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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 ( ). Here, we studied the e ect of

novel varieties of and ethanol/water extracts on rat liver lipid levels. First, we found that the

liver lipid-lowering activity of Sadowara-sangou (S ), a main variety of bitter melon in Miyazaki was

comparable to that of KM. Next, the e ect of ethanol/water ( : , : , : ) extracts of S on liver

lipid reduction was examined, and we found that the ethanol extract was the most e ective in lowering

hepatic triglyceride levels. Finally, in addition to S , novel bitter melon cultivars (Miyazaki-N-ichigou, N

; Miyazaki-N-nigou, N ; Miyazaki-N-sangou, N ; Miyazaki-N-yongou, N ) were fed to rats and the serum

and liver triglycerides were analyzed. Among the varieties, N and N tended to exert the most potent

hepatic triglyceride-lowering activity, suggesting a variety-dependent di erence. In these experiments,

diets containing either bitter melon or ethanol/water extract caused no adverse e ects on food intake or

growth of rats, and the e ects on serum lipids were marginal.

The results of the present and previous studies clearly show that bitter melon exhibits a potent hepatic

triglyceride-lowering activity. (Received Mar. , ; Accepted Apr. , )
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Fig. Miyazaki-koimidori and newly produced varieties of bitter melon
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Experimental groups
Control Exp Exp Exp
groups

KM, S S EF EF EF S , N , N , N , N

Casein

Corn oil

-Cornstarch

Cellulose

DL-Methionine

Mineral mix (AIN- )

Vitamin mix (AIN- )

Choline bitartrate

Test material

Sucrose to to to to to to to

KM, koimidori freeze dried powder ; S , Sadowara-sangou freeze dried powder ; EF, Ethanol fraction of

bitter melon Sadowara-sangou variety ; N , Miyazaki-N-ichigou freeze dried powder ; N , Miyazaki-

N-nigou freeze dried powder ; N , Miyazaki-N-sangou freeze dried powder ; N , Miyazaki-N-yongou

freeze dried powder

A : FID DB- Capillary Column

CHOL S

Table TG

Tukey- EF S

:

S N

N N N

FD Table

KM S

Folch

TG Fletcher Table TG

CHOL Sperry&Webb PL CHOL PL

Rouser TG CHOL

PL

S

TG N

Eaton N N PL

-Hydroxysteroid dehydrogenase

Grundy GC- CHOL S

KM TG

m . mm . m film thickness EF

S EF EF

EF CHOL

kramer p . EF EF PL

Table Composition of Diets ( )

+/

+0

+1

+2

+3

,*

4 + 4 , 4 -

- - +** 2* 0* - + , - .

,* ,* ,* ,* ,* ,* ,*

/ / / / / / /

+/ +/ +/ +/ +/ +/ +/

/ / / / / / /

*4- *4- *4- *4- *4- *4- *4-

10 -4/ -4/ -4/ -4/ -4/ -4/ -4/

10 + + + + + + +

*4, *4, *4, *4, *4, *4, *4,

- - *4- + +4, -

+** +** +** +** +** +** +**

-

+ ,

- .

4

+. +1*+

-

. +

0* - +**

-

+ - +

, - . 0

- ,

+

+2 22 -

, -

- +

,

- -

1/ 0* -

, -

-

/ o

-

,

+/ * ,/ * +/ +**

,0* -** - 2* 0*

0*

* */ 2*

+

+

.

,

/

-

0

b

a

a

�



�

� � � � � �
� � � � � �
� � � � � �

� � � � � �
� � � � � �
� � � � � �
� � � � � �
� � � � � �

� � � � � �
� � � � � �
� � � � � �
� � � � � �
� � � � � �
� � � � � �

�

�

����	
��
 �
 �������

� �

� � � �
� � � � �

� �
� � � �

�
� � �

� � �
�

� �
� �

� � � � �
� � � � �
� �

� � � � �
� � � � � � � �

� � � �
� � �

� �
� � �

� � �
� �

� � �

���� !"!#$ % & % ' ( )

*+�,-./ 0
12����	
��
 34 5 6*7 8+9:�;
 <� =>?@A
B +CDE 6*�FG�HIJ-+KL MNOPQ�<RSTG UV�GCWXYZ[IJ\]
CWX -/ 8+9:L -/9:^_`a7 b7cdL ���efCWX��gh6*+ij^kl

mL
 6*� FG�HIJ-+KL,=>?@ 7noLED_ p�Mq YZ[IJ\]rstuv
�w-/ 8+9:L
 6*+� 0
12��� xy�� CWX 6*79:�;_z{7 <
�	
��
 �+L
 �5B/� ��{LE |}
~Z[IJ

7 DE ��s�\]�7noL
 p�Mq
+5B CWX5B ���� � �s�� tuvxD��gh6*9:� 7 L ~Z

� ������H��CWX�g�� 7mL
 [IJ �/\]^_z{/uv� �+ �gh6*
�� ������H��CWX�g�� +�,- 9:� bh7\]/�_z{tm��	

./ 0
12����	
��
 34 ���/� 
��=I�+��_
� �

� (+ w � �w 7��L
 ¡ ¢
CWX£tp	¤	2
_ CWX 7 D

5B / ����¥ �w/¦_ §¨© ' E {ª +��gh6*9:� 7 ^_�noL
t ��zD«¬­ {ª +�����gh9: 
 5B /� CWX t {ª + ��
� 7 ^_z{t <�{
�
 ®D/ 5B /� ���� CWX 6*7 8+9:�;
 �
�< ��s7\]^_z{7 �{LE C 
 CWX � W­v��gh6*79:�;_

WX ~Z[IJ �7 DE\]b7cdL �� `at���	

�efCWX��gh6*+ij^kl7noL
 p� �� 6*9:� ¯+� 3°�+ ��+C±_
Mq CWX ������� 7 8+ ²�� ³ g�´�´µ¶��·¸ ¹ ����
9:�;
t º»+W_�� 6*�9: �g��� ¼»
¬t½�<	_ 5B CWX5B

+CDE �����g�� +�,-./ 0
12

� �

�

� � �
��

� �
� � �

� �� 	 

� �� �
� �

�
�


 � � �
� �

� � � �
� �

	 �



� � �
�

�� �

� ������	
��
�������

� �

�

�
�
�

�

�
�

�

� �
�

10326

a

b

b

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

Body weight Adipose tissue weight
Food intake Liver weight

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

Exp

Control

KM

S

Exp

Control

S

EF

EF

EF

Exp

Control

S

N

N

N

N

Values are Means SE of rats

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

significantly di erent at

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

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

powder ; N , Miyazaki-N-yongou freeze dried powder

EF CHOL

Senanayake

TG S N

N N N

CHOL

PL TG CHOL

Table EF

S

N N

N N N N

S S

KM N N N S

TG CHOL

S N N S

TG

EF TG TG

EF TG

p

Table Growth Parameters in SD Rats
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a a

b b

b b

a a a

b bc ab

ab ab ab

ab bc ab

ab c b

a a a

b b b

ab b b

b ab b

b b b

ab b

N , Miyazaki-N-sangou freeze dried powder ; N , Miyazaki- N , Miyazaki-N-sangou freeze dried powder ; N , Miyazaki-

dried powder ; N , Miyazaki-N-nigou freeze dried powder ; dried powder ; N , Miyazaki-N-nigou freeze dried powder ;

KM, koimidori freeze dried powder ; S , Sadowara-sangou KM, koimidori freeze dried powder ; S , Sadowara-sangou

freeze dried powder ; EF, Ethanol fraction of bitter melon freeze dried powder ; EF, Ethanol fraction of bitter melon

Sadowara-sangou variety ; N , Miyazaki-N-ichigou freeze Sadowara-sangou variety ; N , Miyazaki-N-ichigou freeze

Cholesterol Cholesterol
Triglyceride Phospholipid Triglyceride Phospholipid

(mg/dl) (mg/g liver)

Exp Expt

Control Control

KM KM

S S

Exp Exp

Control Control

S S

EF EF

EF EF

EF EF

Exp Exp

Control Control

S S

N N

N N

N N

N N b

Values are Means SE of rats Values are Means SE of rats

Within a column in each experiment, means not sharing Within a column in each experiment, means not sharing

a common superscript letter are significantly di erent a common superscript letter are significantly di erent

at at

N-yongou freeze dried powder N-yongou freeze dried powder

Neutral steroidsDry feces
Bile acids Crude fat

weight Cholesterol (mg/ days) (mg/ days)Total Coprostanol
(g/ days) (mg/ days)

Exp

Control

S

EF

EF

EF

Exp

Control

S

N

N

N

N

Values are Means SE of rats

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

cantly di erent at

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

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

N , Miyazaki-N-sangou freeze dried powder ; N , Miyazaki-N-yongou freeze dried powder

:

p p

p

Table The Concentration of Serum Lipids Table The Concentration of Liver Lipids

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

- . - .

, ,

- -

+ +

4 + 4 +

,*- +* ++* 1 ,+1 +2 3,42 +/40 .4+0 *4-/ ,04* +42

,/0 ++ +*/ 0 ,-, ++ ,24/ /4. ,4.- *4++ ,041 *43

- ,-* +. +*2 1 ,.1 +/ - --4+ 04, ,4,/ *4*2 ,04. *42

4 , 4 ,

.1- // +.* +, ,*, ,, /-4* 140 .4+3 *4-/ ,04* +42

- -+/ ./ ++/ +* +,* +3 - ,142 -4* -4., *4+- ,041 *43

+** -3* 01 +,- ++ +03 ,- +** ./41 041 -403 *4,, ,04. *42

2* -20 2+ +,, +* +3. +1 2* ,141 ,4, -4.* *4++ ,24- +4,

0* ,3, /. +,* 1 +1* +/ 0* ,/4* -4* -4,* *4+. ,14- *40

4 , 4 -

--3 -/ +.* 1 ,.1 +- 2*4, +*4* .4./ *4.. +043 *42

- .-+ 03 +*- +* ,,1 +, - .-42 /4, -4*/ *4+1 +04. *41

+ -1. -, +*3 2 ,,+ +- + -24/ 34, -4+/ *4+0 +041 *4-

, -2+ 21 +*, / ,,+ 3 , ./4, +,4. -4,2 *4+. +041 *43

- ,-* -. 30 0 ,-+ +. - ,.4, -4, ,4,2 *4*2 +14+ *4/

. --1 0, +,1 2 ,+/ 0 . ,041 ,4/ ,433 *4*. +14. *4/

/ 1 4 / 1 4

# #

*4*/4 *4*/4

4 4

, ,
, ,

4 ,

-4-, *4+. +,4. *40 /4./ *423 043- +4,2 .4-* +4+. ,1. ,+

- -40* *4,1 +-4- +4- 14/2 +4/, /41+ +4.. /43+ *40, ,0* ,0

+** -4,0 *4-/ +,4+ +4. .4.+ *4/* 1401 +4*- -4+3 +4** ,0. -1

2* -4-+ *4-, ++4/ ,4, .401 +4*2 0412 +4+. .40, *40+ -*1 .*

-* -4/* *4+, +,4. *43 .4+, *4.0 24,3 *43/ -4.* *4.+ .*0 ,0

4 -

-4++ *4/+ ++43 +42 .42, *431 0411 +4+, ,42- *412 ,.. .+

- -4++ *4-- +*41 +4- .4.1 *4// 04+2 *42- -43. *41* ,,/ +1

+ -40* *4-2 340/ +4// /411 *42/ -423 +4,1 /4+. +4+0 ,*+ -*

, -4., *4-+ +*4. +4, /4.. +4*- /4/3 +4.* -4++ *400 +2. +0

- -4/0 *4+1 +*42 +4+ /4/1 +4*- /4,0 +4*2 -42+ *432 ,0+ -.

. -4.+ *4,. +,4* +40 /43. *410 04*1 +4.+ ,4*- *411 ,03 ,1

/ 1 4

# *4*/4

-
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- . 4
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ment of diabetes mellitus : Vegetables as potential hypo-

Jiratchariyaku, W., Wiwat, C., Vongsakul, M., Somana-

Uebanso, T., Arai, H., Taketani, Y., Fukaya, M., Yama-

Yasui, Y., Hosokawa, M., Sahara, T., Suzuki, R., Ohgiya,

S., Kohno, H., Takuji, T. and Miyashita, K., Bitter gourd

seed fatty acid rich in c, t, t-conjugated linolenic

acid induces apoptosis and up-regulates the GADD , p

and PPAR in human colon cancer Caco- cells.

, ( ).

Bourinbaiar, A. and Lee-Hung, S., Potentiation of anti-

HIV activity of anti-inflametory drugs, dexamethasone

and indomethacin, by MAP , the antiviral agent from

bitter melon. ,

( ).

bandhu, A., Leelamanit, W., Fujii, I., Suwannaroj, N. and

Ebizuka, Y., HIV inhibitor from Thai bitter gourd.

, ( ).

Karunanayake, E.H., Welihinda, J., Sirimanne, S.R. and

Sinnadorai, G., Oral hypoglycemic activity of some me-

dicinal plants of Srilanka. ,

( ).

Platel, K. and Srinvasan, K., Plant foods in the manage-

glycaemic agents. , ( ).

Shetty, A., Suresh, G. and Salimath, P., Bitter gourd

( ) modulates activities of intestinal

and renal disaccharidases in streptozotocin-induced di-

abetic rats. , ( ).

Shetty, A., Suresh, G., Sambaiah, K. and Salimath, P.,

E ects of bitter gourd ( ) on

glycaemic status in streptozotocin induced diabetic

rats. , ( ).

moto, H., Mizuno, A., Uryu, K., Hada, T. and Takeda, E.,

Extracts of suppress postprandial

hyperglycemic in rats. ,

( ).

Jayasooriya, A., Sakono, M., Yukizaki, C., Kawano, M.,

Yamamoto, K. and Fukuda, N., E ects of

powder on serum glucose levels and various

lipid parameters in rats fed with cholesterol-free and

cholesterol-enriched diets. ,

( ).

Ahemed, I., Lakhani, M.S., Gillett, M., John, A. and Raza,

H., Hypotriglyceride and hypocholesterolemic e ects of

anti-diabetic (karela) fruit extract

in streptozotocin-induced diabetic rats.
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Chen, Q., Chan, L.L.Y. and Li, E.T.S., Bitter melon

( ) reduces adiposity, lowers serum

insulin and normalizes glucose torelance in rats fed a

high fat diet. , ( ).
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