances have been made in diet, exercise and behavior 
approaches to treatment for obesity and new drugs with even better profile 
of pharmacological activity continues to be introduced on a regular basis. 
Thus, in spite of tremendous development in the field of allopath during the 
20th century, plants still remain one of the major sources of drug in the 
modern as well as traditional system of medicine throughout the world.

Methods In this study, we elucidated that Nepetae Spica extract 
significantly inhibited lipid accumulation during 3T3-L1 adipocyte 
differentiation. Furthermore, Nepetae Spica extract reduced the body weight 
gain induced through feeding a high-fat diet to C57BL/6 mice.

Results The treatment of Nepetae Spica extract significantly reduced the 
adipose tissue weight to 2.7/100 g of body weight in high-fat mice. When 
their adipose tissue morphology was investigated for histochemical staining, 
the distribution of cell size in the high-fat diet groups was hypertrophied 
compared with those from Nepetae Spica extract-treated mice. In addition, 
in Nepetae Spica extract-treated mice, a significant reduction of serum 
triglyceride and T-cholesterol was observed at to 21% and 17%, respectively.

Conclusion The discovery of bioactive compounds from diet or dietary 
supplementation is one of possible ways to control obesity and to prevent or 
reduce the risks of various obesity-related diseases. These results support 
that Nepetae Spica extract is expected to create the therapeutic interest with 
respect to the treatment of obesity.

PE072 Insulin action & obesity

High fat diet-induced obesity is associated with 
hypothalamic inflammation in myeloid deletion of SIRT1 

mice
Byeong Tak Jeon1*, Young-Sool Hah2, Soo Kyoung Kim3, Tae Sik Jung3, 

Sang-Il Lee3, Gu Seob Roh1

Department of Anatomy and Neurobiology, Medical Research Center for Neural 
Dysfunction, Gyeongsang National University School of Medicine, Jinju, Korea1, 

Clinical Research Institute, Gyeongsang National University Hospital, Jinju, 
Korea2, Department of Internal Medicine, Gyeongsang National University 

School of Medicine, Jinju, Korea3

Objective Chronic inflammation is well known as a causal factor leading to 
the development of obesity, insulin resistance, and type 2 diabetes. Recent 
studies have shown that obesity results from the installation of an 
inflammatory process in the hypothalamus, which leads to resistance to the 
anorexigenic hormones leptin and insulin and finally to the defective 
regulation of food intake and energy expenditure. The important role that 
SIRT1, the leading situin family member, plays in immune response remains 
unclear. In this study, we investigate whether SIRT1 plays a pivotal role in 
regulating the inflammation and insulin resistance in the hypothalamus.

Methods C57B/6J wild type (WT) or myeloid cell-specific SIRT1 knockout 
(SIRT1 KO) mice were fed a normal diet (ND) or high fat diet (HFD) for 20 
weeks. Metabolic parameters in serum were measured using ELISA and 
western blot and immunohistochemistry in liver, epididymal fat, and 
hypothalamus were performed.

Results Hepatic steatosis, macrophage infiltration, and insulin resistance 
were increased in HFD-fed SIRT1 KO mice compared to HFD-fed WT mice. 
In the hypothalamus, tumor necrosis factor-α (TNF-α) and Iba1 expression 
were increased in HFD-fed SIRT1 KO mice compared to HFD-fed WT. HFD 
induced acetylation of NF-kB p65 in the hypothalamus of both WT and 
SIRT1 KO mice. However, SIRT1 KO mice significantly displayed higher 
levels of acetylation of NF-kB p65. The phosphorylation of c-Jun N-terminal 
kinase (JNK) and insulin receptor substrate 1 (IRS-1) were also increased in 
the hypothalamus of HFD-fed SIRT1 KO mice compared to HFD-fed WT.

Conclusion These data suggest that SIRT1 is an important role for 
hypothalamic inflammation and insulin resistance in mice with chronic high 
fat diet.
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PE073 Insulin action & obesity

Effects of caloric restriction on insulin sensitivity and 
antioxidant activity in ovariectomized rats

HyeJin Ahn1*, Hansongyi Lee1, Ryowon Choue2

Department of Medical Nutrition, Graduate School of East-West Medical 
Science, Kyung Hee University1, Department of Medical Nutrition, Graduate 

School of East-West Medical Science, Kyung Hee University & Department of 
Medical Nutrition, Graduate School of East-West Medical Science, Kyung Hee 
University & Research Institute of Medical Nutrition, Kyung Hee University2

Objective The influence of estrogen deficiency on the insulin resistance 
and risk of cardiovascular disease (CVD) is well known. Insulin resistance is 
associated with adverse changes in cardiovascular risk factors, such as 
obesity, high triglyceride levels, low levels of HDL-cholesterol (HDL-C) and 
increased levels of LDL-cholesterol (LDL-C). Many studies emphasized that 
caloric restriction (CR) is an important protective factor as well as the most 
safe and effective treatment for insulin resistance as well as CVD. The 
purpose of the study was to investigate the effects of caloric restriction on 
insulin resistance and cardio-metabolic risk biomarkers in ovariectomized 
(OVX) rats. 

Methods Seven–week–old female Sprague-Dawley rats were randomized to 
sham-operated control fed ad libitum diet (SHAM-AD), sham-operated fed 
caloric restriction diet (SHAM-CR), ovariectomy-operated control fed ad 
libitum diet (OVX-AD), or ovariectomy-operated fed caloric restriction diet 
(OVX-CR). For 8 weeks, the OVX-AD group was pair-fed with the SHAM-AD 
group and the CR groups were fed diet with 50% fewer calories than their 
counterparts. 

Results Cardio-metabolic risk biomarkers (glucose, insulin, TG, TC, LDL-C, 
HDL-C, SOD, MDA, GPx) were analyzed at the end of the experiment. 
HOMA-IR and QUICKI were calculated to using fasting levels of glucose and 
insulin. The results showed that serum levels of glucose, TG, TC, LDL-C, 
MDA, and GPx were highest in the OVX-AD group (p<0.05). On the other 
hand, HDL-C levels were higher in the calorie restriction groups than in the 
ad libitum groups regardless of the operation. Calorie restriction significantly 
influenced serum levels of insulin, TG, HDL-C, LDL-C HOMA-IR, and 
QUICKI (P < 0.05). Ovariectomy significantly influenced serum levels of 
glucose, TC, GPx SOD, and HOMA-IR (P < 0.05). 

Conclusion As a conclusion, the calorie restriction produced positive 
effects on insulin resistance as well as cardio-metabolic risk biomarkers, 
especially in ovariectomized rats.

PE074 Insulin action & obesity

Control of adipogenesis by F-box protein 9
Kyeong Won Lee*, Sung Soo Chung, Jin Woo Choi, Kyong Soo Park

Department of Internal Medicine, 
Seoul National University Hospital, Seoul, Korea

Objective F-box protein 9 (FBXO9) is a member of SCF (Skp, Cullin, 
F-box)-type ubiquitin E3 ligase, and acts as a recognizer of targets. However, 
the targets of FBXO9 have not been reported. In this study, we investigated 
the roles of FBXO9 in adipogenesis of 3T3-L1.

Methods FBXO9 is overexpressed or knocked-down using adenoviruses or 
siRNAs respectively in 3T3 L1 preadipocytes. The expression levels of 
adipogenic regulators during adipogenesis are determined using qRT-PCR 
and Western blot analysis. Differentiation of adipocytes is determined by Oil 
red-O staining analysis.

Results Expression of FBXO9 was increased 12 hours and peaked 48 hours 
after the addition of the differentiation inducers and sustained until day 6 of 
adipogenesis. When the FBXO9 was knocked down in 3T3-L1 
preadipocytes, the adipogenesis was suppressed after the stimulus of 
differentiation. In contrast, when FBXO9 was knocked down two days after 
the differentiation induction, adipogenesis was not suppressed. In the 
condition of a knockdown of FBXO9 in preadipocytes, we examined the 
expression levels of adipogenic regulators including Wnt signaling 
molecules, C/EBP isoforms, PPARγ and MAPKs after the addition of the 
differentiation inducers. C/EBPβ was not fully induced and expression of 
PPARγ was almost completely inhibited by the knockdown of FBXO9. 
Reduction of the protein levels of Wnt signaling molecules, such as LRP6 
and β-catenin, upon the induction of differentiation was attenuated by the 
knockdown of FBXO9. 

Conclusion These results suggest that FBXO9 is involved in the 
adipogenesis at the early stage (day 0-2) and knock down of FBXO9 inhibits 
adipogenesis by affecting Wnt signaling or C/EBPβ expression or activity. To 
identify a more direct role of FBXO9 in adipogenesis, we need further 
studies for the regulation of Wnt signaling and C/EBPβ by FBXO9.

PE075 Insulin action & obesity

Effect of cilostazol on hepatic low-density lipoprotein 
receptor-related protein 1 (LRP1) expression suggests 

a possible mechanism for serum triglyceride 
reduction by cilostazol

Hyung Jun Kim1*, Jae Hoon Moon2, Hyun Min Kim1, Mi Ra Yun1, 
Byung Hun Jeon1, Byung Wan Lee1, Eun Seok Kang1,

 Hyun Chul Lee1, Bong Soo Cha1

Department of Internal Medicine, Yonsei University College of Medicine1, 
Department of Internal Medicine, Seoul National University Bundang Hospital2

Objective Cilostazol, a selective phosphodiesterase 3 (PDE3) inhibitor, is a 
vasodilating and antithrombotic agent. The mechanism whereby cilostazol 
reduces plasma triglyceride is not completely understood. Here we investigated
the effect of cilostazol on a remnant lipoprotein receptor, low-density 
lipoprotein receptor-related protein 1 (LRP1), which has been reported to 
play an essential role in clearance of circulating triglyceride in the liver. 

Methods Total cellular expression, functional analysis, and transcriptional 
regulation of LRP1 were analyzed in human hepatoma cell lines (HepG2, 
Hep3B) incubated with various concentrations of cilostazol. Six-week-old 
C57BL/6 mice were subjected to high-fat diet (60% kcal) and cilostazol (30 
mg/kg) treatment for 10 weeks to investigate the involvement of LRP1 in 
triglyceride reduction by cilostazol. 

Results Cilostazol increased both mRNA and protein expression of LRP1 in 
HepG2 and Hep3B cells. In addition, enhanced transcriptional activity of the 
LRP1 promoter containing a peroxisome proliferator reponse element 
(PPRE) was observed upon cilostazol treatment. Electrophoretic mobility 
shift assays (EMSAs) confirmed that cilostazol activated peroxisome proliferator
activated receptor-γ (PPAR-γ) binding to the PPRE of the LRP1 promoter. 
Cilostazol treatment enhanced the uptake of lipidated apoE3 and this effect 
was abolished when LRP1 was silenced by siRNA knockdown. A 10 week 
high-fat diet (60% kcal) induced hyperglycemia with high level of plasma 
triglycerides and reduced hepatic LRP1 expression in C57BL/6 mice. 
Treatment with cilostazol for the same period of time, however, successfully 
prevented this downregulation of LRP1 expression and significantly reduced 
plasma triglycerides.  

Conclusion Our results demonstrated that cilostazol enhances LRP1 expression
in liver by activating PPAR-γ binding to PPRE in the LRP1 promoter. 
Increased hepatic LRP1 may be essential for the reduction of circulating 
triglycerides by cilostazol.

PE076 Insulin action & obesity

Glucagon like peptide-1 receptor agonist directly reduced 
NAFLD through metabolic improvement

In-Kyung Jeong*, Da-Hee Oh, Jin Yoo, Yu Chul Hwang, 
Kyu Jeung Ahn, Ho Yeon Chung

Department of Endocrinology and Metabolism, Kyung Hee University Hospital 
at Gangdong, Kyung Hee University, Graduate School of Medicine

Objective Non-alcholic fatty liver disease (NAFLD) is associated with 
insulin resistance, and metabolic syndrome. To reverse the NAFLD is helpful 
for treatment of insulin resistance condition. Recently many extrapancreatic 
effects of GLP-1 have been demonstrated. But, the direct effect of GLP-1 
receptor agonist, exendin-4 (EX-4) on the liver is not clear. Therefore we 
investigated the direct effect of GLP-1 on the lipid metabolism in HEP3B cell 
line and in the liver of high fat (HF) fed dbdb mice.

Methods GLP-1 receptor was confirmed by realtime PCR and confocal 
microscopy in the HEP3B cell and Dbdb mice liver. HEP3B cell was treated 
with 0.5 mM palmitate with or without 100 nM exenitide treatment. 10 μg/kg 
Ex-4 was injected i.p to the HF fed dbdb mice for 6 weeks. Saline treatment 
mice and pair-feeding mice were control group. The mRNA expression of 
gene associated with lipid metabolism was examined by real time PCR. The 
protein expression was studied by Western blot. 

Results EX-4 reduced fat accumulation and reduced lipogenic gene such as 
SREBP-1, DGAT-1 and increased the gene exression of fatty acid beta 
oxidation such as CPT-1, PPAR-alpha in HEP3B cell treated with 0.5 mM 
palmitate and HF fed dbdb mice. EX-4 could not reverse the autophagy 
induced by palmitate in the HEP3B and high fat fed mice.

Conclusion In conclusion, GLP-1 receptor agonist, EX-4 reduced hepatic 
fat accumulation through down regulation of lipogenic gene expression and 
up-regulation of lipid oxidation gene, rather than autophagy pathway.
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PE077 Islet biology & insulin secretion, immunology & transplantation

Effect of GLP-1 analogues, exendin-4, 
on inhibition of islet fibrosis

Shin-young Park*, Ji-Won Kim, Kun-Ho Yoon
Department of Endocrinology & Metabolism, The Catholic University of Korea
Objective Pancreatic islet fibrosis might be to lead the beta-cell loss and 

dysfunction in type 2 diabetes. Pancreatic stellate cells (PSCs) are known to 
be related to pancreatic fibrosis and inflammation, and are the result of 
extracellular matrix (ECM) protein synthesis. So far there was no report 
which demonstrates the effects of Ex-4 on PSCs. Therefore, we investigated 
the effect of GLP-1 analogues on activated PSCs in vitro and pancreatic islets 
fibrosis in vivo.

Methods PSCs cultured in low glucose (5.5 mM D-glucose) or high glucose 
(27.7 mM D-glucose) with or without 10 nM exendin-4 for 3 and 9 days. 

Western blot analyses for the expressions of α-SMA and ECM proteins, 
such as CTGF and α-collagen I, were performed. Levels of TGF-β and 
angiotensin II in culture media are measured. For in vivo study, saline 
(control), Ex-4 (2.5 nM/kg/twice a day) and Insulin (control of glucose 
matched group) were injected into OLETF rats for 12 weeks. We analyzed 
pancreatic islet morphology, quantified beta-cells mass and the severity of 
islet fibrosis.

Results GLP-1R expression was induced with high glucose stimulation in 
PSCs. The protein level of a-SMA was increase by high glucose however 
attenuated by Ex-4 treatment for 3 days. CTGF and α-collagen I synthesis 
were increased for 9 days and also attenuated by Ex-4 treatment. Increased 
Angiotensin II and TFG-β concentration under high glucose were 
significantly reduced by Ex-4 treatment. Exendin-4 treatment also 
significantly decreased islet fibrosis area after 12wk treatment when 
compared with control group, whereas insulin treated group did not change. 

Conclusion These results indicated that Exendin-4 may be useful not only 
diabetic agent but also anti-fibrotic agent in type 2 diabetes via ability to 
inhibit PSC activation, proliferation and reduce their synthesis of ECM 
proteins and improves islet fibrosis in OLETF rats.

PE078 Islet biology & insulin secretion, immunology & transplantation

Comparisons of risk factors of diabetes and cardiovascular 
disease according C-peptide levels

Ji Yeon Kang*, Youn Koun Chang, Hyun Ju Kim, Hye Young Woo, 
Ji Young Moon, Tae In Choi

Radiation Health Research Institute, 
Korea Hydro & Nuclear Power Co., Ltd., Korea

Objective C-peptide is a one of the diabetes mellitus (DM) related factors 
as a marker of insulin secretion and production. We aimed to describe the 
levels of C-peptide in relation to risk factors of cardiovascular disease (CVD) 
in large population-based cohort. 

Methods Data was obtained from 1,797 men (996 normal group, 728 IFG 
group, 73 DM group) who have not been diagnosed with diabetes and were 
participated in annual regular health check-ups in 2012. All subjects were 
divided into three subgroups according to C-peptide level (< 1.33 ng/mL, ≤
1.33 - < 2.00 ng/mL, ≤ 2.00 ng/mL). The relationships between basal 
C-peptide and other clinical values were statistically analyzed.

Results Compared with the normal group, the mean C-peptide of IFG and 
DM groups were significantly higher after adjustment of age and BMI 
(P<0.001). All clinical parameters except low-density lipoprotein cholesterol 
(LDL), creatinine and homocysteine (Hcy) were significantly high across the 
C-peptide tertiles, including BMI, waist circumference (WC), systolic blood 
pressure (SBP), diastolic blood pressure (DBP), total cholesterol (TC), 
triglyceride (TG), insulin, glycated hemoglobin (HbA1c), fasting blood sugar 
(FBS), Homeostasis Model Assessment of Insulin Resistance (HOMA-IR) and 
uric acid (P < 0.05). C-peptide demonstrated a statistically significant positive 
correlation with BMI, WC, SBP, DBP, creatine, TC, TG, insulin, HbA1c, FBS, 
HOMA-IR and uric acid, and negative correlation with HDL after adjustement 
of age (P < 0.05).

Conclusion C-peptide appears to be highly associated with risk of DM and 
CVD, suggesting that further large prospective study would be necessary to 
address these issues as well as to identify factors determining the C-peptide 
level in response to the development CVD.

PE079 Islet biology & insulin secretion, immunology & transplantation

Triiodothyronone (T3) induces the proliferation of insulin 
secreting pancreatic beta cell lines through the Akt pathway

Seungman Kim1*, Na Han1, Tae Kyoon Kim1, Min Jung Kwon1, 
Sun Hee Lee1, Byung Doo Rhee1, Jeong Hyun Park1, Hye Sook Jeong2,

 Ji Sook Lee2, Jeonghyun Park1

Department of Internal Medicine, College of Medicine, Inje University, Busan Korea1, 
Paik Institute for Clinical Research, Inje University, Busan, Korea2

Objective Triiodothyronine (T3) has the growth stimulatory effect via the 
thyroid hormone receptors (TRs) in several cell lines. TRs expressions in 
pancreas confer the possibilities of pancreatic β cell proliferation by T3. The 
purpose of our study is to ascertain the mechanism of pancreatic β cell lines 
proliferation by T3 can be induced by Akt pathway.

Methods RIN5F and INS-1 cells were plated as a monolayer at a density of 
4 × 104 and 2 × 105, cultured in RPMI 1640 with 10% FBS and 
2-Mercaptoethaol, respectively, in six multiwells. After 48 hours, they were 
exposed to doses of T3 (10-7 M) or to vehicle alone. At 24, 48 and 72 hour of 
continuous exposure, viable cells were harvested and counted. Cell viability, 
proliferation and TRα1 and β1 expression in RIN5F and INS-1 cells were 
analyzed by Trypan Blue negative cell number in a Thomas’s
hematocytometer, FACS and Western blot. The proliferative mechanisms of 
INS-1 cell by T3 were proved by Akt pathway by Western blot.  

Results Endogenous T3 influenced the proliferation of pancreatic β cell 
lines in the doses of 10-7 M with time dependent manner via Akt pathway.

Conclusion T3 stimulated the proliferation of RIN5F and INS-1 cells. This 
property would have very improtant clinical meanings, such as the selective 
thyroid hormone receptor agonists could be used as stimulating agent for 
the proliferation of pancreatic β cells to treat type 1 and type 2 diabetes 
mellitus. Further study will be done.

PE080 Islet biology & insulin secretion, immunology & transplantation

An endocrine response to glucose intake could be impaired 
or delayed in transgenic pigs, over-expressing PEA15 

Hyun-Mi Kim*, Hwi-Cheul Lee, Hyun-Min Kim , Hak-Jae Chung, 
Byong-Chul Yang, Kyung-Woon Kim, Jin-Ki Park, Sung-Ku Hong, 

Hee-Kyung Chung, Won-Kyong Chang, Deug-Woo Han
National Institute of Animal Science

Objective The objective of current study was to discover any physiological 
changes occurred in transgenic pigs which over-express PEA15 and also 
evaluate a potential of  these animals as a disease model system for the 
investigation of diabetes and other related diseases.   

Methods Using PEA15 pigs which has been created and bred by National 
Institute of Animal Science (NIAS), we have performed a line of experiments, 
including intravenous glucose tolerance test (IVGTT), oral glucose tolerance 
test (OGTT), analysis of two blood adipokines, adiponectin and resistin. 

Results Results can summarized as these; (1) in IVGTT, blood glucose level 
in both PEA15 and control pigs surged immediately after glucose infusion 
and returned to a basal level within 30 min.  (2) in OGTT, glucose clearing 
ability was significantly impaired in PEA15 pigs while glucose increase was 
not observed at all in control pigs. (3) blood resistin level was significantly 
increased in PEA15 pigs compared with control pigs. When the expression 
of resistin was quantified using qPCR in several organs, the expression was 
highest in adipose in control pigs. In PEA15 pigs, the expression was highest 
in muscle (7-fold compared with control muscle and 5-fold compared with 
adipose tissue). 

Conclusion When our data combined, it can be concluded that the ability 
of pancreatic beta-cell to release insulin  and control blood glucose was not 
impaired as no significant difference was found in IVGTT. However, since 
glucose clearing ability was significantly impaired or delayed in PEA15 pigs 
in OGTT, our data may suggest that endocrine responses that normally 
occur after glucose intake is not working properly in PEA15 pigs. Currently 
we are investigating blood insulin levels during IVGTT and OGTT. 
Regarding elevated blood resistin level in PEA15 pigs, we speculate that the 
over-exprssion of transfected gene in muscle is responsible for the elevated 
muscular resistin expression and high blood resistin level.
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PE081 Islet biology & insulin secretion, immunology & transplantation

Resveratrol inhibits oxidative stress in pancreatic B-cells
Eun-Jin Yang*, Sang Ah Lee, Dae-Ho Lee, GwanPyo Koh

Department of Internal Medicine, Jeju National University School of Medicine
Objective Oxidative stress is one of the important mechanisms of b- cell 

failure in type 2 diabetes. Resveratrol (RSV), a type of natural phenol, has 
been reported antioxidant, anti-inflammatory, anti-cancer and blood 
sugar-lowering effects. In this study, we investigated the effects of RSV on 
dRib (2-deoxy-D-ribose)-induced oxidative stress in a pancreatic b- cell line.

Methods HIT-T15 cells and isolated rat islets were cultured with the 
indicated concentrations of dRib for 6 or 24 h after pretreatments with 
various concentrations of RSV. Cell viability was determined by MTT assay. 
Intracellular reactive oxygen species (ROS) was observed by 
dihydrorhodamine 123 (DHR123) staining, and primary rat islet insulin 
content was measured by ELISA method. Intracellular glutathione (GSH) 
level was detected by mBCl fluorescences. Western blot analysis was 
performed to determine the change of glutamate cysteine ligase (GCL) 
protein expression.

Results 2-Deoxy-D-ribose dose-dependently increased cytotoxicity & 
intracellular ROS levels and decreased intracellular GSH levels in HIT-T15 
cells. RSV significantly reversed the dRib-mediated cytotoxicity & intracellular
ROS increments and restored the dRib-induced GSH depletion. In addition, 
RSV significantly recovered the intracellular insulin content diminished by 
stimulation with dRib in isolated rat islets. Pretreatment with buthionine 
sulfoximine (BSO), a specific inhibitor of GCL, significantly reversed the 
protective effects of RSV against the dRib-induced cytotoxicity and GSH 
depletion in HIT-T15 cells. Stimulation with dRib dose-dependently suppressed
GCL protein expression, but adding RSV significantly reversed the dRib-induced
suppression of GCL protein.

Conclusion RSV was shown to protect pancreatic b-cells against the 
dRib-induced oxidative damage. Its mechanism might be a reversal in 
suppression of GCL protein expression by dRib.

* This work was financially supported by the research grant of the Korean 
Diabetes Association in 2010. 

PE082 Islet biology & insulin secretion, immunology & transplantation

Induction mechanism of lipocalin-2 expression by 
co-stimulation with interleukin-1β and interferon-γ in 

RINm5F beta-cells
Seo-Yoon Chang1*, Dong-Bin Kim2, Yang-Hyeok Jo1, Myung-Jun Kim1

Department of Physiology, College of Medicine, The Catholic University, Seoul, 
Korea1, Department of Internal Medicine, College of Medicine, The Catholic 

University, Seoul, Korea2

Objective Lipocalin-2 (LCN-2) is known to act as an antiinflammatory or a 
proinflammatory mediator depending on cell types. Recently, LCN-2 has 
been recognized as an adipokine that links obesity and insulin resistance. 
However, there is no knowledge about the expression mechanism and the 
role of LCN-2 in pancreatic islet β-cells. Therefore, we examined molecular 
mechanisms by which proinflammatory cytokines interleukin-1β (IL-1β) and 
interferon-γ (IFN-γ) induce LCN-2 expression in RINm5F β-cells. 

Methods RINm5F cells were treated with IL-1β and/or INF-γ. LCN-2 protein 
and mRNA expressions were examined by Western blot and Northern blot 
analyses. Transient transfection and luciferase reporter assay was performed 
to examine the LCN-2 promoter activity. Electrophoretic mobility shift assay 
(EMSA) was performed to examine the binding of NF-κB to promoter sites of 
LCN-2. In addition, iNOS and COX-2 expressions were examined by RT-PCR. 

Results Unlike IL-1β, INF-γ alone did not induce LCN-2 mRNA and protein 
expression, however, IFN-γ significantly potentiated IL-1β-induced LCN-2 
mRNA and protein expression. Meanwhile, INF-γ did not potentiate IL-1β
-induced LCN-2 promoter activity, and promoter study using serially deletion 
constructs showed that NF-κB binding site was a key transcription factor in 
LCN-2 promoter activity. Also, INF-γ did not potentiate IL-1β-induced the 
band intensity of DNA-protein complex on NF-κB binding site of LCN-2 
promoter. In addition, we found that LCN-2 expression was significantly 
increased compared with both iNOS and COX-2 under exposure to IL-1β, 
and that LCN-2 receptor was expressed in islet β-cells RINm5F and INS-1 cells. 

Conclusion These findings suggest that IFN-γ significantly potentiated IL-1β
-induced LCN-2 expression at mRNA and protein level but not at promoter 
level, and NF-κB binding site was a key factor in IL-1β-induced LCN-2 
expression at transcriptional level. In addition, abundant expression of 
LCN-2 and LCN-2 receptor in β-cells implies that the interaction of LCN-2 and 
LCN-2 receptor plays a role in β-cell function.

PE083 Acute & chronic complications

Economic burden of diabetic peripheral neuropathy in 
Korea: Results from a population-based study of type 2 

diabetic patients in Korea by Korean diabetes association 
diabetic neuropathy study group

Hyuk-Sang Kwon1*, Jong-Chul Won2, Chong-Hwa Kim3, Ji-Hyun Lee4, 
Tae-Sun Park5, Kyung-Soo Ko2, Bong-Yun Cha1

College of Medicine, The Catholic University of Korea, Seoul1, 
College of Medicine, Inje University, Seoul2, Sejong General Hospital, Bucheon3, 

College of Medicine, Catholic University, Daegu4, 
Chonbuk National University Medical School5

Objective This study was performed to assess the patient-level economic burden of 
diabetic peripheral neuropathy (DPN) through a cross-sectional survey including 
4,000 patients with type 2 diabetes mellitus in Korea. 

Methods A nation-wide, multi-center study was performed to estimate healthcare 
and non-healthcare cost, and productivity loss for recent 3 months in the patients with 
type 2 diabetes mellitus with and without DPN. DPN was defined as physician-diagnosed
DPN or MNSI score over 2 points with abnormal monofilament test. Economic 
burden according to the presence of pain in DPN patients was also analyzed.

Results Mean age of study population was 60.94 ± 11.9 years and 33.5% (n = 1,338) 
of them had DPN. Monthly average number of visit to out-patient clinic was higher in 
the patients with DPN than those in the patients without DPN (1.26 ± 1.01 vs 1.04 ±
0.81, P < 0.0001). Total costs from health care, non-healcare and productivity loss 
were significantly higher in the patients with DPN than those in the patients without 
DPN (554,426 KRW vs 362,357 KRW, P < 0.0001). All parameters in productivity loss 
like away from work, days accoomplished less at work, and days missed work were 
were significantly worse in the patients with DPN compared with those in the 
patients without DPN. Total costs from health care, non-healcare and productivity 
loss were significantly higher in the DPN patients with pain (DPNP) than those in the 
DPN patients without pain (687,422 KRW vs 461,312 KRW, P = 0.0034). All 
parameters in productivity loss like away from work, days accoomplished less at 
work, and days missed work were were significantly worse in the patients with 
DPNP compared with those in the DPN patients without pain (non-DPNP). 

Conclusion Our results suggest that the patient-level burden among DPN sufferers 
in Korea is significant, evidenced by health resource use and work/activity limitations.
DPN was associated with greater healthcare cost and decreased work-productivity in 
Korean patients with diabetes. When combined with pain in DPN patient, economic 
burden from healthcare cost and productivity loss further increased compared with 
those of non-DPNP.

PE084 Acute & chronic complications

Effects of curcumin on diabetic nephropathy in type 2 
diabetes rat model

Bohwan Kim1*, Mi Ri Hyun2, Ran Choi3, Jarinyaporn Nawaboot4, 
Mi Young Lee3, Eun Soo Lee3, Eun Young Lee2, Choonhee Chung1

College of Nursing, Gachon University, Inchon, Korea1, Department of Internal 
Medicine, Soonchunhyang University College of Medicine, Cheonan, Korea2, 

Department of Internal Medicine, Yonsei University Wonju College of Medicine, 
Wonju, Korea3, Department of Pharmacology, Faculty of Medicine, Khon Kaen 

University, Khon Kaen, Thailand4

Objective In type 2 diabetic mellitus, diabetic nephropathy is the most 
common and a serious complication to lead the cause of mortality and 
morbidity. It is important that diabetic mellitus patients can be delayed for a 
long time into progressive diabetic nephropathy. In this study, we 
investigated whether curcumin could ameliorate diabetic nephropathy or not. 

Methods At 25 weeks, we divided into three groups: LETO rats (CON), 
OLETF rats for diabetic control (DM) and curcumin-treated (100 mg/kg/day) 
OLETF rats (CUR + DM). At 45 weeks, we measured body, kidney and 
epididymal fat weights. We collected 24 hours urine sample for the 
assessment of albumin, creatinine, MCP-1, SOD and MDA. Plasma insulin, 
adiponectin, total cholesterol (TC), high density lipoprotein cholesterol 
(HDL-C), and triglyceride (TG) were measured. To identify insulin 
resistance, we calculated using IPGTT, Kitt, HOMA-IR, and HOMA-beta. To 
confirm the damage of renal cortex, we measured glomerular basement 
membrane (GBM) thickness, slit pore density, MCP-1, VEGF, TGF-β1, 
collagen type IV, and nephrin in vivo and in vitro.

Results did not affect glucose control and insulin resistance. However it 
down-regulated serum lipid and also increased urine SOD level and plasma 
adiponectin level to epididymal fat/body weight ratio compared to OLETF 
rats. Additionally, it reduced albuminuria and GBM thickness with the 
restoration of slit pore density. In vitro study showed that it ameliorates 
nephrin whereas reduces inflammatory parameters such as ROS, MCP-1, 
VEGF, and TGF-β1 in high glucose induced podocyte cell lines, even though 
they did not show significant effects in vivo. 

Conclusion We suggest that curcumin ameliorates diabetic nephropathy 
through the improved anti-lipid and anti-inflammatory effects.
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PE085 Acute & chronic complications

The Relationship between disordered sleep and glucose 
level in Korean men 

Ji Yeon Kang*, Yeon Joo Lee, Yeon Sang Cho, Yo Kun Kim,
 Kyun Tae Yoo, Tae In Choi

Radiation Health Research Institute, Korea Hydro & Nuclear Power Co., Ltd., Korea
Objective Poor quality of sleep has been associated with increased risk of 

diabetes mellitus(DM). Impaired fasting glucose (IFG) is an established risk 
factor for DM and cardiovascular disease. The purpose of this study was to 
investigate the relationship between sleep quality and glucose level in 
Korean men. 

Methods A total of 4,316 subjects who participated in annual regular health 
check-ups in 2012 and have not been diagnosed with DM, hypertension and 
dyslipidemia. Subjects were divided into three group: 2,986 normal group, 
1,245 IFG group, and 85 DM group. Sleep quality was assessed using the 
Pittsburgh Sleep Quality Index (PSQI). 

Results In DM group, age, body mass index (BMI), waist circumference 
(WC), systolic blood pressure (SBP), diastolic blood pressure (DBP) and 
glyated hemoglobin (HbA1c) were significantly higher than other groups (P 
< 0.001). Also, the prevalence of disordered sleep was significantly higher in 
subjects with more advanced glucose levels (P < 0.01). The mean global 
PSQI score in normal group was significantly lower after adjustment of age 
and BMI than IFG and DM groups (P < 0.01). The global PSQI score 
demonstrated a statistically significant positive correlation with fasting blood 
glucose (P < 0.05), and adjustment for age and BMI did not alter the results 
(P < 0.01). 

Conclusion In conclusion, subjects who are DM, or even only IFG, should 
be evaluated for global PSQI score and the presence of sleep disturbance. 
Sleep quality probably blood glucose regulation, and is closely correlated 
with increase of the cardiometabolic risk.

PE086 Acute & chronic complications

The relationship between arterial stiffness and metabolic 
syndrome in extensive cohort study

Hochan Cho1*, Han-Byul Kim1, Mi Kyung Kim1, Gyeongim Yu2, 
Byungyeol Chun3, Donghoon Shin2

Department of Internal Medicine, Keimyung University Dongsan Medical 
Center, Daegu, Korea1, Department of Preventive Medicine, Keimyung 

University School of Medicine, Daegu, Korea2, Department of Health Promotion 
Research Center, Kyungpook National University, Daegu, Korea3

Objective Metabolic syndrome (MS) is a cluster of cardiovascular risk 
factors and pulse wave velocity (PWV) is a novel non-invasive indicator of 
arterial stiffness and compliance. The aim of our study was to investigate the 
relationship between PWV and cardiovascular risk factors in MS.   

Methods We recruited 8099 Korean subjects in extensive cohort from 
February 2006 to March 2010. Metabolic parameters, clinical characteristics, 
biochemical markers, ankle-brachial pressure index (ABI), and brachial-ankle
PWV (baPWV) were obtained in each subject. The MS was defined by the 
National Cholesterol Education Program Adult Treatment Panel(NCEP) III 
criteria as three or more of five components where the cut-off point of waist 
circumference was modified for Korean as ≥ 90 cm in men and ≥ 80 cm in 
women according to the recommendation by WHO West Pacific Region..  

Results Among 8099 subjects (Mean age 62.2 ± 9.25), prevalence of MS 
was 3715 cases (45.8%) according to the NCEP Ⅲ criteria. The baPWV levels 
were significantly higher in patients with metabolic syndrome compared to 
subjects without metabolic syndrome (Rt;1622.54 ± 418.5 vs. 1478.24 ±
397.69, Lt;1628.32 ± 418.54 vs. 1483.56 ± 397.04, P < 0.001). The correlation 
between baPWV levels were significantly associated with blood pressure 
(BP), total cholesterol, fasting glucose, HDL, TG. The multiple regression 
analysis showed that the baPWV(right and left) was significantly associated 
with ABI(right and left) (P < 0.05). 

Conclusion This study showed that patients with metabolic syndrome have 
elevated arterial stiffness in extensive cohort, suggesting a higher risk of 
cardiovascular disease. 

 

PE087 Acute & chronic complications

A case associated with severe nonproliferative diabetic 
retinopathy (NPDR) in prediabetes

Na Han*, Seung Man Kim, Tae Kyoon Kim, Min Jeong Kwon, 
Jeong Hyun Park, Soon Hee Lee

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
College of Medicine, Inje University, Busan, Korea

Objective Diabetic retinopathy is considered the diabetes-specific microvascular
complication. However, There is growing evidence that at glucose levels 
above normal but below the diabetes threshold diagnostic now referred to 
as prediabetes, there is also the risk of diabetic retinopathy. Retinopathy in 
predaibetes is present in 5~10% of subjects and typically has mild 
retinopathy. It is not clear why patients with prediabetes develop the 
complication. This is probably due to a combination of the effects of raised 
glucose, hypertension, dyslipidemia, genetic causes and insulin resistance.

Methods A 61-year-old woman was admitted with visual hallucination, 
persecutory delusion, insomnia, anxiety, and soliloquy which exacerbated 
since two weeks ago. She had blurred vision in right eyesight two years ago 
and in left eyesight two months ago. At admission, blood pressure was 
110/70 mm Hg. Laboratory findings showed fasting serum glucose 115 
mg/dL, total cholesterol 242 mg/dL, triglyceride 135 mg/dL, HDL-C 48 
mg/dL, LDL-C 176 mg/dL, BUN 8 mg/dL, creatinine 0.46 mg/dL, HbA1c 5.9 
%, insulin 2.28 μU/mL, C-peptide 0.84 ng/mL, urine microalbumin 11.4 
mg/L, and urine ACR 0.012. Ophthalmologic examinations revealed neovascular
glaucoma and severe NPDR in both eyes. 

Results She underwent aspiration of cataract with intraocular lens 
implantation and anterior vitrectomy. 

Conclusion Here we report a case associated with severe NPDR in 
prediabetes to illustrate the need for screening all patients with prediabetes, 
as we do in patients with type 2 diabetes.

PE088 Acute & chronic complications

Novel drug mechanism of Telmisartan: an inhibitor of 
voltage gated sodium channel inactivation in rat heart
Hyoung Kyu Kim1*, Jae Boun Yeom1, Sung Ryul Lee1, Se Eun Lim1,

 Sun-young Lee1, Tae Hee Ko1, Le Thanh Long1, Bernd Nilius2,
 Won Du Nam3, Nari Kim1, Kyung Soo Ko1, 

Byoung Doo Rhee1, Jung Hyun Noh1, Jin Han1

National Research Laboratory for Mitochondrial Signaling Laboratory, 
Cardiovascular and Metabolic Disease Research Center, Department of 

Physiology College of Medicine Inje University, Busan, Korea1, KU Leuven, 
Department Cell Mol Medicine, Laboratory Ion Channel Research, Campus 

Gasthuisberg, LEUVEN, Belgium2, GE Healthcare Life Sciences, Clinical System 
U/S Seoul, Korea3

Objective Telmisartan, known as Angiotensin II receptor blocker (ARB) and partial 
PPAR-gamma agonist is a group of pharmaceuticals which modulate the renin-angiotensin
-aldosterone system. It is mainly used for the management of hypertension, diabetic 
nephropathy and congestive heart failure. However, recent survey reported that 
myocardial infarction was occurred in telmisartan treated patients. 

Methods We evaluated the effect of various dose of telmisartan on heart, cardiac 
myocytes and cardiac sarcolemmal ion channels. Hearts of 8 weeks SD rats were 
perfused with normal Tyrode’s solution (control), telmisartan or losartan, another 
AngII antagonist, at the doses of 3, 10, 30 and 100 μM for 3 hours, respectively.  

Results Telmisartan treatment, significantly induced myocardial infarction by 21% of 
total heart at 30 μM (P < 0.0001) and 63% at 100 μM (P < 0.001), but not in the 
control and same dose of losartan group. In the cardiac performance analysis and 
M-mode echocardiography, telmisartan treatment induced cardiac dysfunction 
including decreases in heart rate and coronary flow, hyper-contraction and 
arrhythmia. Confocal microscopy demonstrated that 30 μM of telmisartan significantly 
elevated intracellular Ca2+ level leading to hyper contracture and cell death. Patch 
clamp analysis revealed that telmisartan induced Na+ overload via slowing in the 
inactivation of voltage-gated Na+ current (INa) which leads to activation of reverse 
mode of NCX activity and following Ca2+ overload in isolated cardiac myocytes. 

Conclusion As a new mechanism of drug action, telmisartan significantly delayed 
inactivation of voltage-gated Na+ channel resulting cytosolic Na+ overload, prolonged 
action potential duration and subsequent Ca2+ overload. Over threshold level (30 μ
M), this drug action potentially causes cardiac cell death and MI.
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PE089 Acute & chronic complications

The preventive effect of uncarboxylated osteocalcin against 
free fatty acid-induced apoptosis through the activation of 

insulin signaling pathway in vascular endothelial cells
Chang Hee Jung1*, Woo Je Lee1, Jenie Yoonoo Hwang1, Min Jung Lee1, 

So Mi Seol2, Yun Mi Kim2, Yoo La Lee2, Joong-Yeol Park1

Asan Medical Center, University of Ulsan College of Medicine1, 
Asan Institute of Life Sciences, University of Ulsan College of Medicine2

Objective Osteocalcin (OC), one of the osteoblast-specific proteins, has 
been suggested to link between bone and energy metabolism. Regarding to 
atherosclerosis, there have been many studies which investigated the 
association between the serum levels of OC and atherosclerosis parameters, 
but conflicting results. OC, especially uncarbarboxylated OC (ucOC) has 
been suggested to be an active form of OC possessing insulin sensitizing 
effect and contribute to the pathogenesis of atherosclerosis. However, the 
potential mechanism of OC underlying it has not been fully elucidated. 
Furthermore, the independent effect of ucOC is largely unknown, especially 
in vascular cells. In present study, we examined whether ucOC affects the 
insulin-signaling pathway in cultured endothelial cells and is capable of 
preventing free fatty acid (FFA)-induced apoptosis in endothelial cells 
through its insulin sensitizing effect, specifically, through its stimulatory 
effect on phosphatidylinositol 3-kinase (PI3-kinase)/Akt signaling pathways. 

Methods We used human aortic endothelial cells (HAECs). Linoleic acid 
(LA) was used as a representative FFA.  Apoptosis was measured by various 
methods, including a cell death enzyme-linked immunosorbent assay 
(ELISA) kit, a terminal deoxyribonucleotide transferase-mediated deoxyuridine
triphosphate nick-end labeling (TUNEL) analysis kit  and Western blotting 
for cleaved caspase 3, cleaved PARP, and Bcl-xL.

Results Pretreatment with ucOC (30 ng/mL) prevented linoleic acid 
(LA)-induced apoptosis in insulin-simulated endothelial cells; this anti-apoptotic
effect of ucOC was eliminated by pretreatment with wortmannin. Treatment 
of ucOC (ranged from 0.3 to 30 ng/mL) significantly increased the 
phosphorylation of Akt and endothelial nitric oxide synthase (eNOS) in a 
PI3-kinase dependent manner. The present study indicates that ucOC 
protects vascular endothelial cells from FFA-induced apoptosis through 
upregulation of the PI3-kinase/Akt signaling pathway. 

Conclusion Our study is the first to demonstrate the independent effect of 
ucOC on vascular endothelial cells. Our results further suggest that ucOC 
could have beneficial effects on the atherosclerosis.

PE090 Acute & chronic complications

Prediction model of coronary artery disease in 
asymptomatic type 2 diabetes patients using multifacotorial 

risk stratification
Jin-Sun Chang1*, Woo-Jae Kim2, Rae-Woong Park2, Hun-Sung Kim1, 
Hae-Kyung Yang1, Kun-Ho Yoon1, Bong-Yun Cha1, Ho-Young Son1, 

Jae-Hyoung Cho1

Division of Endocrinology & Metabolism, Department of Internal Medicine, The 
Catholic University of Korea, College of Medicine, Seoul, Korea1, Department of 

Medical Informatics, Ajou University, School of Medicine, Suwon, Korea2

Objective Since asymptomatic coronary artery diseases (CAD) have higher 
mortality, it is important to distinguish who are at high-risk and need special 
imaging for CAD. So we developed a prediction model of CAD in 
asymptomatic type 2 diabetes mellitus (T2DM) patient. 

Methods We performed Multidetector computed tomography (MDCT) 745 
T2DM patients without chest pain or discomfort and assessed severity of 
stenosis according to results of MDCT. Anthropometric parameters, cardiovascular
risk factors, medications (antidiabetic, antihypertensive, anticoagulant and 
lipid lowering agents), status of glucose control, lipid profile and the carotid 
intima media thickness (c-IMT) were evaluated. Variables which was used to 
analysis had be chosen by t-test and chi-square test. We developed the 
prediction model using neural network.

Results Among 745 patients, 55.3% of subjects had abnormal MDCT findings
and 64 patients (20.1% of abnormal MDCT group) were treated with 
percutaneous coronary intervention (PCI) or coronary artery bypass graft 
(CABG). They had older age, longer duration of diabetes, higher c-IMT and 
plaque on c-IMT and higher postprandial glucose level. After adjustment of 
confounding factors, duration of diabetes, postprandial glucose level, c-IMT 
and c-IMT plaque was related with MDCT abnormality. The accuracy of 
prediction model using neural network was 95%.

Conclusion In this study, we developed a risk assessment model for CAD 
in T2DM. Using the assessment model, we expect we could predict CAD 
(accuracy, 95%) and advance further optimal evaluation and management of 
CAD, leading to prevention of coronary artery event about 55% of patients 
have abnormal MDCT finding, even though no typical symptoms in T2DM.

PE091 Acute & chronic complications

Metabolic syndrome is not suitable for screening of high 
CVD risk subjects in the patients with type 2 diabetes: 

analyses based on the KNHANES 2008
So Young Park1*, Dong Hyun Kim1, Jung Il Son1, Joo Young Kim3, 

Sang Ouk Chin1,2, Suk Chon1,2, You-Cheol Hwang1,2, In-Kyung Jeong1,2, 
Seungjoon Oh1,2, Kyu Jeung Ahn1,2, Ho Yeon Chung1,2, Jeong-taek Woo1,2, 

Sung Woon Kim1,2, Young Seol Kim1,2, Sang Youl Rhee1,2

Department of Endocrinology and Metabolism, Kyung Hee University School of 
Medicine, Seoul, Korea1, Research Institute of Endocrinology, Kyung Hee 
University, Seoul, Korea2, Department of Internal Medicine, Dongsuwon 

General Hospital, Suwon, Korea3

Objective Patients who have metabolic syndrome(MS) are high cardiovascular
disease (CVD) risk group, so they need aggressive treatment. But, for 
screening of high CVD group, there is no evidence that MS is superior to 
other known risk factors which are not involved in MS diagnostic criteria.

Methods Data from Korea National Health and Nutrition Examination 
Survey (KNHANES) 2008, which is national representative database, were 
used. MS was diagnosed using modified NCEP ATP III criteria. We analyzed 
the difference of clinical characteristics between MS subjects and non MS 
subjects. And we divided the subjects depending on glucose tolerance 
status, and compared clinical characteristics and number of subjects who 
have moderate or high CVD risk among those groups.

Results 18.5% of total subjects (n = 4,314) were classified as MS. Subjects 
who were MS have different clinical characteristics from who were not MS. 
9.5% of MS subjects were DM patients, only 1% of non MS subjects were 
DM. (P < 0.001). But, non MS subjects were 30.9% of total DM patients. 10 
year CVD risk was estimated by Framingham risk score. The prevalence of 
moderate (5~10%) and high(more than 10%) CVD risk subjects was 
significantly higher in MS subjects. (P < 0.001). But, in only DM subjects, 
there were no differences of clinical characteristics and prevalence of 
moderate and high CVD risk subjects between MS subjects and non MS 
subjects. Rather, the LDL in DM subjects without MS were significantly 
higher than DM subjects with MS (P = 0.010). These results were consistent 
even after multiple adjustments.

Conclusion The significance of MS for screening high CVD risk group in 
DM subjects is limited. Especially in Korea, the majority of DM patients did 
not accompany MS, so other important risk factors like LDL cholesterol may 
have more important role for screening high CVD risk group.

PE092 Acute & chronic complications

The effects of high glucose on the OPG/RANK/RANKL/TRAIL 
system in the progression of vascular calcification

Yang Ho Kang*, A Ra Jo, Dong Won Yi, Seok Man Son
Department of Internal Medicine, Pusan National University Yangsan Hospital, 

Pusan National University School of Medicine
Objective Diabetes mellitus is frequently complicated by cardiovascular 

disease, such as vascular calcification and accelerated atherosclerosis. 
Recently, it has been known that the OPG/RANK/RANKL/TRAIL system may 
play a major role in vascular calcification and atherosclerosis. But, the 
possible effects of hyperglycemia on the OPG/RANK/RANKL/TRAIL system 
in the progression of vascular calcification are less clear.

Methods The primary cultured rat VSMCs obtained from thoracic aorta 
were divided into normal control group (NG, 5 mmol/L D-glucose), high 
glucose group (HG, 25 mmol/L D-glucose) and mannitol group (M, 5 
mmol/L D-glucose plus 25 mmol/L mannitol) and stimulated with each 
glucose concentration and calcification medium for 2 weeks. We checked 
the calcium extent of VSMCs by von Kossa staining and the mRNA levels of 
OPG, RANKL, RANK, osteocalcin, and TRAIL were measured by RT-PCR. We 
also investigated the changes of expression of OPG, RANKL, RANK, 
osteocalcin, and TRAIL in HG group at 4, 7, 10, 14 days.

Results After 2 weeks of stimulation, the intensity of calcium staining was 
increased in HG group. The mRNA expression of RANKL, RANK, osteocalcin,
and TRAIL were increased, but OPG expression was decreased in HG group. 
During 2 weeks, OPG expression was increased at 7, 10 days and decreased 
at 14 days. Meanwhile, expression of RANKL, RANK, osteocalcin, and TRAIL 
were increased to 14 days in HG group.

Conclusion High glucose may increase OPG mRNA expression with 
short-term stimulation, but decrease it with long-term stimulation in the 
process of vascular calcification. The expression of RANKL, RANK, and 
osteocalcin were increased persistently with high-glucose stimulation. As the 
expression of OPG was decreased, increased activity of TRAIL-induced 
apoptosis might be involved in the progression of vascular calcification with 
long-term hyperglycemic condition.
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PE093 Acute & chronic complications

Anti-inflammatory effect of a novel selective 
11β-hydroxysteroid dehydrogenase type 1 inhibitor 

(KR-66344) in LPS-activated J774 murine macrophages 
and mice

Sung Bum Park2*, Ji Seon Park1, Joong Won Lee3, Byung-Kil Park3, 
Sang Dal Rhee1, Hee Youn Kim1, Won Hoon Jung1, Gyu Hwan Bae1, 

Seung Kyu Kang1, Jin Hee Ahn1, Ki Young Kim1

Division of Drug Discovery Research, Korea Research Institute of Chemical 
Technology1, Department of Toxicology, College of Pharmacy, Chungnam 

National University2, Graduate School of New Drug Discovery and Development, 
Chungnam National University3

Objective Type 2 diabetes causes a chronic low-grade inflammation and activation of the 
innate immune system that is closely involved in the pathogenesis of type 2 diabetes. 11β
-hydroxysteroid dehydrogenase type 1 (11β--HSD1) as an endoplasmic reticulum-associated 
enzyme of a NADPH dependent reductase converts inactive cortisone to the active 
glucocorticoid cortisol, and is highly expressed in liver and adipose tissues. Recently, it is 
reported that 11β-HSD1 expression is regulated by pro-inflammatory cytokines and the 
relationship between 11β-HSD1, type 2 diabetes and inflammation has been demonstrated 
in diabetic mice models. In the present study, we investigated the anti-inflammatory effect 
of 2-(3-benzoyl)-4-hydroxy-1, 1-dioxo-2H-1,2-benzothiazine-2-yl-1-phenylethanone (KR-66344), 
a novel selective 11β-HSD1 inhibitor, in lipopolysaccharides (LPS)-activated murine J774.1 
macrophages and C57BL/6J mice.

Methods The anti-inflammatory effect of KR-66344 was determined by reactive oxygen 
species formation assay and cell viability assay in LPS-activated J774.1 macrophages. For in 
vivo study, KR-66344 (30 mg/kg body weight) administrated by intraperitoneally 2 h 
before LPS treatment (i.v. 30 mg/kg body weight) in C57BL/6J mice. Six hours after LPS 
injection, mice were sacrificed. Furthermore, we examined by real-time PCR, western 
blotting and TUNEL assay for evaluating anti-inflammatory activity of KR-66344.

Results LPS increased 11β-HSD1 enzyme activity and expression in J774.1 cells, which 
KR-66344 inhibited in a concentration-dependent manner. In LPS treated macrophages, 
KR-66344 prevented the oxidative stress and cell death via suppressed the inflammation 
related cytokines and proteins and stimulated the expression of Heme oxygenase (HO)-1. 
These effects of KR-66344 were reversed by ZnPP, a HO-1 competitive inhibitor, in J774.1 
macrophages. KR-66344 also suppressed the oxidative stress and apopotosis on spleen 
injury in LPS treated mice.

Conclusion It is suggested that a selective 11β-HSD1 inhibitor, KR-66344, may provide a 
new therapeutic window in the prevention and/or treatment of chronic inflammatory 
diseases with type 2 diabetes.

PE094 Acute & chronic complications

Nonalbuminuric proteinuria predict progression of type 2 
diabetic nephropathy

Won Jin Kim1*, Min Jung Bae1, Yang Seon YI1, Sang Soo Kim1, 
Yun Kyung Jeon1, Bo Hyun Kim1, Yong Ki Kim2, In Joo Kim1

Department of Internal Medicine, Pusan National University Hospital, Busan, 
Korea1, Kim Yong Ki Internal Medicine Clinic, Busan, Korea2

Objective Urinary leakage of proteins other than albumin (nonalbumin 
proteinuria, NAP) might indicate tubular damage rather than glomerular 
damage. The aim of this study was to evaluate the association of urinary 
NAP, a tubular damage marker, with the progression of type 2 diabetic 
nephropathy.

Methods The values of urinary NAP were calculated with total proteinuria 
and albuminuria values from each patient at baseline. In this prospective 
observational study, a total of 237 type 2 diabetic patients were followed up 
for 29 months (13~44 months).

Results Urinary NAPCR was significantly higher in the macroalbuminuria 
group than in the normo- and microalbuminuria groups (both P < 0.001) and
they were also significantly different between the normo- and microalbuminuria
groups (P < 0.001). Urinary NAPCR was positively correlated with urinary 
cystatin C as another urinary tubular marker. After adjusting for several 
clinical factors, NAPCR had significant association with the decline of eGFR 
(r = 0.412, P < 0.001). In patients with eGFR ≥ 60 mL/min/1.73 m2 or/and 
normoalbuminuria, urinary NAPCR showed significant association with the 
decline of eGFR. In multivariate regression analysis, the number of patients 
who progressed to chronic kidney disease stage 3 or greater was higher in 
those in the upper tertiles of NAP than in those in the lower tertiles.

Conclusion The results of this study suggest urinary NAP may be predictor 
of the progression of type 2 diabetic nephropathy.

PE095 Acute & chronic complications

The prevalence and clinical implications of painful diabetic 
neuropathy in Korea 

Jong Chul Won1*, Hyuk-Sang Kwon2, Sung Wan Chun6, Chong Hwa Kim5,
Ji-Hyun Lee3, Tae Sun Park4, Bong-Yun Cha2, Kyung Soo Ko1

Department of Internal Medicine, Cardiovascular and Metabolic Disease 
Centre, College of Medicine, Inje University, Seoul1, Department of Internal 

Medicine,College of Medicine, the Catholic University of Korea, Seoul2, 
Department of Internal Medicine, College of Medicine, Catholic University, 

Daegu3, Department of Internal Medicine, Chonbuk National University Medical 
School, Jeonju4, Department of Internal Medicine, Sejong General Hospital, 

Bucheon5, Department of Internal Medicine, Soonchunhyang University school 
of Medicine, Chonan6

Objective Painful diabetic neuropathy (PDN) has implications for patient’s
morbidity. However, data on the prevalence and risk factors of DPNP in 
Korea are limited. To determined the prevalence and risk factors and 
evaluate the sleep impairment and quality of life in patients with PDN 
among the patients with diabetic peripheral neuropathy (DN). 

Methods Data from Korean Diabetes Association Neuropathy Study group, 
a total of 3,339 type 2 diabetic patients were evaluated. PDN was diagnosed 
by using visual analogue scales (VAS) and medication history. The patients 
were asked to answer the Brief Pain Inventory-Sort Form (BPI-SF), Medical 
Outcomes Study Sleep measure (MOS-Sleep), and EuroQol (EQ-5D) and 
VAS. 

Results Among the patients with DN (n = 1,338, 33.5%), 65.3% (n = 874) 
were found to be PDN (overall 26.2% of studied patients). PDN was 
independently associated with duration of diabetes, and nephropathy and 
hypertension. All measures about pain severity and interference were higher 
in patients with PDN compared to those without PDN. Patients with PDN 
reported much impaired sleep and lower EQ-5D and VAS scores compared 
to those without PDN. Multivariate analysis revealed that presence of 
macrovascular complication and hypertension were independently associated
with indices of BPI-SF, MOS-Sleep, and EQ-5D and VAS. 

Conclusion PDN patients had far advanced diabetic complications, which 
associated with decreased sleep adequacy and quality of life. There is a clear 
need for further research relating to prevention and treatment of DPN 
including the issues of sleep and quality of life.

PE096 Acute & chronic complications

Microabluminuria, but not reduced GFR, is independently 
associated wit arterial stiffness and carotid plaque in 

patients with Type 2 Diabetes
Eun Sook Kim*, Eun Yeong Mo, Je -Ho Han, Sung Dae Moon

Division of Endocrinology, Department of Internal Medicine, Incheon St. Mary's 
Hospital, the Catholic University of Korea, Incheon, Korea

Objective Both abluminuria and reduced estimated glomerular filtration rate 
(eGFR) have been shown to increase the cardiovascular disease in addition to 
chronic kidney disease. This study investigated the independent association 
between albuminuria and GFR with atherosclerotic vascular changes in patients 
with type 2 diabetes. Both abluminuria and reduced estimated glomerular 
filtration rate (eGFR) have been shown to increase the cardiovascular disease in 
addition to chronic kidney disease. This study investigated the independent 
association between albuminuria and GFR with atherosclerotic vascular 
changes in patients with type 2 diabetes. 

Methods A cross-sectional analysis was performed among 712 subjects with 
type 2 diabetes. GFR was estimated by the Modification of Diet in Renal 
Disease formula. Albuminuria was assessed by urinary albumin-to-creatinine 
ratio (ACR) and categorized into normal, micro-and macroalbuminuria. Arterial 
stiffness was assessed by brachial-ankle pulse wave velocity (PWV) and carotid 
intima-media thickness (IMT) and plaque grade were assessed by B-mode 
ultrasonography.

Results PWV and plaque grade linearly increased according to normal, micro- 
and macroalbuminuria whereas no differences in IMT were observed between 
groups. There was no association between reduced eGFR (< 60 mL/min/1.73m2)
with PWV, IMT, and plaque grade. Albuminuria increased high PWV risk, with 
microalbuminuria and macroalbuminuria increasing high PWV (odds ratio 1.17 
[95% confidence interval 0.68-2.00] and 3.14 (1.31-7.59), respectively; P for 
trend = 0.039) and plaque presence (1.90 [1.13-3.20) and 2.80 (1.19-6.61), 
respectively; P for trend = 0.009) after adjustment for cardiovascular risk 
factors. Further adjustment for eGFR did not change the significance. In 
multivariate linear regression analysis, ACR was independently associated with 
PWV (β = 28.10, P < 0.001) and plaque grade (β = 0.08, P = 0.007).  

Conclusion Microalbuminuria is associated with arterial stiffness and plaque 
grade independently of reduced eGFR in subjects with type 2 diabetes. Long 
term follow-up studies, however, are needed to verify if microabluminruia has 
a greater impact on the development and progression of cardiovascular disease 
over reduced eGFR. 
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PE097 Acute & chronic complications

A critical role of activating transcription factor-3 on the 
transcriptional regulation of MCP-1 and macrophage 

infiltration in streptozotocin-induced diabetic nephropathy
Jeong Eun Kim*, Gyu Hee Kim, Ji Yeon Kim, Jeong Suk Kang, 

Keon Jae Park, Do Hee Kim, Won-Ho Kim
Division of Metabolic Disease, Center for Biomedical Sciences, National 

Institute of Health, Cheongwon, Korea
Objective Diabetic nephropathy (DN), a major cause of end-stage renal 

disease in the diabetic complication, is characterized by fibrosis of renal 
glomerulus and tubulointerstitial region. However, the exact molecular 
mechanisms by which metabolic syndrome such as diabetes may initiate and 
exacerbate chronic kidney disease (CKD) remain elusive. Here, we 
investigated whether ATF3, an oxidative stress marker, affects the 
development of diabetic kidney failure and especially, expression of 
inflammatory factors and infiltration of monocytes involved in fibrosis.

Methods Diabetic kidney failure rats were induced by injection of 
streptozotocin (STZ, 60 mg/kg, i.p.) and maintaining for 8-weeks. 

Results The STZ-induced DN rats exhibited renal dysfunction, as evidenced 
by increased volume of renal glomerulus, thickened basement membrane, 
and increased mesenterium mass, which are consistent with higher levels of 
albuminuria, serum creatine, serum glucose, serum MCP-1 and TNF-a. 
CD68-positive cells were also significantly increased in the glomerulus and 
tubulointerstitial region of DN group. In quantitative RT2 PCR profiler array, 
MCP-1 was significantly increased in STZ-treated renal tissue, along with 
marked induction of ATF3. In NRK-52E cells, lipopolysaccharide or 
TNF-a-increased fibrosis and fibrosis-related gene expression were potentiated
by ATF3 overexpression, which were strongly abolished by ATF3 siRNA. 
Interestingly, ATF3 acts as a direct transcriptional activator on MCP-1 gene 
expression by direct interaction with MCP-1 promoter. Furthermore, the 
conditioned media of LPS-treated macrophage RAW264.7 cells potently 
enhanced ATF3-mediated fibrosis, which were abolished by ATF3 siRNA 
and anti-TNF-a.1. 

Conclusion Here, we know that ATF3 may acts as a novel transcriptional 
activator of MCP-1 gene expression and could lead to renal fibrosis by 
enhancing ECM accumulation and macrophage infiltration and thereby 
reveals a new aspect of the therapeutic mechanisms involved in DN.

PE098 Acute & chronic complications

Small dense LDL is associated with cardiac autonomic 
neuropathy in type 2 diabetes mellitus

Eun Hee Jang1*, Yong Moon Park2, Mee Kyoung Kim1, Seung Hyun Ko1, 
Ki Hyun Baek1, Ki Ho Song1, Kwang Woo Lee1, 

Hyuk Sang Kwon1, Hyuk Sang Kwon1

Department of Internal Medicine, The Catholic University of Korea College of 
Medicine, Seoul, Korea1, Department of Preventive Medicine, The Catholic 

University of Korea College of Medicine, Seoul, Korea2

Objective This study was performed to investigate the relationship between 
small dense low density lipoproptein (sdLDL) and cardiac autonomic 
neuropathy (CAN) in the patients with type 2 diabetes mellitus

Methods A total 175 patients (96 men and 79 women) who have not taken 
lipid-lowering agents previously were consecutively enrolled in this study. 
LDL subfraction was determined with LipoPrintÒ LDL system, which 
fractionates LDL into seven parts (LDL1 through 7) according to the size and 
the extent of charge. And we analyzed mean LDL size and sdLDL proportion 
from the of LDL3 through 7 over whole LDL. 

Results Mean age and the duration of diabetes were 56 ± 14 years and 10.3 
± 8.3 years, respectively. Subjects with CAN or diabetic nephropathy (DN) 
revealed significantly smaller mean LDL size and larger proportion of sdLDL 
compared with those without CAN nor DN in women. After adjusting for 
other confounding risk factors, sdLDL still remained the independent risk 
factors for CAN (i.e. mean LDL size, OR = 0.860, 95% CI 0.750-0.986, P = 
0.031; sdLDL proportion, OR = 1.059, 95% CI 1.0021-1.119, P = 0.038) and 
DN (i.e. mean LDL size, OR = 0.858, 95% CI 0.775-0.949, P = 0.003; sdLDL 
proportion, OR = 1.069, 95% CI 1.025-1.115 P = 0.002) in women, but not in 
men.

Conclusion In this study, the more atherogenic, sdLDL was related to CAN 
and DN in women with type 2 diabetes.

PE099 Acute & chronic complications

Cardiovascular autonomic neuropathy and glycated 
hemoglobin in type 2 diabetic patients

Jin Ook Chung*, Dong Hyeok Cho, Dong Jin Chung, Min Young Chung
Department of Internal Medicine, Chonnam National University Medical School
Objective The primary goal for control of glycaemia in diabetes is to return 

glycated haemoglobin (HbA1C) to a normal range to reduce chronic 
vascular complications. Cardiovascular autonomic neuropathy is related to 
increased risk of cardiovascular and all-cause mortality in patients with type 
2 diabetes. Recently, intensive glycemic control was reported to be 
associated to increased mortality in type 2 diabetic patients. We aimed to 
assess CAN as a function of HbA1c in patients with type 2 diabetes. 

Methods A total of 1,412 patients with type 2 diabetes were recruited. The 
cardiovascular autonomic function was assessed by deep breathing (E/I 
ratio), Valsalva and posture test.

Results The mean age of subjects was 61.0 ± 12.1 years. The mean DM 
duration, HbA1C, and body mass index (BMI) was 12.0 ± 7.8 years, 8.3 ±
2.9%, and 24.7 ± 3.5 kg/m2, respectively. Compared with HbA1C decile with 
the lowest hazard (median HbA1c 6.8%, IQR 6.7~6.9%), the adjusted odd 
ratio (OR) of CAN in the lowest HbA1c decile (5.9%, 5.5~6.1) was 1.70 (95% 
CI 1.04~2.79), and in the highest HbA1c decile (median 13.8%, IQR 
12.8~15.1%) was 1.84 (95% CI 1.06~3.18). 

Conclusion Low and high mean HbA1c values were associated with 
increased prevalence of CAN in type 2 diabetic patients.

PE100 Acute & chronic complications

Mean platelet volume in type 2 diabetes melllitus
Eun yeong Mo*, Je Ho Han, Eun Sook Kim, Eun Jeong Kim, 

Shin Hyeong Choi, Seon Hi Kim, Mi Na No, Nam Ji Yang, Sung-dae Moon
Division of Endocrinology and Metabolism, Dept. of Internal Medicine, Incheon 

St. Mary's Hospital, The Catholic University of Korea
Objective Platelet activity and aggregation potential are essential components

of thrombogenesis and atherosclerosis. The mean platelet volume(MPV), 
which is a marker of platelet size and platelet activity, can be conveniently 
measuring as part of whole blood count. It has been shown that MPV was 
significantly higher in diabetes mellitus. The aim of this study was to 
investigate the relationship among MPV, glycemic control and micro and 
macrovascular complications in type 2 DM without clinical cardiovascular 
disease.

Methods From August 2011 to August 2012, 270 Type 2 diabetic patients 
(129 male, 141 female) entering the diabetes care center of Incheon St. 
Mary’s hospital were included in this study. Basic clinical information was 
required by a standardized questionnaire. Brachial-ankle PWV as a marker 
of stiffness of artery was measured and mean and maximal carotid IMT was 
evaluated by B-mode ultrasound. Platelet counts and MPV were measured 
using an automated blood cell counter. The fasting blood glucose levels, 
HbA1C and urine albumin/creatinine ratio (UACR) were also measured.

Results The mean age of study population was 56.71 ± 12 years in men, 
58.56 ± 10.84 years in women and the mean duration of diabetes was 7.95 ±
7.89years and 7.71 ± 7.13 years, respectively. In men, MPV was significantly 
correlated with fasting glucose and HbA1c (r = 0.325 and r = 0.415, 
respectively, P = 0.000). In women MPV was significantly correlated with 
HbA1c (r = 0.323, P = 0.000). Multivariable analysis identified that MPV 
levels were independently associated with HbA1c in men and women (P = 
0.000) but not diabetic vascular complications.

Conclusion Our results suggested a close relationship between poor 
glycemic control in type 2 DM. But, we did not find a significant correlation 
between MPV and diabetic micro- and macrovascular complications. 
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PE101 Acute & chronic complications

Validity of the medical outcomes study sleep scale in patients
with painful diabetic peripheral neuropathy in Korea

Sang Soo Kim1*, Jong Chul Won2, Hyuk Sang Kwon3, Chong Hwa Kim4, 
Ji Hyun Lee5, Tae Sun Park6, Bong Yun Cha3, Kyung Soo Ko2

Department of Internal Medicine, Pusan National University Hospital, Busan1, 
Department of Internal Medicine, Cardiovascular and Metabolic Disease 

Centre, College of Medicine, Inje University, Seoul2, Department of Internal 
Medicine, College of Medicine, the Catholic University of Korea, Seoul3, 
Department of Internal Medicine, Sejong General Hospital, Bucheon4, 

Department of Internal Medicine, College of Medicine, Catholic University, 
Daegu5, Department of Internal Medicine, Chonbuk National University Medical 

School, Jeonju6

Objective A pain negatively influences sleep and quality of life of patients 
with painful diabetic neuropathy (PDN). A number of sleep questionnaires 
exist that are designed either to measure quality of sleep or impact of sleep 
problem on daily function or quality of life in patients with PDN. However, 
there is no convincing data on validation or reliability of these measures in 
patients with PDN in Korea. This study examined psychometric properties of 
Medical Outcomes Study (MOS)-Sleep Scale in patients with PDN based on a 
large population-based cross-sectional study in Korea.

Methods Measures of patients-reported outcomes (Brief pain index [BPI]- 
short form, MOS-Sleep Scale and EuroQoL Health [EQ-5D]) were documented.
PDN was diagnosed if average daily pain intensity with visual analogue scale 
4 or patients were taking medications about their current pain.

Results Patients with PDN were 577 (43.1% of DPN). Internal consistency 
reliability for MOS-Sleep Scale was estimated by Cronbach's alpha; it was 
ranged from 0.74 to 0.81 for the multi-item dimensions. The extent to which 
multiple items in a dimension were inter-correlated and form a dimension 
measuring a same underlying concept (Pearson correlation coefficients were 
ranged from 0.24 to 0.71, all P < 0.001). Each item of MOS-Sleep Scale was 
significantly correlated with average pain score and pain interference score 
(Pearson correlation coefficients ranged from 0.20 to 0.28 and from 0.29 to 
0.40, respectively; all P < 0.001). In addition, correlations between the 
EQ-5D index and the MOS-Sleep Scales were ranging from -0.27 to -0.31 (all 
P < 0.001).

Conclusion The MOS-Sleep Scale had good reliable properties in the 
evaluation of PDN in Korean type 2 diabetic patients.

PE102 Acute & chronic complications

Atypical presentation of myocardial infarction : the 
philippine general hospital experience 

Queenie Ngalob*, Angeline Therese D. Magbitang, Eugene Reyes, 
Marjorie Gay Obrado, Felix Eduardo R. Punzalan

Department of Medicine, University of the Philippines-Philippine General Hospital
Objective Our primary objective is to determine  the proportion of  atypical 

presentation of MI in patients admitted in the Philippine General Hospital. 
Specifically, we aim to identify these atypical symptoms, to compare this 
population from those who presented typically and to identify associated 
factors for atypical presentation.   

Methods We conducted chart review of patients diagnosed with myocardial
infarction in the Philippine General Hospital during the period of October 
2006 to September 2007.

Results Thirty eight percent (38%) of MI patients had  atypical complaints. 
Dyspnea is the most common complaint (62%) followed by epigastric pain 
(8%) and syncope (8%). Four factors were significantly associated with 
atypical presentation:  female (OR 11.54, 95% CI [1.46, 91.48]), heart failure 
(OR 7.31, 95% CI [1.28, 42.60]), decreased HDL (OR 13.7, 95% CI [1.14, 165]) 
and duration of smoking history (OR 1.05, 95% CI [1.0, 1.09]).  Patients with 
atypical symptoms had significantly increased risk for  mortality (OR 6.9 , 
95% CI [1.24, 165] ) and  inhospital complications  (OR 5.7, 95% CI  [2.15, 
16.21].   

Conclusion A considerable proportion of patients with MI presented 
atypically. Dyspnea was the most common atypical symptom. They were 
shown to have poorer outcomes. Female gender, duration of smoking 
history, heart failure and low HDL are associated with atypical presentation.  

PE103 Behavioral medicine & education

Measurement equivalence of touch-screen computerized 
and paper-based diabetes-specific quality-of-life 

questionnaires
Eun-Hyun Lee1*, Young Whee Lee2, Kwan-Woo Lee3, Dae Jung Kim3,

Yong-Seong Kim4, Moon-Suk Nam4

Graduate School of Public Health, Ajou University, Suwon, Korea1, Department 
of Nursing, Inha University, Incheon, Korea2, Department of Endocrinology and 

Metabolism, School of Medicine, Ajou University, Suwon, Korea3, 
Division of Endocrinology & Metabolism, Department of Internal Medicine, 

School of Medicine, Inha University, Inchon, Korea4

Objective Diabetes-specific quality-of-life instruments were originally developed as 
paper-and-pencil questionnaires. Current advances in technology have enabled the
development of a computer-based questionnaire that provides various advantages over the 
paper-based mode of administration, such as automatic data entry, storage, and calculations.
However, before implementing a computer-based questionnaire, its equivalence with the 
original paper-based questionnaire must first be demonstrated. This study was to test the 
measurement equivalence of the touch-screen computerized Diabetes-Specific Quality-of-Life
questionnaire with its original paper-based counterpart. The times taken to complete the two 
modes of questionnaire, the user preference, and the ease of use were also explored.

Methods The study used a randomized crossover design. Participants were 208 adults 
diagnosed with diabetes from two university hospitals. Use of a personal computer almost every 
day was reported by 39.9% of the participants, and 83.2% had ever used an automated teller 
machine. Participants completed the paper and computer modes of the Diabetes-Specific 
Quality-of-Life questionnaire and were then questioned (on paper) regarding their preference 
and the ease of use of the modes. The measurement equivalence was evaluated using quadratic 
weighted kappa coefficient, ICC, and Cronbach’s alpha comparisons.

Results The quadratic weighted kappa coefficient ranged from 0.703 to 0.823, and the ICCs 
ranged from 0.95 to 0.92 for the total scale and subscales. Cronbach’s alpha values did not 
significantly differ between the two modes of questionnaire presentation. Among the participants,
82.7% preferred to use the computerized questionnaire, and 86.9% responded that this questionnaire
was easy to use. There was no difference in the time taken to complete the two questionnaires.

Conclusion The touch-screen computerized Diabetes-Specific Quality-of-Life questionnaire 
was equivalent to its original paper-based counterpart. Participants preferred the computerized 
questionnaire over the paper-based questionnaire and reported that it was easy to use. The 
computerized Diabetes-Specific Quality-of-Life questionnaire may thus be feasible for use in 
clinical practice as an alternative to the original paper-based tool.

PE104 Behavioral medicine & education

Evaluation of education program based on empowerment 
model on promoting self-care among type 2 diabetic 

patients in Isfahan
Davoud Shojaeezadeh1*, Esmail Shojaeezadeh3, Azar Tol2

Davoud Shojaeezadeh, Tehran University of Medical Sciences1, 
azar Tol, Tehran University of Medical Sciences2, 

Esmail Shojaeezadeh, Tehran University of Medical Sciences3

Objective Patient empowerment as an effective paradigm in self- care 
education and behavior change in diabetes care. This study examined the 
impact of pre, immediately and a-3 months, empowerment –based diabetes 
education to promoting self-care behaviors in type 2 diabetic patients in 
Isfahan city.

Methods This randomized control trial enrolled 140 adults with type 2 
diabetes. Baseline, immediately and 3-months assessments measured 
self-care behaviors. In intervention group, participants received educational 
plan based on empowerment theory and control group received current 
education plan in the diabetes center. Patients in intervention group 
attended in five groups with 14 patients during 2 months intervention with 
group problem solving and peer support strategies based on empowerment 
theory constructs. Each scale was performed based on study goals in 
posttests separately. Collected data was analyzed using SSPSS software 11.5 
version with statistical tests.

Results Response rate in first and 2th posttests was 100%. Self-care 
behaviors in total and some subscales such as nutrition, physical activity 
showed significant association in intervention group. Self-monitoring, 
adherence to treatment and inspection of foot had significant association in 
intervention group but there was no significant association within two 
groups. Smoking had a significant association in intervention group.

Conclusion Findings suggest that an empowerment based educational 
program is promising for improving and maintaining in some self-care 
subscales.
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PE105 Behavioral medicine & education

Assessing the effectiveness of educational program based 
on empowerment model on diabetes distress and diabetes 

control among type 2 diabetes patients
Azar Tol1*, Davoud Shojaeezadeh2

Azar Tol, Tehran University of Medical Sciences1, 
davoud Shojaeezadeh , Tehran University of Medical Sciences2

Objective Todays, patient empowerment is an effective plan towards 
behavior change in diabetes control. This study was conducted to assess 
evaluation of empowerment model on promoting diabetes distress and 
diabetes control among type 2 diabetes in Isfahan.

Methods This study was a RCT with 140 patients which was divided in two 
groups with Random allocation. In the baseline, demographic and health 
related variables were collected. In the intervention group, patients was 
divided in five groups with 14 patients and participate in the empowerment 
based education program using group problem based strategy and peer 
support based on model construct. In control group traditional educations 
done and all of patients filled the entire questionnaire the same. 
Empowerment goals assessed with diabetes distress and diabetes control 
with HbA1C. SPSS software version 11.5 using statistical tests were 
conducted.

Results Two groups had not any differences before the study (P > 
0.05).Study findings revealed significant association in diabetes distress in 
intervention group and within two groups. Repeated measures test showed 
significant relation between two groups. Also, independent t- test revealed 
significant relation in 2 post tests. Pearson correlation coefficient showed a 
direct relation with HbA1C. It means that with decreasing diabetes distress, 
HbA1C decrease too.

Conclusion Findings revealed that education based empowerment model 
in intervention group using group problem based and peer support versus 
traditional education has effectiveness on diabetes distress and diabetes 
control.

PE106 Behavioral medicine & education

Assessing the effect of educational program based on small 
group on promoting knowledge and health literacy among 
women with type 2 diabetes referring to selected hospitals 

affiliated to Tehran University of Medical Sciences
Abolghasem Pourreza*, Azar Tol

Tehran University of Medical Sciences
Objective Health Literacy  is the capacity to which individuals have to 

obtain, process, and understand basic health information and services 
needed to make appropriate health decisions. Limited health literacy can 
reduce adults’ ability to comprehend and adhere of treatment plans. This 
study was designed and implemented to assess effect of health education on 
promoting knowledge and health literacy in women with type 2 diabetes.

Methods This study was a randomize clinical trial which was conducted 
among 160 women with type 2 diabetes randomized in two experimental 
and controls groups. Tools of current study were a standard questionnaire 
(Test of functional health literacy in adults, TOFHLA) and knowledge was 
measured by self-administrated questionnaire. Intervention was performed 
in 6 educational sessions (45~60 minuts) in a form of small groups in 
experimental group. In order to analyzing data, SPSS16 software was 
performed and independent t- test, Kruskal-Wallis, Co-Variation, Chi-square 
were conducted.

Results Demographic variables of studied population in two groups was 
similar before intervention (P > 0.05). Before intervention there was not 
significant differences between the scores of Knowledge and Health Literacy 
in two groups (P > 0/05). After intervention, there was significant differences 
in the levels of knowledge and Health Literacy between experimental and 
control groups (P < 0.001).

Conclusion Study findings indicated that education with small group's 
strategy in experimental group, in comparison with current education has 
Effectiveness.

PE107 Behavioral medicine & education

Effects of nutritional intervention for prevention of diabetes 
in overweight and obese middle-aged women: Using HbA1c 

as an indicator of the intervention effects 
Young Jin Kwon*, Jae Ri Lee, Sang Woon Cho, Yoo Kyoung Park

Department of Medical Nutrition, 
Graduate School of East-West Medical Science, Kyung Hee University

Objective Recently, HbA1c was adopted as a reliable screening recommendation
for pre-diabetes. This study was performed to investigate the effects of 
nutritional interventions for the prevention of diabetes in middle-aged 
overweight women (BMI 23 or more) to test the reliability of HbA1c as 
primary indicator.

Methods Twenty overweight and obese middle-aged women finished the 
12 week nutritional intervention study. Individual personalized nutrition 
counseling was performed every 2 weeks. The two main guidelines were 1) 
reduction of alcohol and alcohol associated high fat food and 2) reduction of 
fast-food, canned-food, ramen and high calorie snacks. Anthropometry (ht, 
wt, BMI, % of body muscle and fat, waist and hip circumference, blood 
pressure) and biochemical test (Fasting Blood Sugar (FBS), HbA1c, lipid 
profiles, CRP) were measured before and after the intervention.

Results After 12 weeks BMI (0wk: 27.5 ± 2.6 vs. 12 wk: 26.9 ± 2.9 kg/m2, P 
= 0.005), waist circumference (0wk: 86.6 ± 2.6 vs. 12 wk:  84.02 ± 9.05 cm, 
P = 0.01), HbA1c (0 wk: 5.9 ± 1.0 vs. 12 wk: 5.6 ± 0.7 %, P = 0.001), LDL (P 
= 0.007), CRP (P = 0.003) was significantly decreased. However, FBS was 
increased from 97.5 ± 31.3 to 105.8 ± 20.4 mg/dL (P = 0.006). Carbohydrate 
(P = 0.001), fat (P = 0.000) and protein (P = 0.000) consumption was 
significantly decreased, while fiber intake was maintained. 

Conclusion These results suggest that a mild nutrition intervention 
contribute effectively to prevent diabetes in overweight and obese women 
by applying new standard HbA1c level on pre-diabetes. The result of the 
dietary analyses suggests that the subjects successfully refrained from eating 
junk food and alcohol. While all the markers showed improved health 
result, FBS was not a reliable indicator, suggesting that HbA1c as a better 
marker for blood glucose regulation. 

PE108 Behavioral medicine & education

Effect of physical activity difference according to the 
exercise education with accelerometer on clinical data of 

type II diabetic patients
Yeojin Moon1*, Sun-Woo Kim2, Sung-Woo Park2, Ki-Won Oh2, 

Won-Young Lee2, Chul-Young Park2, Eun-Jung Rhee2, 
Se-Eun Park2

Diabetes Mellitus Center, Kangbuk Samsung Hospital1, 
Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital, 

Sungkyunkwan University School of Medicine2

Contents The purpose of this case report was to determine effect of physical
activity difference according to the exercise education with accelerometer on 
clinical data of type Ⅱ diabetic patients. This study examined what effect did it 
have on clinical data of  type Ⅱ diabetic patients to make a difference in exercise 
education method by using accelerometer lifecorder that could monitor physical 
activity. In order to measure physical activity of total 16 typeⅡdiabetes patients, 
they were made to put on lifecorder, and were classified into 9 persons of 
experimental group, and 7 persons of control group. And physical activity 
analysis and education on importance and increase of physical activity were 
carried out for experimental group, and physical activity analysis and general 
exercise education were carried out  for control group once a month, for 3 
months. For data analysis, the mean and standard error were estimated; paired 
t-test was taken for measuring pre and post values in each group; and group 
differences were made for measures of one-way anova. Considering change 
before and after exercise education, FBS, PP2, HbA1C, Total-ch, BMI and Waist 
showed significantly decreasing tendency and HDL-Ch, Total Energy 
Expenditures, Physical Activity, Total Steps and Total Physical Activity Time 
showed significantly increasing tendency in experimental group. PP2, TG and 
BMI showed significantly decreasing tendency, and only Total Steps showed 
significantly increasing tendency in control group. Considering rate of change 
before and after exercise education between group, FBS, PP2, HBA1C, Total-Ch, 
TG, HDL, BMI, Waist and Total Energy Expenditure Activity were significant 
different. It is hard to represent effect of education due to a small number of 
subjects, but it may be useful in improving blood sugar, lipid, obesity, and 
activity to carry out exercise education through monitoring physical activity. And 
it can be deemed that physical activity is improved and obesity is consequently 
improved, by using equipment to monitor physical activity as education tool alone.
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PE109 Behavioral medicine & education

Association of socioeconomic status with health behaviors 
and metabolic parameters in Korean type 2 diabetic 

patients
Seung Youn Lee1*, So Hun Kim1, Joo Young Han1, Yun Jin Choi1, 

Seong Bin Hong1, Yong Seong Kim1, Young Ju Suh2, Jeong-Taek Woo3, 
Sei Hyun Baik4, Yong Soo Park5, Kwan Woo Lee6, Young Seol Kim3, 

Moonsuk Nam1

Department of Internal Medicine, Inha University School of Medicine1, 
Institute for Clinical Research, Inha University School of Medicine2, 

Department of Endocrinology and Metabolism, Kyung Hee University School of 
Medicine3, Department of Internal Medicine, Korea University College of 

Medicine4, Department of Internal Medicine, Hanyang University College of 
Medicine5, Department of Endocrinology and Metabolism, Ajou University 

School of Medicine6

Objective Lower socioeconomic status (SES) is associated with higher prevalence and 
incidence of diabetes. However, the characteristics of patients with type 2 diabetes 
according to SES, have not been well studied. The aim of this study is to investigate the 
association between SES and metabolic parameters and health behaviors in Korean Type 2 
diabetic patients.

Methods A total of 4,584 type 2 diabetic patients from the Korean National Diabetes 
Program (KNDP) cohort who completed clinical evaluation and the physical activity and 
dietary intake questionnaire were included in this cross sectional study. Parameters of SES 
were monthly household income and education level, which were divided into 3 levels.

Results In men with type 2 diabetes, higher education level was associated with younger 
age, lower fasting and postprandial glucose, HbA1C, and urine alb/cr ratio, higher HOMR- 
IR, more current alcohol use, higher physical activity (total LTPA), energy intake, protein 
and fat intake. In women with type 2 diabetes, higher education level was associated with 
younger age, shorter diabetes duration, lower BMI, more energy intake with higher 
protein and fat intake, but low carbohydrate intake.

In men, higher income level was associated with younger age, shorter duration, higher 
BMI, lower postprandial glucose, HbA1C, lower Urine alb-Cr ratio, more current smoking, 
more current alcohol use, more physical activity (total LTPA), more energy intake with 
higher protein and fat intake but low carbohydrate content. In women with type 2 diabetes,
higher income level was associated with younger age, shorter duration, more current 
alcohol use, more energy intake with higher protein and fat, but low carbohydrate content. 

Conclusion In both men and women with type 2 diabetes, social economic status was 
associated with lifestyle factors. Both income and education was more strongly associated 
with glycemic control in men. 

PE110 Behavioral medicine & education

Follow-up survey of women with gestational diabetes after 
childbirth

Kyu Min Lee1*, Yu Mi Bae1, Sun Hee Ahn1, Yu Mi Ha1, Sung Ah Min1, 
Min Jung Lim1, Jin Sun Choi1, Hee Young Kim1, Yeo Jin Moon1, 

Sung Woo Park2, Ki Won Oh2, Won Young Lee2, Cheol Young Park2, 
Eun Jung Rhee2, Se Eun Park2

Diabetes Mellitus Center, Kangbuk Samsung Hospital1, 
Department of Endocrinollogy and Metabolism, Kangbuk Samsung Hospital, 

Sungkyunkwan University Medical School2

Objective Gestational diabetes is known as a strong risk factor for type 2 diabetes, 
and it occurs between 2% to 5% in Korea. Thus, we would like to determine the state 
of new mothers who get gestational diabetes during pregnancy, education in managing 
their lives.

Methods The Endocrinology Internal Medicine assigned 22 patients with gestational 
diabetes, and a 75 g oral glucose tolerance test in the hospital after birth. To determine 
the management of mothers who had just given birth, we had used current medical 
records, lab data, and telephone surveys.

Results The subject data consisted of the following: average age of the subjects were 
33.1, insulin-treated group 8 (36.3%), weeks at delivery 39 weeks, NSVD delivery 
method were 12 (54.5%), C/S 10 (45.5%), average neonatal weight 3430 g, pre delivery 
BMI was 23 kg/m2, post delivery BMI was 24 kg/m2, and the highest weight during 
pregnancy was 70.8 kg, which was insufficient for weight management. There were 9.7 
weeks in which 75 g oral glucose tolerance tests performed, results acquired of phase 
DM 2 (9.1%), IFG 2 (9.1%), IGT 3 (13.6%), IFG + IGT 2 (9.1%), within normal limits 13 
(59.1%), and for a period of breast feeding that lasted an average of 8.7 months, there 
were 20 (96%). The eating habits of the subjects are as follows: according to the survey, 
13 (59.1%) subjects had regular meals, 4 (18.2%) had a tendency for overeating. The 
number of subjects that said yes to eating constantly was 16 (72%), and there were 8 
(36%) subject that had more than the usual consumption of snacks between meals. The 
survey results from the weekly exercise regimen are as follows: the number of subjects 
that continued exercising the same as before and after pregnancy were 7 (31.8%), 
exercised at least 3 times a week was 8 (36%), the length of time was 34 minutes of each 
period of exercise, and the exercises consisted of walking, yoga, and aquarobics.

Conclusion As the survey studies show, the transition for eating habits of new mothers 
with diabetes have been quite good, however the transition for exercise habits and 
weight management following birth was not. In conclusion, we need to do more 
research on the daily life activities to better understand how to improve the quality of 
life for new mothers with diabetes.

PE111 Behavioral medicine & education

The current state of the management of patients with type 2 
diabetes mellitus receiving treatment at general hospitals

Jung-Hwa Lee1*, Jin-Hee Jung2, Jeong-Eun Park3, Hee-Sook Kim4,
Bok-Rye Song5, Jeong-Rim Lee6, Hyang-Mi Jang7, Young Na8, 

Hyun-Joo Lee9, Jin-won Noh11, Yang-Gyo Kang12, 
Sun-Young Kim10, Kang-Hee Sim10

Diabetes Center, Kyunghee University Hospital at Gangdong, Seoul, Korea1, 
Department of Nursing, Diabetes Education Team, Seoul National Bundang 
University Hospital, Seongnam, Korea2, Cheil General Hospital & Women’s 

Healthcare Center, Kwandong University College of Medicine, Seoul, Korea3, 
College of Nursing, Seoul National University, Seoul, Korea4, Soeul St Mary's 

Hospital, Seoul, Korea5, Asan Medical Center, Seoul, Korea6, Gangnam 
Severance Hospital, Yonsei University, Seoul, Korea7, Yeouido St. Mary's 
Hosipital, Seoul, Korea8, Inje University Ilsan Paik Hospital, Ilsan, Korea9, 

Diabetes Education Unit, Samsung Medical Center, Seoul, Korea10, Department 
of Hospital Management, Eulji University, Seongnam-si, Republic of Korea11, 

The Catholic University of Korea Bucheon St. Mary's Hospital, Bucheon, Korea12

Objective It is well known that morbidity and mortality in patients with diabetes is influenced 
by diabetes complications, and that the long-term prognosis of patients with microvascular and 
macrovascular complications, such as chronic complications, can be greatly affected. Therefore, 
the proper management of diabetes and even the assessment of the management are very important.

Methods 2,059 patients receiving outpatient care at 10 general hospitals located in Seoul and 
Gyeonggi-do had been observed from 26 to 31, March 2012, in the areas of blood glucose 
management, complications management, and whether or not diabetes education was given.

Results The mean age, duration of diabetes, and HbA1c of the subjects were 60.9 ± 11.6years, 
10.8 ± 8.2years, 7.4 ± 1.3%, respectively. The percentage of those achieving the goal of glycemic 
control (HbA1c < 7%) was 44.7%. 52.6% were controlled with blood pressure below 130/90 mm 
Hg, 43.1% were controlled with fasting glucose below 130 mg/dL, the percentage of those 
achieving the goal LDL-cholesterol (100 mg/dL<) was 66.3%. 72.8% were given oral hypoglycemic 
agents, 6.9% were given only insulin, 15.4% were given an insulin and oral hypoglycemic agent 
combination therapy. Performance Rates in fundus photogram examination within one year was 
56.1% and microalbuminuria was 75.4%, respectively. 55.2% had a diabetes education experience 
at least once and 57.3% was educated in patients with diabetes duration of less than 10 years.

Conclusion Among type 2 diabetes patients in general hospitals, 45% reached target blood 
glucose, 45% did not receive diabetes education and Performance Rates in fundus photogram 
examination within 1 year was 56%. Finally the results showed the diabetes mellitus was not 
well-maintained. Thus, more aggressive education and testing need to be performed for better 
progresses.

PE112 Behavioral medicine & education

Dietary sodium intake among diabetic patients 
in KNHANES V-1

SungWan Chun*, Kiwon Kim, Bo Young Yone, Gi Yeon Lee, 
Hyun Ok Park, Hae Yeon Lee, Eun Kyoung Han, YeoJoo Kim, SangJin Kim

Soonchunhyang University Cheonan Hospital
Objective Hypertension (HTN) is common in diabetic patients and sodium 

restriction studies for hypertensive type 2 diabetic patients(T2D) showed 
favorable results in BP managment. Recently, lower 24-h urinary sodium 
excretion is paradoxically associated with an increased risk of all-cause and 
cardiovascular mortality in T2D. We briefly investigated the correlation 
among sodium intake and other cardiovascular markers in T2D.

Methods In a cross-sectional study sample with T2D in KNHANES V-1, 
sodium intake among age groups was explored using 24hour recall method 
and compared among different BMI, smoking, systolic and diastolic blood 
pressure groups (SBP/DPB).

Results Sodium intake was different among age groups in patients with 
T2D and well correlated with other cardiovascular markers.

Conclusion Sodium restriction was well correlated with multiple 
cardiovascular markers in T2D. These finding suggested that benefits of 
sodium restriction could not be restricted to mere BP lowering effect. 
Further investigation should be needed to confirm these observation and 
find underlying mechanisms.   
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PE113 Behavioral medicine & education

Effects of intensive dietary calorie restriction to reduce 
weight in obese women with type 2 diabetes after the 12 

weeks intervention and 1 year follow-up of the intervention
Hee Jung Ahn1*, Hwi Ryun Kwon1, Hye Min Yu2, Jae Min Lee2, 

Gang Seo Park2, Kyung Ah Han2, Kyung Wan Min2

Diabetes Center, Eulji Hospital1, 
Department of Internal Medicine, Eulji University School of Medicine2

Objective Lifestyle intervention to reduce weight can improve glucose 
control and cardiometabolic risk factor in obese patients with type 2 
diabetes, at least, as long as the intervention continues. We aimed to assess 
the changes of the weight, dietary composition and insulin resistance in 
obese women with type 2 diabetes after the 12 weeks dietary calorie 
restriction (12 w) and 1 year follow up of the intervention (1 y).

Methods A total 80 patients with type 2 diabetes were randomly assigned 
to intensive dietary intervention (IDI) group or control group. IDI group 
were recommended to reduce their usual dietary calorie by -500 kcal/d and 
provide biweekly individual intervention in 12w. Follow up assessments 
were performed after 1y. We measured the insulin resistance (IR) by 
HOMA-IR.

Results Of the 80 patients, 82.5% completed the 1y. Weight (-6.6% vs 
-0.3%, respectively, P < 0.001) and HbA1c showed larger reduction in IDI 
group than control group at 12w, however, no significant group differences 
were found in weight and HbA1c regain between 12w and 1y. In the IDI 
group, initial weight decreased at least 5% in 84.4 % and 63.3 % after 12w 
and 1y, respectively. IDI group showed larger reduction of carbohydrate 
intake and IR than control group at 12w, however, there was significant 
difference between the groups in carbohydrate intake but not in IR after 1y. 
The decrease of weight for 1y showed positive correlation with the 
decreased in weight and carbohydrate intake for 12w (r = 0.755, P < 0.001; r 
= 0.685, P＜0.001, respectively).

Conclusion A 12 week intensive dietary calorie restriction can induce 
significant weight loss (≥ 5%) in obese women with type 2 diabetes and 
maintain this loss in more than 60% of patients after 1y. The greater initial 
weight and carbohydrate reductions for 12w were associated with long term 
weight and carbohydrate intake maintenance.

PE114 Behavioral medicine & education

The effects of physical activity and obesity factor on brain 
nerve growth factor in children

Tae-Gil Yang*, Hyun-Jun Kim, Yeong-Geun Kim, Dong-Hun Lee
Department of Physical Education, Kyungnam University

Objective Exercise leads to the release of certain neurotransmitters in the 
brain that alleviate pain, both physical and mental status. Physical activity is 
associated with a range of positive health outcomes, including fewer 
depressive symptoms. Physical activity increases expression of BDNF, which 
may enhance brain health. But the effects of physical activity on brain nerve 
growth factors for children are not clear. Therefore, the purpose of this study 
was to determine the effects of physical activity and obesity factor on brain 
nerve growth factor in children.

Methods Seventy-eight subjects were selected from one elementary school. 
We were measured variables of body composition, physical fitness, serum 
lipid, physical activity and brain nerve growth factor(insulin, BDNF, 
serotonin). The physical activity of day life changes were tested using the 
SenseWear Armband. The collected data were analyzed Total energy 
expenditure, Average METs, Time of 3.0 METs less than activity, Time of 
activity between 3.0 and 5.9 METs, Time of 6 METs over activity. The factors 
of brain nerve growth factor were BDNF (brain-derived neurotrophic factor), 
serotonin, insulin. Data analysis was done using PASW Statistics 18.0 
program and included independent t-test, Pearson correlation coefficients 
and stepwise multiple regression.

Results The results of this study were as follows, BDNF in obese children 
was lower than the normal children. Muscle mass and insulin, BDNF, 
percent muscle mass and BDNF, serotonin, time of 6 METs over activity and 
BDNF were positively correlated. Percent body fat and BDNF were negatively
correlated. The variables predict­ing Insulin were muscle mass and 
cardiorespiratory endurance. And predictors of BDNF were the muscle mass 
and time of 6 METs over activity. And predictors of serotonin were the 
percent muscle mass and muscular strength.

Conclusion The results indicate that it is necessary to improve brain nerve 
growth factor to increase muscle mass, time of 6 METs over activity in 
children.

PE115 Behavioral medicine & education

Knowledge, attitude, and practice of culinary botanicals for 
common diseases as well as killer diseases among the 

residents of Baltimore Maryland United States of America
Md. Ariful Haque Mollik*

Prescience Trust Funds, Phoenixville, Pennsylvania United States of America
Objective Investigations on traditional healthcare have always offered 

immense scope for the development of new drugs and opportunities for 
alternative drug sources. The investigations were conducted in different 
neighborhoods and even urban areas of Baltimore within Maryland United 
States of America.

Methods The data adduced is based on personal interviews, observations, 
and experiences of elder residents in the Baltimore. Residents from different 
castes and immigrants such as Asian, Black or African American, 
Hispanic/Latino, White and people from urban area were carefully 
interviewed. The culinary botanicals are generally used in the form of staple 
food, leafy or fruit vegetables, spices or condiments. Voucher specimens 
were collected and identified by referring standard flora.

Results Information on 72 culinary botanicals belonging to 59 genera and 
48 families are being communicated. Information regarding local remedies 
related especially to the culinary botanicals used as food and food adjuncts 
were recorded. The residents of Baltimore employ them also as local 
medicine in treating various human ailments. These are administered in the 
form of decoction, paste, oil, ash, juice, powder, extract, latex or in the form 
of a particular recipe. Even they are used raw or sometimes simply warmed. 
In many cases, they use them as a sole drug or occasionally supplemented 
by other botanicals or substances. They used these to combat common 
diseases such as migraine, rheumatic or joint pains, acidity, scabies, 
wounds, injuries, pimples, jaundice constipation, amoebic dysentery, cough, 
menstrual complaints, stomach-ache, tooth-ache, flatulence, burns, indigestion,
eye-burning, fever etc. as well as killer diseases.

Conclusion It was found that some of the information has not so far been 
available in literature. The method of preparation and mode of action is also 
simple and convenient. The studies indicated that the knowledge is to be 
transferred properly by old people to younger generation and should be 
trained in collection and processing.

PE116 Behavioral medicine & education

Evaluation of predictive self-care behaviors on glycemic 
control in patients with type 2 diabetes

Mohammad Hossein Taghdisi1*, Mohamad Sorani2, Davood Shojaei  Zadeh3, 
Leyla Novin4, Mahdi Noroozi5, Samira Fallahi6

Associate Professor, Department of Health Education and Health promotion, 
School of Health, Tehran University of Medical Sciences, Tehran, Iran1, MSc, 

Department of Public Health, School of Health, Qom University of Medical 
Sciences, Qom, Iran2, Professor, Department of Health Education and Health 
promotion, School of Health, Tehran University of Medical Sciences, Tehran, 
Iran3, MD, Endocrinologist, Department of Endocrinology, School of Medicine, 
Qom University of Medical Sciences, Qom, Iran4, PhD Candidatet, Department 

of Epidemiologyg, School of Health, Shahid Beheshti University of Medical 
Sciences, Tehran, Iran5, MSc, School of Nursing , Tehran University of Medical 

Sciences, Tehran, Iran6

Objective Diabete has no definite treatment. The most important treatment 
strategy employed to control diabete is adherence to self care behaviors that 
includes special diet, physical activity, blood glucose monitoring, daily foot 
care and taking the prescribed medicine. Purpose of this study was ditinctly 
recognition of adherence rate in different dimension of self-care behaviors 
and  evaluating predictor potency of each dimension on glycemic control 
among type2 diabetic patients under coverage of  diabetic clinic of Qom 
University of Medical Sciences.

Methods This descriptive and analytical study conducted as a cross 
sectional study among 275 Randomized patients that had Inclusion criteria. 
For data collection the «Summary of Diabetes self-care Activities Measure»
(SDSCA), Cognitive Health Assessment Questionnaire, Beck Questionnaire 
and HbA1c test Was used . For data analysis bivariate correlations  and 
multivariate linear regression in spss version17 was applied.

Results The final predictive variables regression model includedes 
education level, taking the medicine, Nutrition, physical activity and Blood 
glucose monitoring. This model has accounted for 66% of the variance of 
the HbA1c as a glycemic control indicator (P < .001)

Conclusion In this study various dimension  of  diabetes self-care behaviors 
have different influence potency on metabolic control. Taking the medicine 
and  nutritional  dimention of self-care behaviors have the most influence on 
glycemic control.
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PE117 Behavioral medicine & education

Application of BASNEF educational model for nutritional 
education among elderly patients with type 2 diabetes

Akbar Hassanzadeh1*, Gholamreza Sharifirad2, Arash Najimi3, 
Leila Azadbakht4

Lecturer, Department of Epidemiology and Biostatistics, School of Public 
Health, Isfahan University of Medical Sciences, Isfahan, Iran1, 

Professor, Department of Health Promotion and Health Education, School of 
Public Health, Isfahan University of Medical Sciences, Isfahan, Iran2, 

Department of Health Promotion and Health Education, School of Public 
Health, Isfahan University of Medical Sciences, Isfahan, Iran3, 

Associate Professor, Department of Community Nutrition, School of Nutrition 
and Food Science, Isfahan University of Medical Sciences, Isfahan, Iran4

Objective The objective of this study was to determine the effects of 
nutritional educational program on glycemic control of elderly patients with 
type 2 diabetes.

Methods In this parallel randomized controlled educational trial, 100 
diabetic elderly patients (≥ 60 years) were chosen (50 in control and 50 in 
test group). Nutrition education based on beliefs, attitudes, subjective norms 
and enabling factors (BASNEF model) was conducted. Dietary intake and 
glycemic indices as well as the components of the BASNEF model were 
assessed. The four 70-minute educational sessions were conducted in one 
month. Three months after training intervention, questionnaire was 
completed again and blood tests were performed.

Results Increased intake in the mean daily servings of fruits (0.91 ±  0.82 
vs. 0.17 ± 0.79; P < 0.001), vegetables (0.87 ± 0.86 vs. 0.03 ± 1; P < 0.001) 
and dairy (0.35 ± 0.52 vs. and 0.12 ± 0.76; P < 0.001) were reported in the 
intervention  group compared to the control group (P < 0.001). The amount 
of fruits, vegetables and dairy increased in the intervention group at the end 
of the study (P < 0.001). However, it was not significantly changed in the 
control group. HbA1c and fasting blood sugar (FBS) levels decreased 
significantly in the interventional group compared to the control group (P < 
0.001). Comparing the amount of FBS and HbA1c at the end of the study 
with the baseline measurements showed significant reduction in interventional
group (P < 0.001). However, there was no significant change in control 
group in this regard.

Conclusion BASNEF–based nutritional educational intervention improved 
dietary intakes as well as glycemic control 3 months after intervention.

PE118 Behavioral medicine & education

Change of insulin level during body weight loss might 
predict the weight regain in type 2 diabetes, 

but leptin did not
Kyung Ah Han1*, Kang Seo, Park1, Hee Jung Ahn2, 

Hwi Ryun Kwon2, Kyung Wan Min1

Department of Internal Medicine, Eulji University School of Medicine, Seoul, Korea1, 
Diabetes Center, Eulji Hospital, Seoul2

Objective Substantial evidence indicates that biological adaptations to 
weight loss contribute to weight regain. Several hormones such as leptin, 
insulin, and ghrelin are instrumental in control of the appetite center. 

Methods Total 46 women with type 2 diabetes were recruited for assessing 
weight regain after weight loss program with 3 month lifestyle modification. 
We assessed anthropometric parameters, abdominal fat using computed 
tomography, fasting serum levels of insulin and leptin at baseline, 1 month, 
3 months, and 12 months for follow-up

Results At baseline, the mean age of subjects was 56 ± 8 years and BMI 
was 27.7 ± 2.4 kg/m2. Body weight was decreased by 2.6 ± 2.3% at 1 month, 
by 5.7 ± 3.1% at 3 month, and regain by 0.5 ± 3.1% at 12 month. Weight 
regain (percent change) after lifestyle interventions was associated with 
percent decrease of insulin(r = -0.401 P = 0.014) at 1 month, but not with 
leptin (r = -0.129, P = 0.440) at 1 month during weight reduction. Abdominal 
fat regain was also associated with decrease of insulin at 1 month (r = -0.533, 
P = 0.001).

Conclusion In conclusion, when body fat stores fall, declining levels of 
insulin might be more important than those of leptin for regaining body 
weight in type 2 diabetes.

PE119 Behavioral medicine & education

Dietary intake and blood triglyceride level in men with 
impaired fasting glucose

Jinsun Choi1*, Eun Mi Kim2, Hee Young Kim1, Jong Dae Kim3, Mi Hye Seo3,
Won Sun Jeon3, Se eun Park3, Eun Jung Rhee3, Chul Young Park3, 

Won Young Lee3, Ki Won Oh3, Sung Woo Park3

Diabetes Mellitus Center, Kangbuk Samsung Hospital1, 
Department of Dietetic, Kangbuk Samsung Hospital2, 

Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital, 
Sungkyunkwan University School of Medicine3

Objective Impaired fasting glucose (IFG) & elevated serum TG level are one of 
metabolic syndrome components. They were known as risk factors of cardiovascular
diseases. Dietary modification is helpful to improve these risk factors and can 
prevent CVDs. We examined the dietary intake of adult men with IFG and 
dietary characteristics according to serum TG level.

Methods Subjects were 102 adult male out-patients with IFG visited clinical 
dietitian for nutrition counseling. We examined dietary habit and food intake 
using 24-hr recall method. Also we collected anthropometric and biochemical data. 

Results Mean age and BMI of subjects were 45.6 years and 25.3 kg/m2. 
Overweight or obese subjects were 75.5%. Mean FBS, HbA1c, LDL-cholesterol,
HDL-cholesterol, and TG were 113.4 mg/dL, 5.6%, 118.0 mg/dL, 51.2 mg/dL and 
164.4 mg/dL respectively. Energy consumption was 105.6% of requirement and 
C:P:F ratio was 5.6:2.6:1.8. In excessive energy intake subjects (≥ 120% of 
requirement), serum TG level was significantly higher than in subjects whose 
energy intake were less than 120% of requirement (220.0 mg/dL vs 146.4 mg/dL, 
P = 0.015). In hypertriglyceridemic (serum TG ≥ 150 mg/dL) subjects, percentage 
of CHO was higher than in normotriglyceridemic (serum TG < 150 mg/dL) 
subjects (57.7% vs 54.3%, P = 0.023). Intake amount of grains, sugars, and 
beverage were higher in hypertriglyceridemic subjects. Also the amount of 
alcohol drinking were significantly higher in hypertriglyceridemic subjects (5.4 vs 
7.9 drinkings, P = 0.045). Frequently drinking subjects (6~7/week) had higher 
serum TG level than subjects drinking less than 1~2/week (156.0 vs 288.0 mg/d, 
P = 0.09) although there was no significant difference.

Conclusion These results suggested that CHO & alcohol drinking might have 
relation with serum TG level in adult men with IFG. Further researches will be 
needed to identify dietary characteristics and adequate dietary modification in 
persons with metabolic risk.
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Accuracy of the contents on diabetes from a high school 
textbook in Korea

Jihyun Ahn*, Jae Woong Kim, Sangmi Ock, Eun Young Kim, 
Jin Nam Kim, Hye Sook Yoo, Jaetaek Kim

Division of Endocrinology, Department of Internal Medicine, and Diabetes 
Center, Chung-Ang University Hospital

Objective Although a number of consumers get health information from 
internet, TV, and radio, they usually have confidence in the contents from 
textbooks. The purpose of this study is to access the accuracy of the 
contents on diabetes and related diseases from the newly developed high 
school textbook ‘exercise and healthy life’.

Methods We reviewed five different versions of Korean high school 
textbook ‘exercise and healthy life’, and the diabetes related health 
informations were analyzed for accuracy.

Results Health professionals including diabetes specialists were not 
included among the authors in any chapters from these textbooks. In most 
of textbooks, the term "obesity" was defined by the body mass index of 
Caucasian standard, and pathogenesis of type 2 diabetes was described as 
the decreased insulin resistance. Moreover, they said that the etiology of 
type 1 diabetes was congenital cause. The diagnostic criteria for hypertension
was listed over 160/95 mm Hg.

Conclusion Although recently the textbook ‘exercise and healthy life’ was 
developed, the accuracy of the contents on diabetes and related diseases is 
incorrent. Thus, health professionals including diabetes specialists should 
participate in developing the textbook for students to provide the reliable 
health informations about diabetes.
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Relationships between sarcopenic obesity and insulin 
resistance, inflammation, and vitamin D status: 

The Korean Sarcopenic Obesity Study (KSOS)
Ho Cheol Hong1*, Jae Hee Ahn1, Hae Yoon Choi1, Yoon Jung Kim1, 

Nam Hoon Kim1, Chai Ryoung Eun1, Joo Hyung Kim1, Sae Jeong Yang1, 
Hye Jin Yoo1, Hee Young Kim1, Ji A Seo1, Sin Gon Kim1, Nan Hee Kim1, 
Sei Hyun Baik1, Dong Seop Choi1, Tae Nyun Kim2, Kyung Mook Choi1

Division of Endocrinology and Metabolism, Department of Internal Medicine, 
College of Medicine, Korea University, Seoul, Korea1, 

Department of Internal Medicine, Cardiovascular and Metabolic Disease 
Center, Inje University, Busan, Korea2

Objective It has been suggested that insulin resistance, low-grade inflammation,
and vitamin D deficiency are associated with obesity and sarcopenia. 
However, their relationships with sarcopenic obesity (SO) are unclear. We 
evaluated the impact of homeostasis model assessment of insulin resistance 
(HOMA-IR), high sensitivity C-reactive protein (hsCRP), and 25-hydroxyvitamin
D (25[OH]D) levels on SO in Korean adults.

Methods This study included 493 apparently healthy adults (180 men and 
313 women) enrolled in the Korean Sarcopenic Obesity Study (KSOS). 
Sarcopenia was defined as a skeletal muscle mass index (SMI) of 1 SD below 
the sex-specific mean value for a young reference group. Obesity was 
defined as a visceral fat area (VFA) ≥ 100 cm2. We classified the participants 
into four sarcopenia/obesity groups based on both SMI and VFA.

Results The prevalence of SO was 17.8% in men and 24.9% in women. In 
women, the SO group had higher HOMA-IR and hsCRP levels compared to 
the non-SO group. In men, the 25[OH]D levels were significantly lower in 
the SO group than the non-SO group. Both hsCRP and HOMA-IR levels were 
negatively correlated with SMI and positively correlated with VFA in both 
men and women; whereas, 25[OH]D levels were positively correlated with 
SMI in both men and women. Multiple binary logistic regression analysis 
showed that HOMA-IR and 25[OH]D levels were independently associated 
with SO in men, while HOMA-IR and hsCRP were significant factors 
predicting SO in women.

Conclusion Insulin resistance, inflammation and vitamin D deficiency were 
associated with SO in a Korean adult population.
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