Aus dem Zentrum fur Innere Medizin
Abteilung Endokrinologie, Diabetes und Ernahrungsmedizin
der Charité-Universitatsmedizin Berlin, Campus Benjamin Franklin
Leiter der Abteilung: Prof. Dr. med. A. F. H. Pfeiffer

Cytokines as pleiotropic modulators in the pathogenesis of
type 2 diabetes mellitus and specific vascular

complications

Der Medizinischen Fakultat der Charité-Universitatsmedizin Berlin
als Habilitationsschrift vorgelegt von
Dr. med. Joachim Spranger
Berlin / Potsdam 2004

Eingereicht: November 2004
Dekan: Prof. Dr. med. Martin Paul
Gutachter: 1.

2.



Table of content:

. Introduction

. Cytokines and type 2 diabetes mellitus
2.1.Inflammation and type 2 diabetes mellitus
2.1.1. Inflammation and polycystic ovarian syndrome
2.1.2. Inflammatory cytokines and diabetes risk
2.1.3. IL-6 =174 G/C as a genetic polymorphism affecting diabetes risk
2.2. Adiponectin and type 2 diabetes mellitus
2.2.1. Adiponectin and polycystic ovarian syndrome
2.2.2. Adiponectin as a predictor of type 2 diabetes mellitus
2.2.3. Insulin modulates circulating adiponectin
. Cytokines and diabetic retinopathy
3.1. Diabetic retinopathy
3.2.Cytokines as a common final pathway to diabetic retinopathy
3.2.1. Vascular Endothelial Growth Factor
3.2.2. Pigment Epithelium Derived Factor
3.2.3. Insulin like growth factors
3.3. Photocoagulation induced changes of intraocular cytokines
3.4. Therapeutic implications
. Summary

. Acknowledgement

. Literature

. Declaration

16

19

21

27

35

39

39

42

43

45

49

53

58

61

64

65

95



Abbreviations

AGE Advanced Glycation Endproducts

BMI Body Mass Index

Cl Confidence Interval

CIGMA Continuous infusion of glucose with model assessment
CRP C-reactive protein

DHEAS Dehydroepiandrosterone sulfate

Ex Oestradiol

EPIC European Investigation into Cancer and Nutrition
FSH Follicle-Stimulating Hormone

HbA1¢ Haemoglobin A+

HDL High Density Lipoprotein

HIF-1a Hypoxia inducible Factor-1a

HOMA Homeostasis model assessment

IGF Insulin-like Growth Factor

IKK-3 IxB Kinase-i

IL-13 Interleukin-113

IL-6 Interleukin-6

JNK c-Jun N-terminal Kinase

KO Knock-out

LDL Low Density Lipoprotein

LH Luteinizing Hormone

MMP Matrix Metalloproteinase

NF«B Nuclear Factor kB

OR Odds Ratio

PCOS Polycystic Ovarian Syndrome

PDR Proliferative Diabetic Retinopathy

PEDF Pigment Epithelium Derived Factor

PKC Proteinkinase C

RPE Retinal Pigment Epithelial Cells

SEM Standard Error of the Mean

SHBG Sexual Hormone Binding Globulin
sICAM-1 soluble Intercellular Adhesion Molecule-1
SNP Single Nucleotide Polymorphism
sVCAM-1 soluble Vascular Cell Adhesion Molecule-1
T2DM Type 2 Diabetes mellitus

TNF-a Tumor necrosis factor-a

VEGF Vascular Endothelial Growth Factor
VLDL Very low Density Lipoprotein

vWF von Willebrand Factor

WHR Waist-Hip Ratio





