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Effect of Bitter Melon on Plasma Blood Glucose and Cholesterol Levels in
Streptozotocin Induced Diabetic Rats
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Dept. of Food and Nutrition, Duksung Women's University, Seoul 132-714, Korea

Abstract

This study was designed to examine the effects of bitter melon (BM) on the plasma blood glucose and cholesterol levels
in diabetic rats. Diabetes mellitus was induced in male Sprague-Dawley rats through an injection of streptozotocin (STZ)
dissolved in a citrate buffer into the tail vein at a dose of 45 mg/kg of body weight. Sprague-Dawley rats were then fed
for four weeks, with the experimental groups receiving a modified diet containing 5% or 10% powder derived from BM. The
experimental groups were divided into 4 groups, consisting of the normal control group, STZ-control group and diabetic fed
with BM 5% & 10% treated groups. The rats' body weight, blood glucose and cholesterol values were measured along with
the hematocrit (Hct) values and aminotransferase activities. Body weight losses were observed in the diabetic groups, whereas
the control rats gained weight. There were significant differences in kidney weight between the control group and the diabetic
groups. The Hct levels of the diabetic BM-treated group were significantly higher than the STZ-control group. Aspartate
aminotransferase activity was lower in the non-diabetic group compared to the diabetic experimental groups. Further, the blood
glucose was significantly decreased in the 5% & 10% BM of the diabetic group. There were no significant difference in
cholesterol levels among the diabetic groups. These results indicate that the supplementation of bitter melon may have a
favorable influence on reducing the blood glucose level in STZ-induced diabetic rats.
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Table 1. Compostion of control and experimental diets

(g/kg of diet)

Components Co-ntrl())l Experimental diet”
diet 5% 10%

Corn starch 465.692 450.342 434992
Casein 140.0 134.55 129.1
Dextrinized corn starch 155.0 155.0 155.0
Sucrose 100.0 87.4 74.8
Soybean oil 40.0 38.85 37.7
Fiber 50.0 37.05 24.1
Mineral mix” 35.0 325 30.0
Vitamin mix? 10.0 10.0 10.0
L-Cystine 1.8 1.8 1.8
Choline bitartrate 2.5 2.5 2.5

Tert-Butylhydroquinone 0.008 0.008 0.008
Bitter melon powder - 50.0 100.0

" Control diet : AIN-93 diet.

? Experimental diet : control diet+bitter melon (BM) powder.
9 AIN-93 Mineral mixture.

Y AIN-93 Vitamin mixture.

Ahg-3lsih
4. MsystE| 24
Ag 717 F o) 93 AR MEE A AAER)

or AW o AjE st 3,000 rpmoll A DA E2](HA 300,
Hanil Centrifuge Co., Ltd. Korea)3t & &2 #Hslsich &
A E=F2 glucose oxidase H(Raabo & Terkildsen 1960)<]]
2] %t glucose kit(Bio Clinical System Co., Seoul, Korea)E ©]
4310 505 nmolA FF=(UV/VIS spectrophotometer, Agilent
8453, G1103A, USA)E =43ttt Ad 4741 vix|ut &

Table 2. Effect of bitter melon on body weight change in normal and diabetic rats

HOoFA o} RATHEETE

de AAZES cther2 PIHAIAA GFE YA T he-
parinized tube°l] A& S #3}o] 3| n}E A8l (hematocrit : Het)
X = micro-hematocrit H(Bauer JD 1982)0.2 SLAf|Fol] &Y
o] microcapillary centrifuge® L&A AAIA DA
2]3k &, packed cell volumeS microcapillary reader@ =%
3t] %= FAIBIALE A71e A8 & SA] JiEstd A,
A, 2, H 2 uE A&t 7 |22 A4
ol A& UF, AR ZE BV E AASI FAE SH 3t
ATk G52 FHa AP 3,000 pmellA 1587H4T) LA

Me wlo

ek & s FAstke] 4 A7 —70To Edeksit
Aminotransferase G-+ Reitman & Frankel $(1957)°] <]3%t

kit(Bio Clinical System Co., Seoul, Korea)E A}-8-3}%] aspar-
tate aminotransferase(AST)<} alanine aminotransferase(ALT)

SHskaitt 2% 9 ¥ SUzHES aaray

I~z
T

(Allain et al 1974)°l ]3] kit(Bio Clinical System Co. Seoul,
Korea)E AH&-dte] 500 nmollA S8 =5 S43I3ih

o
=
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B o] BA 8L BA1L SPSS program(Ver. 18, SPSS
Inc. Chicago, IL, USA)< o]-8-3ld AAISI an, 4 X]&=
Py} %% A (standard deviation : SD)Z 3E A5}t 4
g 7ke] Ao one way ANOVAES A 3fste] 75813 1,
p<0.05 ol foido] #EH A, 7 AdF ko] F
Tk ztolol] tiek f-2]4d-2 Duncan’s multiple range testE
o]-g-3to] p<0.05 FFolA H7FetATt

BT

1. ASel #H35), Ao|MF[zF 2

AFIuE H7Pol& sle] 45
W3l= Table 20 JERNIH. A%
P2y g A3 ZFolA fefzel

= =
skouh, 49 47 Fo ARERS AF FrhEe

(g/week)

Group" 0 day 1 wk 2 wk 3 wk 4 wk Weight gain
Control? 238.1+ 7.5™3  255.6+13.2% 275.6+18.8° 303.6+17.8° 326.2+19.1% 88.1421.0°
STZ-control 236.8+16.8 221.9+24.8° 212.4429.1° 213.6+37.2° 220.3+36.8° —16.4+35.8°
BM-5% 239.1+ 9.9 221.6+16.3° 227.4424 4° 216.8+23.8° 225.8+24.9° —13.3+18.6°
BM-10% 240.5+ 6.7 223.5+18.8° 222.9426.6° 214.3427.1° 220.2+35.2% —20.3+35.7°

Values are mean£S.D. (n=8).
2

BM 10% : diabetic fed with BM 10% treated group.

3 NS not significantly different among groups.

Control : Normal control group, STZ-control : diabetic control group, BM-5% : diabetic fed with BM

5% treated group,

» Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan's multiple range test.
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Table 3. Effect of bitter melon on diet intake and feed efficiency ratio (FER) in normal and diabetic rats (g/week)
Group" 1 wk 2 wk 3 wk 4 wk Mean FER?
Control 18.3+4.9% 26.5+12.4° 23.7+ 7.1° 224+ 4.3° 22.7+6.1° 0.142+0.040
STZ-control 28.0+2.9° 497+ 9.1° 43.9+10.4° 46.519.2° 42.045.5° —0.014+0.032"
BM-5% 25.242.6 56.6+ 4.6 38.5+ 6.6° 40.1+ 5.3° 40.1+3.6° —0.013+0.018°
BM-10% 27.542.5° 56.5+ 4.3° 35.0+ 8.5° 37.8+11.7° 39.245.6° —0.02240.037°

Y Values are mean+S.D. (n=8).

? Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan’s multiple range test.
3 FER (feed efficiency ratio)=[Body weight gain (g) for 4 weeks / feed intake (g) for 4 weeks] x 100.

Table 4. Effect of bitter melon on organ weights in normal and diabetic rats

(g/100g bw)

Group" Heart Kidney Liver Lung Spleen
Control 0.31£0.02°% 0.33+0.04° 3.25+0.28° 0.50+0.05° 0.20+0.02~53
STZ-control 0.3240.03" 0.75+0.05¢ 4.0140.27° 0.63+0.09" 0.20+0.05
BM-5% 0.31+0.03% 0.65+0.03¢ 3.88+0.26° 0.5440.07" 0.20+0.02
BM-10% 0.2940.03° 0.59+0.05" 3.91+0.28" 0.6140.12° 0.18+0.01

Y Values are mean+S.D. (n=8).

? Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan’s multiple range test.

3 NS not significantly different among groups.
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g F0] 200~300 mg/dLY wl= AelA A
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9] £ 71 -2tKSochor et al 1991, Yang et al 2008). STZ
o7 Furt i F o 2ol Pt 71%52] ¥MSKDai
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of 4 7R AL AR Fo= Al%e] HtisiA|
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o d3e ol 298 BHAnh
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Aol 0l PP

22 1 j=4 ]
ol 7] S8 dFYU tAo 7 =3 A Fig. 19 #]A]
asich A3 044 B =] FES STZ 9% Y
R ol Pix A F(472.7450.4 mg/dL)el A FA
T(133.9+10.4 mg/dL)l| M| 3w o]Foz frolHQl T
Bt} 238 43 Foto] P Z=zo T A3 29 BM-5%
T BM-10% 250l A 1549} 474l = D= bl
Ztol BlE oAl I HAaE Blm, 9 ool ¥

o= FEE BM-5%TET} BM- 10%40]010»} oq e
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o] F=E Fo A A Ul dEd S AAA aded
g5 NAAIZIT L E.LO]-MTJ(Jeong et al 2008). ¥ AT+

3} FoFAloF A IGEMERE
1000
oo0 e
s00 |
— b
T 700 ¢ b
(=]
E OO |
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g b
2 400 |
2 s00
2
A 200 t s
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—*—Control —W—3TZ-control —&—BM-5% —=—BM-10%

Fig. 1. Effect of bitter melon on plasma glucose level in normal

and diabetic rats.

Values are meantS.D. (n=8).

*® Means with the different in the same periodsuperscripts are sig-
nificantly different at the p<0.05 by Duncan’s multiple range test.
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(39.943.1%) F= =T (39.1+4.8%) Alololl& <&l
zto] & Holx] ¢kttt G AT = B thxdl B
3l BM-5%7(43.5+1.5%) 2} BM-10%7-(44.9+2.5%) S5l 4]
freldeog o w2 dntEas 25 YeR At Table 5).

7 7ok B o] A Ape Z AolE HolA] &
om, Gz F 9] FntEAZ 29| H= 46~48%(Dai & M-
Neill 19942 2 Ago|re T 2T} of 5 guf 3
7F Al FrelA o g EolA] 7] = st oy, dntEAE 2] H9]
B} FAsH S7HHe 2 ofUUth B AolA e o
T GrlE Frtel S o 9 Al s dntEAS Xe
=8 Aol J-S T (Wannamethee er al 1996), T
Fol A AFGul M7t Al slwtEAE X2 7= STZ
o EFEe A FE AETe 84 AR g9,
o] Z7H F o R thg Qg FE SHEE AlRET
(Tamariz et al 2008).
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T Al A ToR Wol el 1HE sk 4 gt
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o15l7] 9lall Pl ASTS} ALT 52 =743 A3} Table
59} Zth AFGu) Al Al ALT < FAF izl o
gl G xToA oA es & oy, E tx
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et al 2008, Kim et al 2012). B3 A| HelH<l 75 3
v 329 Xl 9fsA] e FAZE kA %
%9 AST o] S =&, £ A74(Table 4)oA =
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Tl M= 2ol 5 HolA] grol T Al oll7t " e
2 Holx& gt ASTE A XA & 5 e 53
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o} THEZ HA} Al SE7FH, ALTE AlZ B o] A
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g Sz v 9% 709

S/ s, & A7 A ALT 5% Aol STZ9 <]
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Table 5. Effect of bitter melon on hematocrit level and an aminotransferase activities in normal and diabetic rats

Group" Hematocrit(%) ALT(KA unit/L) AST(KA unit/L)
Control 39.943.1% 23.5+ 2.7° 136.4+32.3%
STZ-control 39.144.8° 482+ 8.6° 118.2+39.1°
BM-5% 43.5+1.5° 75.2+18.9° 173.8+42.1%
BM-10% 44,942 .5° 89.5427.1¢ 200.6+41.8¢

Y Values are mean+S.D. (n=8).

? Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan’s multiple range test.
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Fig. 2. Effect of bitter melon on plasma cholesterol level in nor-

mal and diabetic rats.

Values are meantS.D. (n=R).

%> Means with the different superscripts are significantly diffe-
rent at the p<0.05 by Duncan's multiple range test.
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