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Novel Varieties of Bitter Melon (Momordica charantia)
in Miyazaki Reduced Rat Liver Lipids
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In our previous study, we showed the presence of liver lipid-lowering activity in the rat by Miyazaki-
koimidori (KM), a traditional variety of bitter melon (Momordica charantia). Here, we studied the effect of
novel varieties of M. charantia and ethanol/water extracts on rat liver lipid levels. First, we found that the
liver lipid-lowering activity of Sadowara-sangou (S3), a main variety of bitter melon in Miyazaki was
comparable to that of KM. Next, the effect of ethanol/water (100 : 0, 80 : 20, 60 : 40) extracts of S3 on liver
lipid reduction was examined, and we found that the 60% ethanol extract was the most effective in lowering
hepatic triglyceride levels. Finally, in addition to S3, 4 novel bitter melon cultivars (Miyazaki-N-ichigou, N
1 ; Miyazaki-N-nigou, N2 ; Miyazaki-N-sangou, N3 ; Miyazaki-N-yongou, N4) were fed to rats and the serum
and liver triglycerides were analyzed. Among the 5 varieties, N3 and N4 tended to exert the most potent
hepatic triglyceride-lowering activity, suggesting a variety-dependent difference. In these experiments,
diets containing either bitter melon or ethanol/water extract caused no adverse effects on food intake or
growth of rats, and the effects on serum lipids were marginal.

The results of the present and previous studies clearly show that bitter melon exhibits a potent hepatic
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triglyceride-lowering activity.

(Received Mar. 10, 2008 ; Accepted Apr. 22, 2008)
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Fig. 1 Miyazaki-koimidori and newly produced varieties of bitter melon
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Table 1 Composition of Diets (%)
Experimental groups
Control  Exp. 1 Exp. 2 Exp. 3
groups

KM, S3 S3 100% EF 80% EF 60% EF S3, N1, N2, N3, N4
Casein 20 20 20 20 20 20 20
Corn oil 5 5 5 5 5 5 5
B-Cornstarch 15 15 15 15 15 15 15
Cellulose 5 5 5 5 5 5 5
DL-Methionine 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Mineral mix (AIN-76) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vitamin mix (AIN-76) 1 1 1 1 1 1 1
Choline bitartrate 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Test material — 3 3 0.3 1 1.2 3
Sucrose to 100 to 100 to 100 to 100 to 100 to 100 to 100
KM, koimidori freeze dried powder ; S3, Sadowara-sangou freeze dried powder ; EF, Ethanol fraction of
bitter melon Sadowara-sangou variety ; N1, Miyazaki-N-ichigou freeze dried powder ; N2, Miyazaki-
N-nigou freeze dried powder ; N3, Miyazaki-N-sangou freeze dried powder ; N4, Miyazaki-N-yongou
freeze dried powder.
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Table 2 Growth Parameters in SD Rats

Body weight

Food intake

Adipose tissue weight

Liver weight

Initial Final (g/day) (g/100g BW) Retroperitoneal Epididymal
(2) (2) (g/100g BW)  (g/100g BW)

Exp. 1
Control 154+ 4 27916 24.1%0.6 .27%0.27° 1.61+0.14 1.23%0.05
KM 163+ 3 26918 23.3%0.6 5.54+0.12" 1.58+0.14 1.26%0.08
S3 154432 284+9 24.2%1.0 5.41%0.08" 1.58+0.18 1.24+0.14

Exp. 2
Control 166+ 3 27914 23.0+0.4 5.5310.09 1.12+0.08 1.03%0.07
S3 166+ 3 276+8 23.0%0.7 5.3610.19 1.01£0.10 0.94%0.07
100% EF 164+ 2 279+7 23.7%0.8 5.50%0.21 1.1940.22 1.05+0.04
80% EF 165+ 3 28516 24.3+0.6 5.55%0.13 1.32+0.10 1.08+0.07
60% EF 162+ 2 270+6 22.41+0.6 5.23%0.23 1.05+0.11 0.89%0.06

Exp. 3
Control 157+ 3 276+9 23.2F1.5 5.9210.40 1.30+0.16 1.1940.07
S3 157+ 3 271+7 22.27%0.6 5.8310.12 1.31£0.09 1.1740.05
N1 157+ 3 271+7 22.2%+0.8 5.45+0.30 1.36+0.07 1.15%0.09
N2 157+ 3 27216 23.56+1.1 5.57%0.22 1.44+0.15 1.13%0.08
N3 1658+ 2 26519 21.9*+1.1 5.3310.08 1.04%0.07 0.97%0.05
N4 1658+ 2 26419 21.7+1.0 5.27%0.15 1.13%+0.08 1.08+0.06

Values are Means*+SE of 5-7 rats.

Within a column in each experiment, means not sharing a common superscript letter are

significantly different at p<0.05.

BW, Body weight ; KM, koimidori freeze dried powder ; S3, Sadowara-sangou freeze dried powder ;

EF, Ethanol fraction of bitter melon Sadowara-sangou variety ; N1, Miyazaki-N-ichigou freeze

dried powder ; N2, Miyazaki-N-nigou freeze dried powder ; N3, Miyazaki-N-sangou freeze dried

powder ; N4, Miyazaki-N-yongou freeze dried powder.
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Table 3 The Concentration of Serum Lipids Table 4 The Concentration of Liver Lipids
Triglyceride C}(l;l;jtielgd Phospholipid Triglyceride (Sn};go/lgsltiizr:;) Phospholipid
Exp. 1 Expt. 1
Control 203+10 110+ 7 21718 Control 92.8+15.6* 4.16+0.35" 26.0+1.8
KM 256+11 105+ 6 232E11 KM 28.5+ 5.4° 2.43+0.11° 26.71+0.9
S3 23014 108+ 7 247%15 S3 33.1%= 6.2° 2.25+0.08" 26.4%0.8
Exp. 2 Exp. 2
Control 473+55 140+12 202+22° Control 53.0%+ 7.6% 4.19%+0.35" 26.0+1.8
S3 315+45 115+10 120+19° S3 27.8% 3.0  3.42+0.13* 26.71+0.9
100% EF 39067 123+11 16923 100% EF 45.7+ 6.7°*  3.69%0.22% 26.4%0.8
80% EF 386+81 122+10 19417 80% EF 27.7+ 2.2 3.40%0.11%° 28.3*+1.2
60% EF 292+54 120+ 7 17015 60% EF 25.0%+ 3.0° 3.20+0.14° 27.3+0.6
Exp. 2 Exp. 3
Control 339+35 140+ 77 247%13 Control 80.2+10.0* 4.45+0.44* 16.9£0.8
S3 431+69 10310° 227%12 S3 43.84 5.2° 3.05+0.17° 16.4+0.7
N1 374+32 109+ 8 221£13 N1 38.5+= 9.2° 3.15+0.16° 16.7£0.3
N2 381+87 102+ 5P 221 9 N2 45.2+12.4  3.28+0.14° 16.7£0.9
N3 23034 96+ 6" 23114 N3 24.2+ 3.2° 2.28+0.08° 17.1£0.5
N4 33762 127+ 8® 215 6 N4 26.7+ 2.5° 2.99+0.04 b 17.4%£0.5

Values are Means*SE of 5-7 rats.

Within a column in each experiment, means not sharing
a common superscript letter are significantly different
at p<0.05.

KM, koimidori freeze dried powder ; S3, Sadowara-sangou
freeze dried powder ; EF, Ethanol fraction of bitter melon
Sadowara-sangou variety ; N1, Miyazaki-N-ichigou freeze
dried powder ; N2, Miyazaki-N-nigou freeze dried powder ;
N3, Miyazaki-N-sangou freeze dried powder ; N4, Miyazaki-
N-yongou freeze dried powder.

Values are Means*SE of 5-7 rats.

Within a column in each experiment, means not sharing
a common superscript letter are significantly different
at p<0.05.

KM, koimidori freeze dried powder ; S3, Sadowara-sangou
freeze dried powder ; EF, Ethanol fraction of bitter melon
Sadowara-sangou variety ; N1, Miyazaki-N-ichigou freeze
dried powder ; N2, Miyazaki-N-nigou freeze dried powder ;
N3, Miyazaki-N-sangou freeze dried powder ; N4, Miyazaki-
N-yongou freeze dried powder.

Table 5 The Excretion of Neutral Steroid, Bile acid and Crude fat into Feces

Dry feces Neutral steroids ) )
weight Cholestorol Bile acids Crude fat
(g/2 days) Total (mg/2 days) Coprostanol (mg/2 days) (mg/2 days)
Exp. 2
Control 3.32£0.14 12.4%0.6 5.45+0.89 6.93+1.28 4.30+1.14 274+21
S3 3.60%0.27 13.3%1.3 7.58%1.52 5.71%1.44 5.91%0.62 260126
100% EF  3.26%0.35 12.1£1.4 4.41+0.50 7.67+1.03 3.19%1.00 264137
80% EF  3.31%+0.32 11.5£2.2 4.67+1.08 6.78%1.14 4.62+0.61 307440
30% EF  3.50%+0.12 12.4%£0.9 4.12+0.46 8.29+0.95 3.40%0.41 406126
Exp. 3
Control 3.11%0.51 11.9£1.8 4.82+0.97 6.77%+1.12 2.83+0.78 244141
S3 3.11%+0.33 10.7£1.3 4.47£0.55 6.18+0.83 3.94%0.70 225+17
N1 3.60+0.38 9.65+1.55 5.77%0.85 3.89+1.27 5.14%1.16 201430
N2 3.42%0.31 10.4+1.2 5.44%1.03 5.59%1.40 3.11%£0.66 184+16
N3 3.56+0.17 10.8£1.1 5.57%+1.03 5.261+1.08 3.81%£0.98 261134
N4 3.41%+0.24 12.0£1.6 5.94+0.76 6.07%1.41 2.03%+0.77 269427

Values are Means+SE of 5-7 rats.

Within a column in each experiment, means not sharing a common superscript letter are signifi-

cantly different at p<0.05.

S3, Sadowara-sangou freeze dried powder ; EF, Ethanol fraction of bitter melon Sadowara-sangou

variety ; N1, Miyazaki-N-ichigou freeze dried powder ; N2, Miyazaki-N-nigou freeze dried powder ;

N3, Miyazaki-N-sangou freeze dried powder ; N4, Miyazaki-N-yongou freeze dried powder.
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