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Effects of Fractions of Benincasa hispida on Antioxidative Status in
Streptozotocin Induced Diabetic Rats”
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Dapartment of Food and Nutrition, Duksung Women's University, Seoul 132-714, Korea

ABSTRACT

This study was designed to examine the effects of fractions of ethanol extract of Benincasa hispida (wax gourd) on
hepatic antioxidative status in streptozotocin (STZ) induced diabetic rats. Sprague-Dawley rats were induced diabetes
mellitus by STZ injection (45 mg/kg) into the tail vein and were divided into 5 groups: normal, STZ-control, three expe-
rimental diabetic groups. Fractions of ethanol extract of Benincasa hispida were administered orally into the diabetic rats
for 14 days. Hepatic glutathione peroxidase (GSH-px) activity (determined with H,O, as substrate) was increased in the

groups supplemented with chloroform (CHCI;) and butanol

(BuOH) fractions. Glutathione peroxidase (GR) activity

in the liver cytosol of H.O fraction groups was significantly lower than that of STZ-control group. The H.O fraction
supplemented group has been shown the notably decrease in the hepatic superoxide dismutase (SOD) activity. The hepatic
cytosol catalase (CAT) activity was significant decreased by the supplementation with BuOH fraction. It was found from
the results that the supplementation of BuOH and H,O fractions of Benincasa hispida extract could be beneficial for the
diabetic complications and damages from the lipid peroxidation. (Korean J Nutr 2007; 40(4): 295~302)
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Fig. 1. Body weight change of normal and diabetic rats fed on
fractions of Benincasa hispida extracts.
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Table 1. Plasma glucose levels of normal and diabetic rats fed on fractions of Benincasa hispida extracts'?

0 day 3 day 7 day 10 day 14 day
Normal 173.3 + 14.8° 1943 = 26.6° 165.7 + 16.3° 1582+  9.1° 2282+ 12.7°
STZ-control 528.6 £ 31.0° 758.5 + 114.7° 6782 + 99.0° 701.7 £ 128.9° 911.7 + 138.8°
CHCls 4969 + 59.3° 793.0 + 188.8° 536.5 + 289.0° 487.2 + 241.8° 610.5 * 287.3°
BuOH 498.1 + 45.5° 674.6 £131.0° 7282 + 953° 648.9 £ 90.1™ 829.4 + 128.8°
H.O 4959 + 352" 712.9 £ 166.7° 678.1 + 134.8™ 964.6 + 213.0™ 618.4 + 283.8°

1) Values are mean + SD., n = 6~8

2) Values with different superscript within the column are significantly different at the 5% level by duncan’s multiple range test
Abbreviation: Normal: normal, STZ-control: diabetic-control, CHCl:: CHCL fraction of Benincasa hispida + STZ, BUOH: BUOH fraction of

Benincasa hispida + STZ, H,O: H,O fraction of Benincasa hispida + STZ

Table 2. Malondialdehyde (MDA) levels in liver of normal and
diabetic rats fed on fractions of Benincasa hispida exiracts
(nmol/mg protein)'?

Liver
Normal 0.28 + 0.07°
STZ-control 0.66 + 0.06°
CHCls 0.63 + 0.06°
BUOH 0.60 + 0.04°
H.0 0.61 +0.10°

1) Values are mean + S.D.,.n = 6~8

2) Values with different superscript within the column are signifi-
cantly different at the 5% level by duncan's multiple range test
Abbreviation: same as in Table 1
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Fig. 2. Xanthine oxidase (XOD) activity in liver cytosol of normal
and diabetic rats fed on fractions of Benincasa hispida extracts
(unit/min/mg protein). Values are mean =+ S.D. Values with dif-
ferent alphabets are significantly different among the groups by
duncan’s multiple range test.
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Fig. 3. Glutathione-S-fransferase (GST) activity in liver cytosol of
normal and diabetic rats fed on fractions of Benincasa hispida
extracts (nmol/CDNB/mg protein). Values with different alpha-
bets are significantly different among the groups by duncan’s
multiple range test.
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Glutathione peroxidase (GSH-px) T
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3tk GRE o] Akglehdnte-& E3ll Al glutathione pool
gt R gRgo e Ao R AX B W
FAlo] 7]0i3h). GRE AAoR RS 47|51
orovt spkslreant fr1HlsE S AR HE 2
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Fig. 4. Glutathione peroxidase (GSH-px) activity in liver cytosol of
normal and diabetic rats fed on fractions of Benincasa hispida
exiracts (unit/min/mg protein). Values with different alphabets
are significantly different among the groups by duncan's muttiple
range test.

Fig. 5. Glutathione reductase (GR) activity in liver cytosol of nor-
mal and diabetic rats fed on fractions of Benincasa hispida ex-
fracts (unit/min/mg protein). Values with different alphabets are
significantly different among the groups by duncan’s multiple
range test.
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Ak radical S AASH= §49) SOD+ superoxide radical
< FAAA HO.Z vHre A€ HO.8 771 FskE
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Fig. 6. Superoxide dismutase (SOD) activity in liver cytosol of nor-
mal and diabetic rats fed on fractions of Benincasa hispida ex-
tracts (unit/min/mg protein) . Values with different alphabets are
significantly different among the groups by duncan's multiple
range test.
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Fig. 7. Catalase activity in liver cytosol of normal and diabetic rats
fed on fractions of Benincasa hispida extracts (unit/mg protein).
Values with different alphabets are significantly among the
groups by duncan’s multiple range test.
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