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Effects of Fractions of Benincasa hispida on Plasma Levels of Glucose and
Lipid 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

This study was designed to examine the effects of fractions of ethanol extract of Benincasa hispida (wax gourd) on
plasma glucose and lipid levels 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 experimental diabetic groups. Fractions of ethanol extract of Benincasa hispida were administered orally into the
diabetic rats for 14 days. The food intake and body weight were monitored and plasma levels of glucose, cholesterol,
HDL-cholesterol, triglyceride (TG), free fatty acid (FFA), and aminotransferase activity were analyzed. A significant
lowering effects of plasma glucose levels were observed in the chloroform fraction and H,O fraction group compared to
STZ-control group at 14 days. Administrations of each of the three fractions decreased plasma TG and FFA levels in
diabetic rats. Activity of alanine aminotransferase (ALT) in CHCI, fraction and H,O fraction groups and aspartate
aminotransferase (AST) in H,O fraction group significantly lower than STZ-control group. The results show that
CHC; fraction of Benincasa hispida could be effective to control the STZ-induced diabetic rats. (Korean J Nutrition

38(10): 801 ~806, 2005)
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2 HAolX A8Z AN E3} (Benincasa hispida, wax
gourd) € AAEE FETFNA 2001@ FF3to] AxA
2 Z2E 7Usikd B3k e B e A
TRy gt guiiEe AAEKY & $39 B
AEE ethanolZ EF3lollA 5A17H 33] HIE F&3)9)
AESe F qFgstn 2 A4 I3 TR s
Z3le] F2ES 4tk ©] ethanol F2EE F75 &
Q1 o3 chloroform (CHCly) #} butanol (BuOH)-& ©]4
ato] FalFoz B3I on 7 B 4 At =
EA17 CHCLEHE, BuUOHEHE 4 HOXHES Yo
FEAF o] g3l

2. MEEE 3 A9

ABELR (Sam: TacN (SD)BR, A71% AR 22E &
FE 753 9] Sprague—Dawley Al £ IHES #8730
ASA717] A8l AR [(PHASFHEEELEATAI 2
Auasgr £ ATl ot vl oJslel sEe BR
3l stainless steel cage®l ¥ vlel® Wi AHG AA|
gtk AP 7 AAE (normal) (n=8) # FHFuE o
2 Fesigion it JntlRF (STZ—control)
(n=8), CHCLEZE FAT (n=7), BiDHEEE FoF
(n=6) ¥ H,O0EEE FAF (n=7)¢] guAdFoe +
3ot A¥F M AMR 7L grll £3EE 13 &
AL £EN Fo| +8& ANkt AF ke CHCLEE
& 400 mg, BuOHEEE2 600 mg ¥ HORZES

LS E L

1,000 mg< 217} 5% tween 80 £-MBel] o AR3}sit)
Are Fath2TE-E 5% tween 80-89E 14Y37F YA
gt A|zhel] AFRoslgith. A8 2009 B8 MEA A
FII=E sk

3. Bk g4

ARTES 164 BAANA F H3Y g-Axout &
olfog g3l thE side] Qdg xR Yeoha o
HZA'? streptozotocin (STZ, Sigma Chemical Co.) -2
pH 4.59] 0.01 M citrate bufferell 45 mg/kg bw ¥E2
o] mARMe] FARIAE 2o H3 L 24
Al F oA HEo A Qo] g S 8
%9 ¥59 ¥57} 300 mg/dl 1R A& durt
H Ze= FABIGILE AAEE 0.01 M citrate buffer®
T U 2 PHoE FAE.
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(B5A1hH 2, % HDL—cholesterol TR A@Y F9)
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AzE triglyceride kit (FFA1°D =2, I3 Felz Wit &
#2 SICDIA-NEFAZYME A7) 23 free fatty
acid kit (A1%s}steEF2)5]Ah 2, aspartate aminotrans-
ferase (AST)$} alanine aminotransferase (ALT) &4
== Reitman—Frankel®*®ol] oJa)) =4 kit (FFAH
£ A3 47 23190k EnPE IR A= microhema-
tocrit ¥ o7 A3t
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Table 1. Comparison of initial and final body weights of normal and diabetic rats fed on fractions of Benincasa hispida extracts”

Initial bw (g) Final bw (g) Weight gain (g/14 day)
Normal 2447 + 5.7 292.1 143 47.4 +14.8°
STZ-control 2381 £ 93 216.2 + 22.6° —21.9 + 19.4°
CHCl, 2413 £58 231.5 + 34.4° -908 +28.8°
BuOH 237.3 £ 69 229.3 = 30.6° -8.0 + 23.8°
H:O 2397 £ 7.2 223.5 + 38.2° ~16.2 = 340°

1) Values are mean = S.D.. n = 6~8
2) NS: not significant at the 5% level

3) Values with different superscript within the colurmn are significantly different at the 5% tevel by duncan’s muttiple range test
Normal: normal, STZ-control: diabetic-control, CHCl: CHC; fraction of Benincasa hispida + S1Z, BUOH: BuOH fraction of Benincasa

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

Table 2. Diet intake (g/day) and feed efficiency ratio (FER) in normal and diabetic ratfs fed on fractions of Benincasa hispida

extracts"?
Diet intake
FER
1st week 2nd week Mean
Normal 218 +1.3° 20.9 + 1.8° 214+ 14° 0.157 + 0,041°
STZ-control 325+ 40° 392+ 2.1° 359 +4.7° —0.047 + 0.046°
CHCl, 293 +6.9° 349+ 4.7° 32.1 +8.8° -0.021 + 0.078°
BUOH 320+ 3.3° 404 + 49° 362+ 39° —0.013 + 0.048°
H.O 31.1 +£3.1° 393+ 6.9° 352 + 4.9° —0.026 + 0.077°

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

2) Values with different superscript within the column are significantly different af the 5% level by duncan’s multiple range test

Abbreviation: same as in Table 1
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Fig. 1. Plasma glucose levels of normal and diabetic rats fed on
fractions of Benincasa hispida extracts. Values are mean +
S. D.. Data with different superscripts in each day are significantly
different at p < 0.05. Normal: normal, STZ-control: diabetic-
control, CHCl:: CHCY; fraction of Benincasa hispida +5T1Z, BUOH:
BuCH fraction of Benincasa hispida +81Z, HO: HO fraction of
Benincasa hispida+STZ.
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Fig. 2. Plasma cholesterol levels of normal and diabetic rats fed
fractions of Benincasa hispida extract. Values are mean + S. D..
Data with different superscripts in each day are significantly ot p
<0.05. Abbreviation in Fig. 1

Table 3. HDL-cholesterol, triglyceride (TG) and free fatty acid
(FFA) levels in plasma of normai and diabetic rats fed on
fractions of Benincasa hispida extracts”

HDL-cholesterol TG FFA
(mg/d) (mg/dh (#Eg/L)
Normal 338+ 54% 668+ 347 6281 £ 161.0°
STZ-control 766+ 7.7° 880 +286 1009.7 = 2155°
CHCls 737 £21.9° 602 + 258 860.0 + 2956
BUOH 772+ 207 827 +293 729.7 + 318.0%®
H.O 78.1+226° 825+514 786.2 + 289.5%

Ao sr 29| Rojz 9

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 mulfiple range test
3) NS: not significant at the 5% leve!

Abbreviation: same asin Table 1
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4. SPIE3XA X aminotransferase YTl DiAl: Y

FMPEI X = ATl sl FauiTel vliE e
AGTN ta F718I9oH HOREE T e
FoF o7 71515} (Table 4). £ A= Py o)
ZFol) vlg) d3o) At CHCLERE FodolxE= 7
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A 2ol QASI) ol 7 BBl 23 J3A
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Table 4. Hematocrit (H) level, plasma alanine aminotransfe-
rase (ALT) and aspartate aminotransferase (AST) activities in
normal and diabetic rats fed on fractions of Benincasa hispida
extracts”?

Ht (%) ALT (KA unit/L)  AST (KA unit/L)
Normal 240+ 40° 18.3 + 10.8° 23+ 69°
STZ-control  47.6 +2.1%® 556 + 30.7° 104.7 + 20.4°
CHCls 461 £ 24 278+ 158° 117.5 + 31.1°
BUOH 466+ 49® 521 +21.7° 1205 + 19.2°
H.0 493 + 3.0° 253+ 8.2° 57.9 +17.6°

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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A8H oz g ¢ AN CHCLEESY Foi7}
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Table 5. Correlation coefficient between parameters of rats fed on fractions of Benincasa hispida extracts for 14 days

Glucose Cholesterol HDL-cholesterol TG FFA ALT
Cholesterol 0.538"*"
HDL-cholesterol 0.666""" 0.798™"
G 0.256 0.390" 0.194
FFA 0.378" 0.308 0.277 0.390™*
ALT 0.627"" 0.406" 0.452™* 0.363" 0.429™
AST 0.504™ 0.360" 0.514" 0.107 0.266 0.502™"

*: 0 <0.05, ¥xp <0.01, **+p <0.001
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