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The Protective Effects of Ascorbic Acid on the Vascular Motilities in
Streptozotocin—-induced Diabetic Rat

Young Jin Kim, M.D.*, Ki Min Yang, M.D.**, Dae-Yun Cho, M.D.**
Dong Suep Sohn, M.D.** Moo Yeol Lee, M.D.***

Background: More than 70% of morbidity and mortality of diabetes mellitus is due to
macrovascular complications. These complications may be associated with defect of
endothelium-dependent vascular relaxation. There have been suggestions that this defect might
be due to direct toxicities of oxygen-free radical. So in this study ascorbic acid was used as
a dietary supplement in streptozotocin induced diabetic rats to correct this defect. Material
and Method: Sixty male Sprague-Dawley rats were used in this study. They were divided
into control and experimental groups. Streptozotocin was injected to the 33 rats of
experimental group and then divided into two the other receiving subgroups; one receiving
ascorbic acid supplement(1 g/l in drinking water); and nosupplements. At 6, 9 and 12 weeks,
abdominal aortic rings were obtained to make tissue preparations for evaluation of vascular
smooth muscle contractility. Result: While control group showed good response to
acetylcholine induced relaxation, diabetic group showed decreased relaxation regardless of
ascorbic acid supplement at the experiments 6 weeks after streptozotocin treatment. This
abnormal endothelium-dependent vascular relaxation was markedly reversed at 9 and 12
weeks into the diabetic group with ascorbic acid supplement. There were no differences in
sodium nitroprusside induced relaxation responses between control and experimental groups;
also, norepinephrine induced contractile responses did not show any remarkable effects.
Conclusion: These results strongly suggest that the endothelial cells have defects in diabetic
rats. Dietary supplement of ascorbic acid can reverse the defects of diabetic endothelial cells
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through its antioxidant effects and it may further protect against vascular disease in diabetic

patients.

(Korean Thorac Cardiovase Surg 2001;34:515-23)
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3. Vascular motilities
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Tabie 1. Weight and serum glucose levels of control and steptozotocin induced diabetic rats according to diabetic periods.

Weeks
0 wk 6 wks 9 wks 12 wks
Groups
Vit C(+) Wi(g) 226.0 +23.4 421.7 + 28.0% 406.5 i 25.3% 4325 137.1
Control (n =11 Gle(mg/dl) 90.6 + 4.5 105.0 + 2.2 935455 95.1+29
(n=27) Vit C() Wi(g) 256.7 + 12.0 4353 + 18.7* 440.8 + 21.4* 439.6+ 28.4
(n = 16) Gle(mg/dl) 89.3 132 81.6* 6.4 96.8 + 7.2 1113447
Vit C(+) Wi(g) 260.0 ! 8.2 2740t 44.1 447.0 ¢ 27.0% 4425t 12.8
DM (n = 16) Gle(mg/dl) 105.0 +2.2 360.8 - 86.9% 165.6 1 23.3 135.7 127
(n=33) Vit C0) Wi(g) 236.0 t 5.1 275.0 + 44.1 287.0 + 37.7 375.8 + 49.7
(m=17) Glc(mg/d) 93555 453.8 + 76.0* 605.6 * 104.4% 319.5 t 74.5%
*, P<0.05 mean * standard error
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Fig. 1. The schematic diagram of experimental setup. The
prepared abdominal aortic vascular ring was connected to
force transducer and contractie force was recorded by
connected recorder. NE, norepinephrine; ACh, acetylcholine
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Fig. 2. The effects of Vit C application on the contractile
response of aortic ring. Between the control and experimental
(DM} group any remarkable change was not found. Results
of Figure A was obtained at the beginning of these
experiments and those of B was obtained at 6 weeks after
the injection of streptozotocin.
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Fig. 3. The effects of Vit C intake on the contractile response
of aortic ring. Results of Figure A was obtained at 9 weeks
after the injection of streptozotocin (beginning point of these
experiments} and those of B was obtained after 12 weeks.
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Fig. 4. The effects of Vit C application on the endothelium-
dependent relaxing response of aortic ring. Results of Figure
A was obtained at the beginning of these experiments and
those of B was obtained after 6 weeks from the injection of
streptozotocin. The results of graph B was remarkably
different between control and experimental(DM) group.
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Fig. 5. The effects of Vit C application on the endothelium-
dependent relaxing response of aortic ring. Results of Figure
A was obtained at 9 weeks after the injection of
streptozotocin. and those of B was obtained at 12 weeks
after the injection of streptozotocin.
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Fig. 6. The effects of Vit C application on the endothelium-
independent relaxing response of aortic ring.  Results of
Figure A was obtained at the beginning point of these
experiments and those of B was obtained at 6 weeks after
the injection of streptozotocin. No remarkable change was
found between control and experimental (DM) group.
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Fig. 7. The effects of Vit C application on the endothelium-
independent relaxing response of aortic ring. Results of Figure
A was obtained at 9 weeks after the injection of
streptozotocin. and those of B was obtained at 12 weeks
after the injection of streptozotocin.
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