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gallstone formation in mice fed a lithogenic diet
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Abstract

The preventive effect of an extract of Dai-saiko-td (a traditional Chinese medicine) on
gallstone formation was studied in mice fed a lithogenic diet containing 0.5% cholesterol and

0.25% sodium cholate (control diet).

The Dai-saiko-td extract was added to the control diet

at a level of 0.5%. The incidences of gallstones were significantly lower in animals given the

Dai-saiko-t0 extract (15%) than in control mice (57%).

The result demonstrates that the

Dai-saiko-t6 extract may prevent gallstone formation induced by a lithogenic diet.
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Introduction

Kampohozai (a traditional Chinese medicine)
is a drug therapy which has been developed from
clinical experience accumulated over thousands
of years in China. An extract of Dai-saiko-td
(Da-Chai-Hu-Tang) used in the experiment is one
of the Kampohozai containing Bupleuri Radix as
a main crude component. The Dai-saiko-t6 ex-
tract is used clinically for therapy of arterioscle-
rosis, chronic hepatic diseases and cholelithiasis.’
However, effects of Dai-saiko-t0 extract on these
diseases, particularly cholelithiasis, have not al-
ways been proven experimentally.

In the present study, we examined the preven-
tive effect of a Dai-saiko-td extract on gallstone

formation induced by a lithogenic diet in mice.
Materials and Methods

extract © The Dai-saiko-td

extract used in this study was kindly supplied by

Kanebo Yakuhin Co., Ltd,, Tokyo, Japan.
a mixture of eight crude drugs (Bupleuri Radix 6

Dai - saiko - 10

It was

g, Pinelliae Tuber 4 g, Scutellariae Radix 3 g,
Zingiberis Rhizoma 1 g, Zizyphi Fructus 3 g,
Aurantii Fructus Immaturus 2 g, Paeoniae Radix
3 g and Rhei Rhizoma 1 g).
cate the dry weights of the crude drugs given per

These weights indi-
day to humans. This mixture of crude drugs was
boiled for 60 min with water and the aqueous ex-
tract was evaporated and spray-dried.

Diet © The basal diet used was of the follow-
ing composition : casein ; 209, soy bean oil . 5%,
salt mixture2>; 49, vitamin mixtureZ); 1% and
sucrose to make 100%. Lithogenic diet (control
diet) was prepared by the additions of 0.5% (W/
W) cholesterol and 0.25% (W/W) sodium cholate
to the basal diet as described by Ebihara et al »
The test diet was prepared by addition of Dai-
saiko-td extract to the control diet at a level of
0.5% (W/W).

Animals . Female ICR mice aged 5 weeks
from Charles River Breeding Laboratory (Kana-
gawa, Japan) were used. Animals were main-
tained on basal diet for one week and then 20
animals were randomly divided into two groups.
They were kept 10 mice to a cage with free ac-
cess to food and water in a room maintained at
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23+17C with a 12 hr light—12 hr dark cycle for
5 weeks. The experiments were repeated six
times in the same way as above.

Incidences of gallstones . At the end of each
experiment, animals were anesthetized with
pentobarbital and then their abdominal cavity
was opened. Gallstone formation was observed
by naked eye. Data of gallstone incidence were
pooled for six experiments. The extent of gall-
stone formations were determined as the follow-
ing | + . presence of crystal - like gallstones,
++ ; presence of particle - like gallstones,
+++ ., presence of particle-like gallstones and
turbid bile and +++-+ | presence of particle-
like gallstones and strongly turbid bile.

Statistical analysis . Data were analyzed by G-
test'.”

Results and Discussion

The Dai-saiko-to extract is a Kampohozai
(traditional Chinese medicine) that is used clin-
ically in treatment of cholelithiasis ® In this
study, we examined the effect of oral administra-
tion of Dai-saiko-t6 extract on gallstone forma-
tion in mice fed a lithogenic diet containing 0.5%
cholesterol and 0.25% sodium cholate.

The growth and the food intake of mice given
the control diet with or without Dai-saiko-td
extract were virtually similar in each trial. In
both groups, however, some of the mice with
gallstones decreased in body weight. Data on the
incidence of gallstones are shown in Table 1.

The cholesterol gallstones were observed at high
incidence, 34 of 60 mice (57%), in mice given
control diet. The extent of gallstone formation
was the grade ++ and grade +++ in most of
control mice with gallstones. Furthermore, one
of two mice with grade ++++ died during the
experiment. In contrast, gallstone formation
was observed at significantly lower incidence
(p<0.01), 9 of 60 mice (15%), in mice given diet
supplemented with Dai-saiko-td extract as com-
pared to the control group. Dai-saiko-t6 ex-
tract also reduced the extent of gallstone forma-
tion in mice with gallstones. These findings are
consistent with the results that Dai- saiko - td
tended to inhibit formation of gallstones in a few
hamsters fed a lithogenic diet reported by Saitoh’’
Dai- saiko - td extract with Bupleuri Radix as
a main crude component has been reported to
contain saponins such as saikosaponins which
increase the excretions of cholesterol and bile
acid in the feces.” This kampohozai may pre-
vent the formation of cholesterol gallstones by
inhibiting cholesterol absorption. In bile, cho-
lesterol is solubilized as mixed micelles of bile
acids, phospholipids, efc. and the solubility of
cholesterol in the bile depends on the relative
proportions of these constituents. According to
Redinger and Smalli” gallstone formation is initi-
ated when biliary cholesterol concentration in-
creased in relation to the other biliary lipids.
Improvement of the lithogenicity of bile with
respect to the oral Dai-saiko-td extract may be
responsible for the preventive effect on the gall-

Table I Effect of Dai-saiko-td extract on gallstone formation
in mice fed a lithogenic diet.
Diet Gallstone® Extent of gallstone formation®
incidence + ++ +++ ++++
Control diet (C) 34/60 (57%) 3 18 11 2
o L
C+0.5% Dai-saiko-td 9/60 (15%) 1 6 9 0

extract

a : Number of mice with gallstones/total mice in the group. The data was pooled
for six experiments.

b : The extent of gallstone formation is determined as the following . + . presence
of crystal-like gallstones, ++ . presence of particle-like gallstones, +++ | pre-
sence of particle-like gallstones and turbid bile and ++++ ; presence of particle-
like gallstones and strongly turbid bile.

¢ ! Result is significantly different at p <0.01 when compared with the control group.
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stone formation.

The present study demonstrated that the oral
administration of Dai-saiko-td extract prevented
the cholesterol gallstone formation induced by a
lithogenic diet in mice. The mechanisms respon-
sible for the preventive effect of Dai-saiko-t6 ex-
tract are investigated in progress.

X LERk

FEAFRIZE T REHES X 2OTFTHsEE
0.5% a2V 27— Rr0.25% 32— ) EE) )
T AREUEAERERSER 25 2 2o 2 TRETL
7o REEHABI X 2% 0.5% BECHEPICTmL
72, IBERERIMEE G7%) LY LKREREY
52728 (15%) TlE» -7z, ZOFRIL, KEH
Br X 2 EAaTEERC L - CTHEINLEOE
B THT52EE2EEL TS,

References

1) Yano, M. : “Kanposhohokaisetsu,” 1st edition, Sogen-
sha, Osaka, pp. 360-365, 1978

2) Report of the American Institute of Nutrition Ad Hoc
Committee on Standards for Nutritional Studies. /.
Nutr. 107, 1340-1349, 1977

Ebihara, K. and Kiriyama, S. : Prevention of choles-

w

terol gallstones by a water-soluble dietary fiber,
KONJAC MANNAN, in mice. Nutr. Rep. Int. 32, 223-
229, 1985

Fujii, H. (Sokal, R.R. and Rohlf, F.].) . Hindo no bunse-
ki. In “Seibutsutoukeigaku (Introduction to Biosta-
tistics),” 1st ed., Kyouritsushuppan, Tokyo, pp. 350-
361, 1986

Sakaguchi, H. . About treament of cholelithiasis. Proc.
Symp. WAKAN-YAKU 10, 140-142, 1977

Saitoh, T. . Effect of Daisaikotoh (T'a-ch’ai-hu-t'ang)
and Saikosaponins on experimental hyperlipemia.
Tokyo Idai Shi 40, 517-529, 1982

7) Yamamoto, M, Kumagai, A. and Yamamura, Y. :

e

o

(=7}

Structure and action of saikosaponins isolated from
Bupleurum falcatum. II. Metabolic actions of sai-
kosaponins, especially a plasma cholesterol-lowering
action. Arzneim.- Forsch. 25, 1240-1243, 1975

8) Yamamoto, M., Hayashi, Y. and Kumagai, A. . Lipid
metabolism and several saponins. Proc. Symp.
WAKAN-YAKU 10, 93-96, 1977

9) Redinger, R.N. and Small, D.M. : Bile composition,
bile salt metabolism and gallstones. Arch. Intern. Med.
130, 618-630, 1972



