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INTRODUCTION

* Inflammation, infection and coronary heart disease

*  Insulin resistance and the high risk phenotype

e Insulin resistance and vascular disease - cause,
consequence or common antecedent?

* Proinflammatory cytokines, insulin resistance and
vascular disease

* Fat as an inflammatory tissue
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CRP < 2.84 mg/l

pq.ﬂm.' < 0,006
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t Proinsulin = sl Microalbuminuria

tBP . 1 LHDL
lchy

Diabetes Mellitus



Insulin-stimulated glucose metabolism in
microalbuminuric NIDDMs and controls

B Non-oxidative glucose metabolism 0 Glucose oxidation |

Glucose 45 -
metabolism 40 -
(pmolikg/ 35 -
LBM/min) 30 - " -
25 - X
20 -
15 1 \
10 -
g0 0
0 - _ -3
MA+ MA.- MA+ MA- Control
Hypertension Normotension subjects
N 10 15 9 18 19
* p<0.05 vs controls

Gruui et al 1993
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"~ Microalbuminuria and insulin
resistance - cause and effect?
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?Proinflammatory cytokines
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RELATIONSHIPS OF INSULIN RESISTANCE,
ENDOTHELIAL AND ACUTE PHASE VARIABLES

Diastolic Cellular

. Triglyceride BP fibro in Thrombomodulin soln Fibrinogen
nsulin 0.3g*** 0.34%** 0.23* 0.07 0.22* 0.16
Triglyceride - 0.26** 0.33** 0.24* 027 0.13
Diastolic BP - - 0.20* 0.07 0.27** 0.27T**
Cellular fibronectin - - - 0.21* 0.28** 0.12
Thrombomodulin - - - - 0.13 0.07
C-reactive protein - - - - - 0.22*

*n<0.05, **p<0.01, ***p<0.0017



Insulin resistance Z-score

Endothelial dysfunction Z-score




Insulin resistance Z-score

r=0.59, P = <0.00005
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RELATIONSHIP OF PROINFLAMMATORY CYTOKINES
AND COMPONENTS OF INSULIN RESISTANCE CLUSTER

™nNF-aF -6t c;’::t‘;'l:rf
Insulin sensitivity+ -0.35*** -0.09 -0.22**
Triglyceride™ 0.37** 0.03 0.27**
HDL-cholesterol -0.27** -0.26** -0.21*
Systolic blood: pressure 0.33*** 0.31** 0.34***
PAI-1 antigen - 0.35%** 0.18 0.19

*p<0.05, **p<0.01, ***p<0.001



Hepatocyte glycogen content increase (g Gle/10° cells)
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-
RELATIONSHIP OF PROINFLAMMATORY

CYTOKINES AND ENDOTHELIAL MARKERS

INE- ot L6t C-reactive

protein *
tPA antigen 0.40*** 0.32** DAQ ™"
VWF 0.38*** - 0.11 0.31 %%
Thrombomodulin®  0.32** 0.05 RE
Cellular fibronectin®  0.36***  0.13 0.28**
Mean AER" 0.25* 0.20* 0.07

*p<0.05, **p<0.01, ***p<0.001 _



EFFECT OF WEEKLY INTERLEUKIN - 6
INJECTIONS ON FATTY STREAK FORMATION IN
ATHEROSCLEROSIS - PRONE MICE

Mice Diet IL-6 Lesion Circulating
Size (pm?) TNFa . Fibrinogen
(ng/ml) (mg/l)
Apo-E High fat - . 27409 0.24 660
Deficient
+ 51964 0.78 810
Huber et al, 1999



-
RELATIONSHIP OF LEVELS OF PROINFLAMMATORY
CYTOKINES WITH ANTIBODY TITRES AND OBESITY

™F-at st c:;:'m
| Helicobacter pylori titret 0.18 0.28* 0.24*
Chlamydia titre™ 0.21 0.15 0.25*
Cytomegalovirus titret : 0.21 0.17 0.23*
BMI 0.33%** 0.19* 0.41***
Waist-hip ratio ; 0.51%%* ﬂ.41**:" 0.32**
Subscapular-triceps ratio 0.37*** 0.26** 0.21*

*p<0.05, ** p<0.01, ***p<0.0017
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-
FASTING ARTERIAL AND VENOUS
CONCENTRATIONS OF IL6 AND TNF-a IN

24 SUBJECTS
Arterial Venous p value
FastingIL6 202 (1.33-3.16)  7.38 (2.79-11.73)  <0.001
Fasting TNF@  1.26 (0.97-1.88) 1.35 (1.09-2.02) 0.71

ata shown as median (interquartile #) | |



co
l

arterial IL-6
concentration (pg.ml~')

Soh

@

0 s | | ! T T 1

20 30 40 50 60 70 eo

Body mass index (kg.m™%)

Mohamed-Ali et al, 1997
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Rural Villagers Urban slum Urban middie class
(n=43) dwellers (n=40)
(n=18)
BMI 18.7 22.300e 23.3%%e
WHR 0.83 0.86*** 0.85*

Interleukin-6
Tumour necrosis factor-a

. p=0.05

**  pe(,0]

(Ll ["' '”.“{”

2.50 (1.62, 14.5)
2.57 (1.27,5.52)

23.5 (6.60, 26.9)%**

39.3 (10.3, 41.6)*+*

7.15 (3.92, 22.4)%+»
30.9 (7.44, 41 9)**»
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Endothelium-mediated
vasodilatation

R=+0.76 l

Capillary recruitment

R=-0.53

—

Insulin nnslthrlty

R=-0.34

A4 v

Blood pressure

Serné et al, 1999



Birth Weight

WHR
R=-0.58 I

Endothelium-mediated
vasodilatation T

R=+0.76 ¢

Diminished capillary
recruitment

R= + 0.84 + R=-0.34
Insulin Sensitivity Blood Pressure

R=-0.64

. Serné et al.
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-+ CONCLUSION

=

> Adipose tissue expresses and secretes
proinflammatory cytokines

» These influence insulin signalling through
autocrine, paracrine, endocrine mechanisms

» Parallel effects on lipids, endothelium and
coagulation

» Insulin resistance and vascular disease are
linked through common antecedent
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