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Effects of Alisma canaliculatum Butanol Fraction with Vitamin E on
Glycogen, Lipid Levels, and Lipid Peroxidation in Streptozotocin-
induced Diabetic Rats

Hye Kyoung Han*
Department of Food and Nutrition, College of Natural Sciences, Duksung Women's University

This study was designed to investigate the effect of a butanol (BuOH) fraction of Alisma canaliculatum (Ac) with/
without vitamin E (VE) on glycogen, lipid levels and oxidative stress in streptozotocin (STZ)-induced diabetic
rats. Sprague-Dawley rats were divided into 5 groups: normal, STZ-control, and 3 diabetic experimental groups.
Diabetes was induced by injection of STZ (45 mg) into the tail vein. The BuOH fraction of Ac and VE were
administrated orally in rats for 21 days: Ac group (400 mg), Ac-VE group (Ac 400 mg & vitamin E 10 mg) and
VE group (10 mg). Liver and muscle glycogen levels decrease in STZ-control group versus normal group and
these alteration in glycogen levels were prevented Ac-VE group and VE group. Oral administration of Ac or VE
resulted in reduction in liver cholesterol. Liver triglycerides were significantly higher in the VE group than in
STZ-control group. Liver malondialdehyde (MDA) was increase in STZ-control group compared to normal
group, but that of Ac group and Ac-VE group were similar to normal group. Meanwhile MDA in kidney, lung
and pancreas were not significantly different among five groups. Ac-VE group increase lung protein that were
significantly higher than diabetic control rats. These results suggest that the VE could increase glycogen and
triglyceride levels and BuOH fraction of Ac decrease MDA of liver in the diabetic rats. The use of Ac together
with VE did not show better control hyperglycemia-induced oxidative stress.
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Table 1. Organ weight in normal and diabetic rats fed the BuOH fraction of Alisma canaliculatum with/without vitamin EV
Liver Kidney” Lung Spleen Pancreas Heart
(g/100 g of body weight)
Normal 3.28 £0.46" 0.34 £0.03 0.54%0.06* 024003 030+ 0.11%% 0.36£0.07%
STZ-control 3931022 0.65+0.06° 0.73+0.23% 023+0.04° 0.24+0.03 0.34+0.03
Ac 4.00+0.23° 0.6510.04° 0.66 = 0,09 0.26£0.04* 027+0.12 0.341£0.02
Ac-VE 4.01+035° 0.63+0.06° 0.75x0.18 0.27+£0.03* 0.22x0.06 0.35£0.05
VE 4.16+041° 0.61 £0.05° 0.58 £0.09™ 0.25+0.03% 021x0.04 0.35+0.02

"Values are mean+SD, n=7.
Means of kidneys.

*Values with different superscript within the column are significantly different at 5% level.

“NS: not significant at 5% level.

Normal: normal group, STZ-control: diabetic-control group, Ac: STZ-group supplemented with BuOH fraction of Alisma canaliculatum, Ac-VE:
STZ-group supplemented with BUOH fraction of Alisma canaliculatum+vitamin E, VE: STZ-group supplemented with vitamin E.
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Fig. 1. Glycogen levels in liver and muscle of normal and diabetic rats fed the BuOH fraction of Alisma canaliculatum with/without

vitamin E.

Each bar is the mean 3 SD for triplicate experiment (n = 7). Different alphabet in bar are significantly different at 5% level. Normal: normal
group, STZ-control: diabetic-control group, Ac: STZ-group supplemented with BuOH fraction of Alisma canaliculatum, Ac-VE: STZ-group
supplemented with BuOH fraction of Alisma canaliculatum + vitamin E, VE: STZ-group supplemented with vitamin E.
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Fig. 2. Liver cholesterol of normal and diabetic rats fed the
BuOH fraction of Alisma canaliculatum with/without vitamin E.
Each bar is the mean + SD for triplicate experiment (n = 7). Different
alphabet in bar are significantly different at 5% level. Normal:
normal group, STZ-control: diabetic-control group, Ac: STZ-group
supplemented with BuOH fraction of Alisma canaliculatum, Ac-VE:
STZ-group supplemented with BuOH fraction of Alisma
canaliculatum + vitamin E, VE: STZ-group supplemented with
vitamin E.
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Fig. 3. Triglyceride (TG) levels in liver of normal and diabetic
rats fed the BuOH fraction of Alisma canaliculatum with/without
vitamin E.

Each bar is the mean £ SD for triplicate experiment (n = 7). Different
alphabet in bar are significantly different at 5% level. Normal:
normal group, STZ-control: diabetic-control group, Ac: STZ-group
supplemented with BuOH fraction of Alisma canaliculatum, Ac-VE:
STZ-group supplemented with BuOH fraction of Alisma
canaliculatum + vitamin E, VE: STZ-group supplemented with
vitamin E.
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Fig. 4. Malondialdehyde (MDA) levels in liver (A), kidney (B), lung (C) and pancreas (D) of normal and diabetic rats fed the BuOH

fraction of Alisma canaliculatum with/without vitamin E.

Each bar is the mean £ SD for triplicate experiment (n = 7). Different alphabet in bar are significantly different at 5% level. NS : not significant
at 5% level. Normal: normal group, STZ-control: diabetic-control group, Ac: STZ-group supplemented with BuOH fraction of Alisma
canaliculatum, Ac-VE: STZ-group supplemented with BuOH fraction of Alisma canaliculatum + vitamin E, VE: STZ-group supplemented with

vitamin E.
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Table 2. Protein levels in liver, kidney, lung and pancreas of normal and diabetic rats fed the BuOH fraction of Alisma canaliculatum

with/without vitamin E (mg protein/g tissue)?

Liver Kidney Lung Pancreas
Normal 180.1 £13.5° 201.8 +20.0™ 1183+ 9.5® 217.5+23.7*
STZ-control 196.7 +21.0° 169.0£12.4¢ 110.1 £19.1° 163.9+£34.5
Ac 1955+ 8.9 181.2+18.0% 1055+ 6.2° 190.6+10.7°
Ac-VE 203.2+28.5° 178.0£27.1¢ 126.4+14.3 201.2413.8¢
VE 200.1 £17.5* 208.8 £24.0* 1147+ 7.9 2077116

"Values are mean+SD, n=7.

DValues with different superscript within the same column are significantly different at p<0.05.
Normal: normal group, STZ-control: diabetic-control group, Ac: STZ-group supplemented with BuOH fraction of Alisma canaliculatum, Ac-VE:
STZ-group supplemented with BuOH fraction of Alisma canaliculatum+vitamin E, VE: STZ-group supplemented with vitamin E.
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