Original PR 274228 8, 135140, 1991 135

Effects of Sho-saiko-to and Gorei-san on the modulating mechanism of
the sphincter of Oddi. An intraoperative cholangiomanometric study
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Abstract

Female patients suffering from gallbladder stone disease were administered Sho-saiko-to
(Xiao-Chai-Hu-Tang (XCHT)) or Gorei-san (Wu-Ling-San (WLS)) preoperatively, and were
examined by cholangiomanometry during operation. When compared with a control group,
the pressure threshold of the sphincter of Oddi for volume load in the bile duct was considered
to be significantly lowered in the XCHT group and also in the WLS group, meaning that the
sphincter became more susceptible, and, in the XCHT group, its relaxation occurred signifi-
cantly more rapidly and completely. The results obtained in the XCHT group would suggest
that the modulating mechanism of the sphincter of QOddi is activated, preventing the transpapil-
lary reflux of duodenal fluid and yet preventing the stasis of bile, which would be one of the
main reasons why this drug is used for hypochondriac fullness and distress. The results
obtained in the WLS group would mean that the transpapillary reflux of excessive intestinal
fluid can be prevented in those patients with disturbances of water absorption, more effective-

ly than with XCHT.

Key words cholangiomanometry, gallbladder stone disease, Gorei-san, hypochondriac
fullness, Sho-saiko-to, sphincter of Oddi, watery absorption disturbance.

Abbreviations AD converter, analogue-digital converter ; BP, basal pressure; CPU,
central processing unit ; PP, perfusion pressure ; RAM, random access memory ; ROM, read
only memory ; T, declining time ; WLS, Gorei-san (Wu-Ling-San) F1%# ; XCHT, Sho-saiko-
to (Xiao-Chai-Hu-Tang), /NEER%.

Introduction Subjects and Methods

XCHT (Xiao-Chai-Hu-Tang, Sho-saiko-to)
is effective for hypochondriac fullness and dis-
tress. The main cause of this syndrome is consid-
ered to be a disorder of bile flow.” On the other
hand, WLS (Wu-Ling-San, Gorei-san) is recom-
mended for patients with disturbaqces of water
absorption. The authors investigated the effects
of both formulas on the modulating mechanism of
the sphincter of Oddi using intraoperative cholan-
giomanometry.

Forty female patients suffering from gall-
bladder stone disease were investigated.
Patients who showed manifest symptoms of
cholecystitis such as fever, definite abdominal
pain, leukocytosis and positive CRP value were
excluded. Patients who had common bile duct
stones were also excluded. Abdominal pain or
fullness due to gallstones had subsided after hospi-
talization in all cases. Eight patients were given
XCHT-granules (Tsumura Pharmacy) preoper-

atively, in a dose of 7.5 g daily for 6.6+4.2 days,
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Fig. 1 Special silver cannula introduced into the
common bile duct.

a. External appearance.

and twelve patients were given WLS-granules
(Tsumura Pharmacy) preoperatively, in a dose of
7.5 g daily for 7.8+6.0 days, until the day before
operation. Twenty patients who were not given
either formula were managed as a control group.
Cholecystectomy was performed under general
anesthesia. Preceding the ligation of the cystic
duct, a special silver cannula was introduced into
the common bile duct, not deeply enough to stimu-
late the sphincter of Oddi (Fig. 1), and was con-
nected with a biliary manometer . (Nemoto -
Kyorindo Co., Model PF 100, Fig. 2).

The manometric zero point was set at the
level of the common hile duct or midaxillary line.
After the basal pressure (BP) was taken, the
perfusion pressure (PP) was measured while
saline was injected via a pump (Fig.3). The
pump was then stopped and the declining curve
was monitored. The time for the curve to reach
the nadir plateau 7. e. the residual pressure, being
the declining time (T). The times taken for the
PP to reduce by one half, one fourth, and one fifth
towards the BP were measured on the curve as
T2, Tya and T,;s respectively (Fig. 3). The injec-
tion pump was driven first at a rate of 0.1 ml/sec,
and then at 0.5 ml/sec.
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b. The diagram.

Fig. 2 Biliary manometer, Model PF 100 (Nemoto-Kyorindo Co.)
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Fig. 3 Cholangiomanometric curve and the related parameters.

During the surgery, drugs stimulating (pent-
azocine, morphine, neostigmine, phentolamine) or
suppressing (atropine, scopolamine-N -buthyl-
bromide, adrenaline, noradrenaline, isoproterenol,
phenylephrine, hexamethonium, nitroglycerin,
hymecromone, cholecystokinin octapeptide,
glucagon, secretin) the sphincter of Oddi were not
used.

The data is shown as the mean-=+standard
deviation. For statistical analysis a t-test was
applied, and the level of significance was defined
as lower than 0.05 of the p value.

Results

There was no significant difference between
the three groups as to preoperative clinical symp-
toms (Table I).

Examination of the drugs used for anesthesia

revealed no significant difference between the
three groups (Table II). By chance the mean age
was significantly higher in the control group(58.3
+9.1) than in the XCHT group (45.0 = 11.0) (p <
0.01)or in the WLS group (48.3+11.7) (p<0.02).
But as shown in Table III, there was no signifi-
cant difference according to age in the data of the
control group. So the data of the subgroups in
the control group were managed as a whole in the
following analysis.

BP showed no significant difference between
the three groups. The PP of the XCHT group
showed no significant difference from the control
group at an injection rate of 0.1 ml/sec, but was
significantly higher at a rate of 0.5 ml/sec (p <
0.01). The PP of the WLS group was significant-
ly higher than the control group at an injection
rate of 0.1 ml/sec (» <0.05)and at 0.5 ml/sec (p <

0.01). There was no significant difference of PP

Table I Preoperative clinical symptoms.

Preoperative clinical symptoms
Group Hypochor}drlac . Heartburn Lumbago, Silent stone
pain, Epigastralgia Backache
Control cases cases cases cases
group
XCHT 6 0 2 0
group
WLS 8 2 1 1
group
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Table II Drugs used for anesthesia.

Drugs used for general anesthesia
Group Nitrous oxide Nitrous oxide Nitrous oxide Nitrous oxide Nitrous oxide
with enflurane with halothane with sevoflurane with isoflurane only
Cotrol o o o o o
group 11 cases, 55.0% | 4 cases, 20.0% 2 cases, 10.0% 2 cases, 10.0% 1 case, 5.0%
XCHT 6 cases, 75.0% | 2 cases, 25.0%
group
WLS o 9 o 9
7 cases,58.3% | 3 cases, 25.0% 1 case, 8.3% 1 case 8.3%
group
Combination rate Special drugs used within twenty
Group of extradural minutes before cholangiomanometr
block (Th 6/7-10/11) & v
ephedrine 5 mg, intravenous : 1 case
Control 10 cases, 50.0% n%car'di'pine 0.5 mg, intravenous : 1 case
group nifedipine 10 mg,nasal : 1 case
vancronium bromide 2 mg, intravenous : 2 cases
XCHT . .
C 3 cases, 37.5% famotidine 20 mg, intravenous : 1 case
group
WLS ephedrine 5 mg, intravenous : 1 case
5 cases, 41.7% succinylcholine chloride, intravenous : 1 case
group [
nifedipine 5 mg, nasal : 1 case

Table III Measurement results of bile duct pressure and related parameters.

Saline injection rate (.1 ml/sec Saline injection rate 0.5 ml/sec
Group c¢cm H,O
(average age) BP cm H,0 sec sec sec sec cm H,0 sec sec sec sec
PP T Tz Tia Tis pp T Tip T Tys
60 yoa.2 | 8.1+3,4 {10.3£3.2| 3.141.0 |1.21+0.51[1.83£0.74(2.07£0.77|| 17.7£5.7 | 4.3:£2.6 |0.88+0.42(2.16+0.87|2.63+0.99
o | (50.4£8.2) n=9 n-9 n=5 n-5 n=5 n-5 n=9 n-8 n-8 n=7 n=7
5 61 yoas | 6.0+4.2 |10.7£5.6| 4.8£3.0 |1.50=1.44[3.13+2.05(4.18+£2.93(| 17.7+5.0 | 5.6%2.9 |1.00+1.14(2.31+1.80|3.18+2.55
%‘) 64.6£1.7) n-1l n =11 n=8 n=g8 n -7 n=7 n-=11 n-11 n=11 n=i0 n=1¢
[ O SO AUV U PRI ISP GRPRUPURUN ERU NP | NS S IRy I S
g Total 7.0£3.9 {10.524.6 | 4.1+2.5 |1.39+1.15|2.59%1.71|3.30£2.47|} 17.7£5.2 | 5.1£2.8 (0.95+0.89|2.251+1.46|2.95+2.02
(58.3+9.1) n =20 n =20 n=13 n=13 n=12 n=12 n-=20 n=19 n =19 n =17 n=17
P . rrn . .
XCHT group 7.6€2.7 |12.145.4| 1.8+0.8 [0.29%0.20|0.52+0.34(0.65+0.36/[29.1:£13.8] 3.7+1.1 [0.35+0.19]|0.83+0.47{1.12:+0.57
(45.0+11.0) n-7 n=7 n=5 n=5 n s n=5 n=7 n=7 n=7 n-¢ n=
. xan
WLS group 8.3+3.3 |14.845.0| 4.4+2.8 [1.17+1.46{1.69+1.34(2.01+1.62|[32.9£20.2| 4.6%2.5 [1.03x1.53]1.95+2.17/2.59+2.49
(48.3+11.7) n =11 n-11 n=9 n =9 n-8 n=7 n=11 n-10 n=§ n-9 n=9
(m+S.D)

Significant difference when compared with control group: *p <0.05, **p <0.02, ***p <0.01

between the XCHT group and the WLS group.
T and T,; at both injection rates tended to be
shorter in the XCHT group than in the control
group, but this did not reach a significant differ-
ence. The XCHT group showed a significant
reduction in both T,,, and T,; at both injection
rates (p <0.02-0.05). T, T,,,, Ty. and T,;5 of the
WLS group showed no significant difference from

the control group at both injection rates.

Discussion

Because the normal flow rate of bile is about
0.01 ml/sec, the saline injection rates adopted in
this study are more than ten times greater than
the physiological flow rate. So the significantly
high PP recognized at an injection rate of 0.5 ml/
sec in the XCHT group and that recognized in

the WLS group at both injection rates might
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suggest that the susceptibility threshold of the
sphincter of Oddi to high volume load was lower-
ed and that spasms ¥ or some spastic conditions
were induced. But when the load was dis-
continued, the decline of biliary pressure occurred
promptly and T showed no significant difference
between the two groups and the control group.
The significantly shorter T,,, and T,,s recognized
in the XCHT group at both injection rates also
suggests an effective and complete relaxation of
the sphincter of Oddi. The phenomena noticed in
the XCHT group would prevent the transpapillar-
y reflux of duodenal fluid, which is one of the
main etiologic factors causing pancreatitis or
cholangitis, and yet also prevent stasis of bile.
The significantly high PP noticed in the WLS
group (0.1 ml/sec and 0.5 ml/sec) and in the
XCHT group (0.5 ml/sec) also suggests that the
transpapillary reflux of duodenal fluid can be
prevented. But there is no literature directly
demonstrating this phenomenon and further inves-
tigation is required. Many published studies
already support Oddi’s original description that
the sphincter has a major role in the control of the
flow of bile and pancreatic juice into the duode-
num, and equally importantly helps to prevent the
reflux of duodenal fluid into the pancreaticobiliar-
y ductal systems‘.“ The present study proves the

effects of XCHT and WLS on further activating
the modulating mechanism of the sphincter of
Oddi.

XCHT is used to treat hypochondriac fullness
and distress. This syndrome is caused mainly by a
disorder of bile flow and partly by inflammation
or autonomic nerve disturbances. When the
modulating mechanism of the sphincter of Oddi is
activated by XCHT, hypochondriac fullness and
distress would surely be improved. WLS is recom-
mended for patients who have thirst and oliguria,
in spite of the presence of excessive fluid in the
gastrointestinal tract. The etiology of this condi-
tion is considered to be due to a disturbance of
water absorption, resulting in the loss of an effec-
tive watery component in the functional system v
In this condition, excessive intestinal fluid can
reflux into the pancreaticobiliary tract across the
sphincter of Oddi. This will be prevented by the
lowered susceptibility threshold of the sphincter
to the high volume load by the administration of
WLS. For this purpose, WLS is presumably
more suitable than XCHT, because the latter did
not significantly lower the threshold at an injec-
tion rate of 0.1 ml/sec. In addition, the patients
will also benefit by the water regulating function
inherent in WLS®

There are no constituent herbs or main ingre

Table IV  Constituent herbs and main ingredients of XCHT and WLS.

Xiao-Chai-Hu-Tang

Wu-Ling-San

Herb

Main ingredient

Herb Main ingredient

Chai-Hu (3€80)
(Bupleuri Radix)
Ban-Xia (3H)
(Pinelliae Tuber)

Huang-Jin (&%)
{Scutellariae Radix)
Sheng-Jiang (4 )
(Zingiberis Rhizoma)
Da-Zao( X&)
(Zizyphi Fructus)

Ren-Shen (A %)
(Ginseng Radix)
Gan-Cao (%)
{Glycyrrhizae Radix)

saikosaponin, «-spinasterol,
stigmasterol, etc.

homogentisic acid, aminoacid, 3, 4-dihy-

droxybenzaldehyde, sterol, etc.

baicalin, wogonin, oroxylin A,
sterol, etc.

gingerol, shogaols, zingiberene,
bisabolene, etc.

fructose, glucose, sucrose,
arabinan, glucuronan, triterpenoid,
zizyphus saponin, jujuboside B,
zizybeoside, vomifoliol, roseoside,
zizyvoside, rutin, etc.

ginsenoside, #-elemene, panaxynol,
panaxydiol, glucose, sucrose, etc.

glycyrrhizin, liquiritin,

isoliquiritin, licoricone, glycyrol, etc.

Ze-Xie(JUR)
(Alismatis Rhizoma)
Cang-Shu(# i)
Atractylodis
Lanceae Rhizoma>
Zhu-Ling{%%)
(Polyporus)
Fu-Ling(fR %)
(Hoelen)
Gui-Pi(kEB)

(Cinnamomi Cortex)

alisol, starch, protein, etc.

hinesol, g-eudesmol, elemol,
atractylodin, etc.

glucan, ergosterol, etc.
eburicoic acid, dehydroeburicoic

acid, ergosterol, pachyman, etc.

cinnamaldehyde, cinnamic alcohol,

cinnzeylanin, cinncassiol, procyanidin,

cinnamtannin, etc.
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dients® common to XCHT and WLS (Table IV).

So it is reasonable to presume that the lower-
ed susceptibility threshold of the sphincter of Oddi
is due to different pharmacological actions of the
formulas on the sphincter.

The contents of this study were presented in
part at the 6 th International Congress of Oriental
Tokyo, 1990, and at the 8 th Congress
of Medical and pharmaceutical Society for
WAKAN-YAKU, Osaka, 1991.
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