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Effects of H,O Fraction of Alisma canaliculatum with Chromium
on Blood Glucose Levels and Lipid Metabolism in
Streptozotocin-Induced Diabetic Rats

Sook Ja Lim* and Ji Eun Park
Department of Foods and Nutrition, College of Natural Sciences, Duksung Women's University

Hypoglycemic effects of H,O fraction of Alisma canaliculatum (Ac) with chromium (Cr) in streptozotocin (STZ)-
induced diabetic rats were investigated. Sprague-Dawley rats were divided into five groups: normal, diabetic-
control, and three diabetic experimental groups. Diabetes mellitus was induced by injection of STZ (45 mg/kg)
into tail vein, and H,O fraction of Ac and Cr were administrated orally to experimental rats for 14 days: Ac
group (1,000 mg/kg), Cr-Ac group (Ac 1,000 mg/kg & Cr 100 mg/kg), and Cr group (100 mg/kg). Body weight
losses were observed in all groups except the nmormal group, while the losses in experimental groups were
significantly less than in diabetic-control group. The plasma glucose levels were significantly lower in Cr, Ac-Cr,
and Ac groups compared to STZ-control group. Plasma cholesterol and TG levels of Ac-Cr group were
significantly lower than those of diabetic-control group. Plasma HDL-cholesterol levels of three experimental
groups were not significant compared to diabetic-control group, while the level of Cr group decreased more than
diabetic-control group. The results suggest that there was no synergistic effect in the treatment of H,O fraction
of Ac in combination with Cr, an indication that H,O fraction of Ac with Cr might possess some hypoglycemic
and hypotriglyceridemic properties in STZ-induced diabetic rats.
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Fig, 1. Body weight of normal and diabetic rats fed on the H,0
fraction of Alisma canaliculatum with chromium.

Normal: normal, STZ: Diabetic-control, Ac: H,0 fraction of
Alisma canaliculatum+STZ, Ac-Cr: H,0 fraction of Alisma
canaliculatum with chromium+STZ, Cr: Chromivm+STZ.
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Table 1. Diet intake and feed efficiency ratio (FER) in normal and diabetic rats fed on the H,0 fraction of Alisma canaliculatum with

chromium (g/day)"”
Group 1st week 2nd week mean FER
Normal 17.7+£1.8 15435 16.5+£1.9* 0.196 +£ 0.049*
Diabetic-control 26.0 £ 8.5° 36.2+9.2° 31.1x74° -0.084 = 0.065°
Ac 28.8x4.7° 38.8+7.9° 33.8+56 -0.050 + 0.041%
Ac-Cr 234 + 6.0 36.6+5.3° 30.0£5.1° -0.035 + 0.041%
Cr 268+5.8° 344+75° 30.6 £5.9° 0.004 + 0.100"

YValues are meantS.D., n=7~9.

“Values with different superscript which the same column are significantly different at p<0.05.
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Table 2. Organ weight in normal and diabetic rats fed on the H,O fraction of Alisma canaliculatum with chromium (g

o2

Group Liver Kidney? Pancreas Spleen Heart Lung
Normal 3.72+025° 0.35+£0.03* 0.33 +0.05° 0.28 £ 0.06™ 0.32+0.02* 0.53 £0.06"
Diabetic-control 428 £0.28 065005 022+0.03" 0.26£0.08 0.32+0.02° 0.69+0.15
Ac 420+0.32° 0.66 £ 0.07° 022 +0.04° 0.30 £ 0.07%® 0.33£0.03" 0.65 £ 0.09%
Ac-Cr 4.11x033 0.64 + 0.05 0.25 £ 0.03* 0.35+0.08" 0.33+£0.03* 0.68 = 0.15°
Cr 437+0.51° 0.61 £0.12° 0.29 + 0.07¢ 0.34 £0.10® 037 £0.04° 0.67 £0.13°

DValues are meantS.D., n=7~9.

PValues with different superscript which the same column are significantly different at p<0.05.

*Means of two kidneys.

Table 3. Plasma glucose levels of normal and diabetic rats fed on the H,O fraction of Alisma canaliculatum with chromium

1)2)

Group 0 day 4 day 8 day 12 day 14 day
Normal 1693 £25.7° 1382 £28.1° 136.3 £ 25.0° 1605+ 146.7° 1547 £10.9°
Diabetic-control 499.8 +53.8° 525.6+133.8 7012+ 117.5° 754.8 + 126.8 728.9 + 84.6"
Ac 479.8 + 68.9° 5523 +93.7° 6003 +113.3° 668.4 + 79.9% 513.8 £66.9°
Ac-Cr 4672 +46.7° 493.6 +227.2° 544.9 £204.1° 532.9+96.1° 546.2 + 147.1°
Cr 478.1 £84.7° 3920+ 194.4° 562.7 £222.3 5359 +192.3° 509.2 + 140.1°

YValues are mean+S.D., n="7~9.

?Values with different superscript which the same column are significantly different at p<0.05.
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Table 4. Plasma cholesterol levels of normal and diabetic rats fed on the H,0 fraction of Alisma canaliculatum with chromium"”

Group 0 day™? 4 day 8 day 12 day 14 day
Normal 62.0+£29.9 814+ 6.3* 60.1+ 8.1° 123.1 £81.1* 359+23.4°
Diabetic-control 669 +10.9 1322+174° 107.7 £132° 141.8 £61.0° 774+21.8
Ac 82.1+51.2 1162 +22.6™ 92.6 £22.3™ 99.7 + 56.9° 60.1  29.9
Ac-Cr 72.1+534 975+ 12.4% 88.7+17.3° 613+457° 42.3 £ 14.0¢
Cr 61.8+33.0 112.7 £ 15.3* 919+ 16.1* 80.9 +39.9% 55.7 +24.8%

DValues are meantS.D., n=7~9.
INS: not significant at the 5% level.

YValues with different superscript which the same column are significantly different at p<0.05.
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Fig. 2. Plasma triglyceride levels of normal and diabetic rats
fed on the H,O fraction of Alisma canaliculatum with
chromium.

Normal: normal, STZ: Diabetic-control, Ac: H,0O fraction of
Alisma  canaliculatum+STZ, Ac-Cr: H,O fraction of Alisma
canaliculatum with chromium+STZ. Cr: Chromium+STZ.
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Fig. 3. Plasma HDL-cholesterol levels of normal and diabetic
rats fed on the H,O fraction of Alisma canaliculatum with
chromium.

Normal: normal, STZ: Diabetic-control, Ac: H,O fraction of
Alisma canaliculatum+STZ, Ac-Cr: H,0 fraction of Alisma
canaliculatum with chromium+STZ, Cr: Chromium+STZ.
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Table 5. Hematocrit, plasma ALT and AST activity levels in normal and diabetic rats fed on the H,O fraction of Alisma

canaliculatum with chromium®

Group Hematocrit (%) AST (KA unit/LY*® ALT (KA unit/L)™¥?
Normal 413+ 2.9%2 196.5+117.2 66.2+434
Diabetic-control 374+155° 175.5+110.6 874317
Ac 46.1+ 2.5° 181.9+ 98.0 97.5+57.7
Ac-Cr 428 +43® 161.0x 527 1028 +71.4
Cr 435+ 42® 2153 +196.7 864 +62.6

D¥alues are meantS.D., n=7~9.

AValues with different superscript which the same column are significantly different at p<0.05.

PNS: not significant at the 5% level.
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