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Abstract
Project Code : TRG4580093
Project Title : Effect of Vitamin C on Changes of Vascular Structure and Endothelial
Function of Iris Microcirculation in Diabetic Rats : Intravital Fluorescence
Microscopy
Investigator : Dr. Amporn Jariyapongskul, Department of Physiology, Faculty of
Medicine, Srinakharinvirot University

E-mail address : amporma@swu.ac.th

Project Period : 1 July 2002— 30 June 2004

The effects of long-term supplementation of antioxidant; vitamin C on vascular
structure and endothelial function of Iris microcirculation in diabetic rats. Diabetes was
induced in male Wistar Furth by intravenous injection of streptozotocin, 55 mg/kg body
weight. The rats were divided randomly into three groups of control (CON),
streptozotocin (STZ) and streptozotocin supplementation with vitamin C (STZ-Vit C). The
supplementation of vitamin C was performed by allowing the animals free assessed to
drinking water added 1 g/L of ascorbic acid (Sigma, Chemical Co., USA). The
experiments were performed at 8, 12, 16, 24 and 36 weeks after injection of STZ and
citrate buffer. On the day of experiment, body weight (BW), blood glucose (BG),
glycosylated hemoglobin (HbA,.), plasma vitamin C, arterial blood pressure, iris blood-
flow perfusion were measured. Endothelial function was examined by manually counted
of leukocyte that adhered to endothelial cells of iris postcapillary venule in all
experimental groups. At the end of each experiment, plasma vitamin C from venous
blood was analyzed and the eye was immediately isolated for evaluate oxidative stress
status; malondialdehyde (MDA)analysis.

The results showed that all groups of 8,12, 16, 24 and 36 weeks STZ-rat had
the significantly increased in BG, HbA,, and tissue MDA, but decreased in BW and
plasma vitamin C levels as compared to their age-match control groups. However, STZ-
Vit C-rat was significantly decreased in BG (only at 36 weeks of STZ-Vit C rats), HbA,
and MDA but increased in BW and plasma vitamin C levels as compared to STZ group.
Moreover, all STZ groups have the significantly decreased in iris blood-flow perfusion

but increased in number of leukocyte adhesion. STZ-Vit C was significantly increased
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iris blood-flow perfusion but decreased leukocyte adhesion as compared to STZ group
only in 24 and 36 week groups. In the present STZ-diabetic rats, hyperglycemia and
increased tissue lipid peroxidation developed. These abnormalities were prevented by
long-term supplementation of vitamin C in STZ-diabetic rats. Moreover, the present
study has demonstrated that the endothelial dysfunction induced by diabetes has been
resulted to the increased in leukocyte adhesion and to the decreased in iris blood flow.
In conclusion the preventive effect on endothelial dysfunction and impaired iris
blood flow is due to the antioxidant capacity of vitamin C. Therefore, vitamin C might be
a great therapeutic agent for preventing diabetic retinopathy.
Keywords: vitamin ¢, diabetic rats, endothelial function, leukocyte adhesion, iris

blood flow
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