CHAPTERI1

INTRODUCTION

Diabetes mellitus is a multifactorial disease associated with high risk
for vascular complications. The morbidity associated with long-standing
' retinopathy, nephropathy and

:@d that vascular endothelial

diabetic cardiovascular

neuropathy. Increasing e
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complications (Virs g-term hyperglycemia
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development of multj

Diabetic retino e j lications that caused most
suffering in diabetes/ p 1enfsh ? reproliferative  diabetic
retinopathy is characteri d.ﬁgggrt ousity of vessel, micro-and macro-

aneurysms, and vascular nonperfusion, whieh results in areas of ischemic

so-occlusions (Bresnick
GH et al, 1975). The 4)ncreased leukogtes are moderate in nature and

precede any oﬁﬁﬂﬁ%ﬁﬁtwﬂﬂﬁﬁjukmyws actively
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vasculatufe (Miyamoto K et al, 1999) and B, integrins on the leukocytes
(Canas-Barouch F et al, 2000). The expression of these adhesive molecules
increase in early diabetes and correlate with the increase leukocytes
(Canas-Barouch F et al, 2000; Miyamoto K et al, 1999). Additional

adhesive molecules, including vascular cell adhesion molecule-1 (VCAM-



1) may also be involved. The increased leukocytes coincides with the onset
of diabetic vascular dysfunction. At first, the dysfunction is subclinical in
nature, probably because of the lack of sensitivity of current clinical
detection methods. However, when more powerful experimental techniques
are applied, the early alterations uncovered include a subtle breakdown of
the blood-retinal barrier, prematu{c\r 7othehal cell injury and death, and
capillary 1schem1a/reperfu31o..;\
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measurment may refjct the” occut in the iris blood-flow

perfusion. Therefore, nénperfusion of iris vessel could result in functional
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The association between diabetic complications and oxidative stress
has been fairly well supported. Currently, the potential contribution of
increased oxidative stress to the development of endothelial dysfunction in
diabetes has received much of interest. Enhanced oxidative stress in the

blood and tissue is thought to play an important role in the onset and



progression of microvascular complications in diabetic patients.
Particularly, the molecular mechanisms of the enhancement of oxidative
stress in diabetes have been characterised by two dependable domains
which 1) increased production of reactive oxygen species (ROS) and 2)
impaired endogenous antioxidant defenses. Several suggestions regarding

the origins of oxidative stress 1 tes, are free radical generated by

glycation of proteins, consu through the polyol pathway,

glucose autoxidatio lye&ml@ pseudohypoxia, and

T
activation of protein k'ﬁ‘l 12 ‘ander J&%O) Normally oxidative

level controlled by a ,
consisting of enzymati Henzymati scavengers (Aydin A, 2001).
B), catalase (CAT) and

Such enzymes include:

glutathione peroxidase lay an important role in
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glutathione, f- carczigne various amin aiiﬁrﬁteins, uric acid and

bilirubin, etc. Th ‘all can
(Kashiwagi A, 20015] Under
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Vitamin C, or namely ascorbic acid, is an antioxidant agent, two

reported to be

major properties of vitamin C make it an ideal antioxidant. First is the low
one-electron reduction potentials of both ascorbate (282 mV) and it’s one-
electron oxidation product, the ascorbyl radical (-174 mV), which is

derived from the one-diol functional group in the molecule (Halliwell B,
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1996). These low reduction potentials enable ascorbate and the ascorbyl
radical to react with the reduce basically all physiologically relevant radical
and oxidants. The second major property that make vitamin C such as
effective antioxidant is the stability and low reactivity of the ascorbyl
radical formed when ascorbate scarvenges a reactive oxygen or nitrogen
species (Carr AC and Frei B, 1 ’ svels of vitamin C in plasma and in
various tissues are decre &&%ﬁems and in animals with
experimentally induced-diabeies. C@ulmcy of vitamin C has been
implicated in some o ¢ patit H?_omplications of diabetes

ested that vitamin C

mellitus such as angi

supplementation may revent the ment of some diabetic

Previous studiés

al, 2002;
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: amun C could decrease
leukocyte adhesion B the cerebral’ capillary &nules in diabetic-rats.

However, the:ﬁs no direet evidence shuwﬁ the protective role of vitamin
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experiment in order to study effects of vitamin C supplementation in

C suppleme

particular on the relationship between leukocyte adhesion and iris blood-

flow perfusion in diabetic rats.



The purposes of present study are to determine

1. whether vitamin C supplementation reduces leukocyte adhesion

2. whether vitamin C supplementation increase iris blood-flow
perfusion, and

3. the possible relationshi kocyte adhesion and iris blood-

flow perfusion.
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