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Effects of Benincasa hispida Fractions on Hepatic Lipid Levels and
Lipid Peroxidation in Streptozotocin Induced Diabetic Rats™

Lim, Sook Ja’

- Lee, Min Hwan

Department of Foods & Nutrition, College of Natural Sciences, Duksung Women's University, Seoul 132-714, Korea

ABSTRACT

The effects of fractions of ethanol extract of Benincasa hispida (wax gourd) on lipid levels and lipid peroxidation in
streptozotocin (STZ) induced diabetic rats were examined. 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 experimental
diabetic groups [chloroform (CHCl;) fraction group, butanol (BuOH) fraction group, and water fraction group).
Fractions of ethanol extract of Benincasa hispida were administered orally into the diabetic rats for 14 days. The liver
glycogen levels of CHCl; fraction group and the muscle glycogen levels of BuOH and water fraction groups were
significantly higher than that of STZ-control group. Pancreas protein levels of BuOH and water fraction groups were
significantly higher than that of STZ-control group. The liver cholesterol level of BuOH and water fraction groups
were significantly lower when compared with the STZ-control group. The level of liver triglyceride in BuOH and water
fraction groups were significantly higher than that of STZ-control group. Malondialdehyde (MDA) levels in liver of
normal and diabetic groups were not significantly different. In the pancreas, the MDA levels of BuOH and water
fraction group were significantly lower than that of STZ-control group. The results suggested that the supplementation
of the BuOH and water fractions of Benincasa hispida extract could be beneficial for the diabetic complications and
damages from the lipid peroxidation. (Korean J Nutrition 39(6): 513 ~519, 2006)

KEY WORDS : diabetic rats, fractions of ethanol extract, Benincasa hispida, lipid peroxidation, glycogen.
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B AFelM AEZE AN 53 (Benincasa hispida, wax
gourd)+= AAEE AETOA 20013 F88kd A%A
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Aers (Sam: TacN(SD)BR, A7 @AMDE HE ¥
Fe 7339 Sprague—Dawley ] 3 8HE 870
HEAZ17] g8l 2FAE (PSS ABFE APAT4]
2 ofu] AR & Al weh Gl gl 5TeR
23735} stainless steel cagedll 3t nlel® @1 HE&
A3} A7 AT (normal) (n=8) % B H%
o2 gEsigion B e deiEd (STZ-
control) (n =8), CHCl, #3& 7 (n=7), BuOH ¥
P& BdF(nh=6) L water BFE BAZ =79 &
wAETeg FREN oY gy {2 F 74t REEE
Foisigict. AEFECA AR ZF &0 B82S 13
FAFE £E2N Fo] & AN AF kgD CHCL
FEEL 400 mg, BuOH 2822 600 mg % water ¥
EEL 1,000 mge 42 5% tween 80 £ Fo] AR
st} AT FathETE 5% tween 80 £94E 14Y
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APFES 1641 AA A F 3 g-AERE &
oo g3l g 7| FEE viXA) et &
2 A9 ST7 (Sigma Chemical Co.)& pH 4.59 0.01 M
citrate bufferd] 45 mg/kg b.w. EEZ o] ma]g2o]
FAITE” Gy ik gl 2447 F W
FolA At d7E SHL EF F9 L= 55
7} 300 mg/dl ¢3! A& Fxrt FEE ReE s}
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T e wheh Al &, 228 homogenizer
g ARSI 1.15% KCl 902 10% (wi) Taeds
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¥, A, 9 2 e A A3iE8E (malondialdehyde,
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Table 1. Organ weights of normal and diabetic rats fed on fractions of Benincasa hispida extracts (g/100g baw.)”

Normal STZ-control CHCls BuOH Water
Liver 3.77 +£0.43% 4,54 + 016> 492 + 0.64° 4,88 + 0.42° 4.39 + 0.43°
Kidney 0.40 £ 0.03° 0.74 + 0.07° 0.65 + 0.13° 0.70 + 0.06° 0.69 + 013"
Lung 061 £0.11° 0.70 + 0.09% 0.63 + 0.08° 0.76 £ 0.10° 0.68 = 0,12
Spleen™” 0.25 + 0.03 0.24 £0.04 0.28 £ 0.05 0.29 + 0.08 0.27 = 0.06
Pancreas 0.33 = 0.08° 0.22 + 0.04° 0.29 + 0.05™ 0.25 + 0.04™ 0.25 + 0.05™
Heart™ 0.35 + 0.02 0.35 £ 0.03 0.38 + 0.03 0.38 + 0.03 0.36 + 0.04

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

2) Vdlues with different superscript within the row are significantly different at p <0.05 by duncan’s multiple range test

3) NS: not significant at p <0.05.

Abbreviation: Normal: normal, STZ-control: diabetic-control, CHCl:: CHCIs fraction (400 mg/kg b.w.) of Benincasa hispida -+ STZ, BUOH:
BuOH fraction (600 mg/kg b.w.) of Benincasa hispida + STZ, Water: Water fraction (1,000 mg/kg b.w.) of Benincasa hispida+ STZ
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Table 2. Liver and muscle glycogen levels of normai and diabetic ratfs fed on fractions of Benincasa hispida extracts

222 FFE vEhided olg AT 8% £
5 FET wd Aol B AT (228.2 £ 12.7 mg/d)

of vla) FaiRF (911.7 + 138.8 mg/d)e] #JH2
2 22 dF I5T $S Uepon, duiddTdiE
CHCl, #3E& FoF (610.5 + 287.3 mg/d) °] Btz
ol vl8)] f9F oz e g vehld, 53¢ CHCL
W3 Eo] 1¥EFE A3AA 1 FTFA FFE "ol
R ga g v e fAAT AR At
ok
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w2 BuAdr S vlws) 2ot ¢ BuOH £38
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STZZ 3 Jwrl fdEd Jded AL 428
o} 1EgelA wEA e, FA20Me STZ 74 F
14Y0] AVE 1 Fgo] &3] vept] gstchkn sk
3T FA9 glycogen synthase: Qlgddy ol A=
¥ protein phosphatasel| 2J8] @/4J3t=lo] Sul=zA
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Normal STZ-control CHCIy BuOH Water
Liver (mg/g) 132.1 £ 245° 752+ 32.6° 96.4 = 27.7° 46.7 = 6.0° 343+ 11.7°
Muscle (xg/g) 1,562.0 + 606.6° 1,150.0 = 641.8® 795.1 + 266.4° 2,433.3 + 541.5° 2,247.8 + 395.0°

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

2) Values with different superscript within the row are significantly different at p <0.05 by duncan’s multiple range test

Abbreviation: same asin Table 1

[ Normat STZ-control H cHCl E] BUOH

Water

cd

Fig. 1. Protein levels in liver, kidney.
lung and pancreas of normal and
diabetic rats fed on fractions of Be-
nincasa hispida extracts (mg/ml),
Each bar is the mean + S.D. for
triplicate experiment. Different alp-
habet in bar are significantly diffe-
rent at p <0.05 by duncan’s multi-
ple range test. NS: not significant

Lung

Liver Kidney

Pancreas at p <0.05. Abbreviation: same as

inTable 1.
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Table 3. Cholesterol and triglyceride (TG) levels in liver of normal and diabetic rats fed on fractions of Benincasa hispida extracts

(mg/g)™®

Normal STZ-control CHCls BuOH Water
Liver cholesterol 9.0+ 10" 1562 + 1.8° 134 + 2,6% 124+1.7° 13.0+1.3°
Liver TG 479 + 65 33.4 +4.0° 365 * 6.7° 491 +52° 444 +7.1°

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

2) Values with different superscript within the row are significantly different at p <0.05 by duncan’s mulfiple range test

Abbreviation: same as in Table 1

Table 4. Malondialdehyde (MDA) levels in liver, kidney, lung and pancreas of normal and diabstic rafs fed on fractions of Benincasa

hispida extracts (nmol/mg protein)

Normal STZ-control CHCl;3 BuOH Water
Liver 0.28 £ 0.07° 0.66 + 0.06° 0.63 + 0.06° 0.60 + 0.04° 0.61 £0.10°
Kidney 3.80 + 0.72° 211 +0.38° 2.76 = 0.95° 543 + 0.89° 5.09 = 0.32°
Lung 0.97 £ 0.42° 1.61 + 0.42° 1.53 + 0.43° 1.77 £ 0.50° 2.08 + 0.55°
Pancreas 1.96 +1.18° 1.38 + 0.08° 1.33 £ 0.17% 0.99 +0.10° 091 +0.16°

1) Values are mean £ S. D, n = 6~8

2) Vdlues with different superscript within the row are significantly different at p <0.05 by duncan’s multiple range test

Abbreviation: same as in Table 1
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