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Effect of Sojukgunbihwan granule on Gastric Motility in Rats

Jong-hee Hong, Sang-hyub Yoon, Jin-sung Kim, Bong-ha Ryu
3rd Dept. of Internal Medicine, College of Oriental Medicine, Kyung Hee University

Background & Objective : The herbal medicine Sojukgunbihwan granule has been used for the treatment of functional
dyspepsia, generally categorized as a gastric dysmotility disease. However, its mechanisms are not yet well known.
Therefore, the effects of Sojukgunbihwan granules on gastric motility in rats was investigated.

Methods : The myoelectrical activity of the gastric smooth muscle was recorded by a bipolar electrode placed at the gastric
antrum of rats. The contractile waves were measured for 30 minutes before and after intragastric administration of each
solution(normal saline, Pyungwisan 40mg/kg, Sojukgunbihwan granules 60mg/kg) and expressed as the motility index. Gastric
emptying was measured by the number of glass beads expelled from the stomach(containing one hundred lmm glass beads)
within an hour after glass beads and test drugs(normal saline, Pyungwisan 40mg/kg, Pyungwisan 120mg'kg, Sojukgunbihwan
granules 60ng/kg, Sojukgunbihwan granules 180mg/ke) were administered. In another series of experiments to evaluate the
mechanisms of Sojukgunbihwan granules under delayed conditions, the rats were treated with atropine sulfate(1mg/kg, s.c.),
cisplatin(10mg/kg, i.p.), and NAME(N -nitro-L-arginine methyl ester, 75mg/kg, s.c.) respectively.

Results : Intragastric administration of Sojukgunbihwan granules increased the myoelectrical activity significantly, gastric
motility index rose 25%, and gastric emptying of glass beads was significantly ephanced over a period of 60minutes.

Under the delayed gastric emptying induced by atropine sulfate, cisplatin, and NAME, Sojukgunbihwan granules aggravated
gastric emptying in the atropine sulfate(5.71£3.45 vs 3.7144.42) and cisplatin(13.86+3.53 vs 5.14=3.05, p<0.01) treated
groups, but enhanced gastric emptying in the NAME treated group(5.00+3.21 vs 11.71£5.65, p<0.03).

Conclusions : Results suggest that Sojukgunbihwan granules stimulate gastric motility through cholinergic and 5-hydroxy-
tryptamine 3 receptors. Results are indicative of Sojukgunbihwan as an especially effective remedy in dysmotility-like
functional dyspepsia with impaired reservoir functions such as gastric adaptive relaxation.

Key Words: Sojukgunbinwan granule, gastric motility, gastric myoelectrical activity, gastric emptying.
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Table 1. Prescription of Sojukgunbihwan

ferbal name - Drug name Scientific name i
KEE Red Sandalwood Pterocarpus santalinus Lignum 150
B Cyperi Rhizoma ' Cyperus rotundus L. 150

BiE Puerariae Radix Pueraria thunbergiana BENTH. 75
Bl Atractylodies Rhizoma Atractylodes japonica Koidzumi 75
EAh Magnoliae Cortex Magnolia officinalis REHD. et WILS 75
B 7 Auratii nobilis Pericarpium Citrus nobilis Makino 75
EE Pogostemonis Herba Pogostemon cablin BENTH. 75
BE Zingiberis Rhizoma Zingiber officinale ROSCOE 75
E Alpiniae Officinarum Rhizoma Alpinia officinarum HANCE 75
554 Cinnamomi Cortex Cinnamomum cassia PRESL 75
Ui Crataegii Fructus Crataegus pinnatifida BGE. 75
BERE Aucklandiae Radix Aucklandia lappa DECNE. 75
T Glycyrrhizae Radix Glycyrrhiza uralensis FISCH 375
= Sparganii Rhizoma Sparganium stoloniferum BUCH.-HAM. 18.75
Y Zedoariae Rhizoma Curcuma zedoaria ROSC. 18.75
H Citri Reticulatae Viride Pericarpium Citrus unshiuv MARKOVICH 18.75
[ Massa Medicata Fermentata Tricticum sativum Linne 18.75
wIF Hordei Fructus Germinatus Hordeum vulgare Linne 18.75
571 Aurantii Fructus Citrus aurantum L. 18.75
K Arecae Semen Areca catechu L. 1875
w Amomi Fructus Amomum xanthioides VWALL. 18.75
BE Tsaoko Fructus Amonum tsaoko CREVOST et LEM. 18.75
TE Caryophylli Flos Eugenia caryophyllata THUNB 18.75
Sk Amomi Rotundus Fructus Amomum kravanh PIERRE ex CAGNEP. 18.75
Ll Piperis Nigri Fructus Piper nigrum L. 18.75
B Piperis Longi Fructus Piper longum L. 18.75
Total amount 1331.25

Table 2. Prescription of Pyungwisan

Scientific name Dosage(g)

~'Herbal name N ‘Drug name
il Atractylodies Rhizoma Atractylodes japonica Koidzumi 8
Bz Auratii nobilis Pericarpium Citrus nobilis Makino 56
Bkt Magnoliae Cortex Magnolia officinalis REHD. et WILS 4
HE Glycyrrhizae Radix Glycyrrhiza uralensis FISCH 2.4
Total amount 20

A SimAE Bo A antrum®] serosal surfaceol 4} 0.61mm, Becton Dickinson and Company)dl] 22 %
Jstar 7-0 &8 A7 aPA1Z ok Electrodew F o) stainless steel 2] FHUIE AAsa A
20cne] YA EA-E polyethylene tube(ID 0.28mm, OD o] AMEA EIEE epoxy FAR BIsle AF
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Fig. 1. Electrode.

Myoelectrical activity3= polygraph("GRASS Model
79E)R 71&8d Y. 715 v cutoff frequency:
low 0.15Hz, high 35Hz& 39} 4 & 5%_‘9} §i]
E71HE 713 Foll APE ARt on,
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mg/kg L. 2 BTFulE Bl Restrainero] Ho] <A
ZTF20. HA) 305 F<F baseline recordingg -1,
FEE FYI U2 ] 3087 71 =5 chFigure
2). Motility index+== PowerLab(Chart version 4.11,
ADlInstruments)-2- AFE-8le] k8 Eof 3ol 308
7t 7189 ¥ 3 A7) E(volts/s) 08 Hrlalgeh

ae & sAYAE
Motility index(%) = — A+ TARNE
oty index(4) = — ey S

Fig. 2. Measurement of myoelectrical activity.
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1. Gastric myoelectrical activity
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o3 2048712 7)ol ST A<
o U} normal saline(NS)2 Hoddl 3 BEHE 14)
(PW-1)E 53t Fol| Al AR AT} Foff H7)F)
2 Wiyt vehdA ok d(Fig. 3). Gastric motility
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AR EN0| A5 BEFM alxs I3t

® NS

@ PW-1

@ SJ-1

Fasting

30 60 mmun
Treatment

Fig. 3. Typical tracings of gastric myoelectrical activity before and after treatment in the groups of normal saline(NS),
Pyungwisan 40mg/ks(PW~1), and Sojukgunbitwan 60ms<g(SJ-1) of the anesthetic rats. Arrow shows the point

of drug administration.

o
=]

w2 w
S o

N
o

Gastric motility index(%)

NS PW-1 SJ-1

Fig. 4. Gastric motility index(%) of normal saline(NS),
Pyungwisan 40ng/kg(PW-1), and Sojukgunbifiwan
60mg/kg(SJ-1). All data is mean+S.E. of 5 rats.
«P<0.05, by ANOVA.
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2. Gastric emptying
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Fig. 5. Effects of normal saline, Pyungwisan and So-
jukgun@lhwan on gastric emptying in conscious
rats for 30 minutes. All data is meanzS.E. of
7 rafs.

604 w52 IR A 1) FolTel 4
Frelie] ARHUTHp<0.05). M FLE 1
[ ALK, normal saline, 171 #7e] Fof 2202 1}
Ehich £ Wste) e E5L 307 e v
2P UERdTh IR 198 T8 P
AN 27574130570, ERIENCURL 39 E F
3t FA A= 16.29£16.467Y, normal salineS Fogl
TAME 1243450678, Tiid 15 T Fo
M 7862670, il 3 FAD Telre
11.57£11.187 Y chFig. 6).
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(Qlass beads expeled for G0min

N PWL PW3 S S3

Fig. 6. Effects of normal saline, Pyungwisan and So-
jukgunbfhwan on gastric emptying in conscious
rats for 60 minutes. Al data is meantSE. of
7 rats. *P<0.05, by ANOVA.
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714¢ #stual Al atropine sulfate, cisp-
latin, NAMEO\IG-nitro-L—arginine methyl ester)S 2zt
7+ 428l t}. Atropine sulfatest NAME® 2}2t
5.71+3.457), S5.0032170 2 Hol4 A Huiss
& Holmy 0, cisplatinol & 13.86+3.5370 2 A
24 Eawn nsal veht Qudse 2
27F QS A otk Al dolAl P
Y 18] atropine sulfateo]] el F242 gl

2) Aot

—_

Castric enplying

" (Glass beads expelled for 60 win)

S, WA VO ®OD

AropinetNS Aropine+SJ

Fig. 7. Effect of Sojukgunbihwan 80mg/kg on :delayed
gastric emptying induced by atropine sutfate(1me/
kg sc) in rats. All data is mean+S.E. of 7 rats.

Gastric enptying

(Glass beads expelled for 60min)

— = = = B
SR N0 O N RN O

CisplatintNS

CisplatinSJ

Fig. 8. Effect of Sojukgunbiwan 60mg/kg on delayed
gastric emptying induced by cisplatin{1Ome/kg,
ip) in rats. Al data is mean*S.E. of 7 rats.
=P<0.01, compared with the cisplatin-treated
control group(Mann-Whitney U-test).
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Aot &5 AARH(5.7113.457) vs 3.71+4.42
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[ T
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NAMEHNS NAME+S]

Fig. 9. Effect of Sojukgunbitwan 60mg/kg on delayed
gastric emptying induced by NAMENC-nitro—L -
arginine methy! ester, 75mg/kg s.c.) in rats. All
data is meantSE. of 7 rats. *P<0.05, compa-
red with the NAME-treated control group(Mann—
Whitney U-test).
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