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Effect of Yjjin-tang on Gastric Motility between Normal Intact and Partial Pyloric
Obstructed Rats

Sook-young Han, Sang-hyub Yoon
3rd Dept. of Internal Medicine, College of Oriental Medicine, Kyung-hee University

ABSTRACT

Objectives : This study was aimed to investigated the effect of Yijin-tang on gastric motility and its mechanism of action
in normal intact and partial pyloric obstructed rats.

Methods : Gastric emptying was measured by the number of glass beads expelled from the stomach (containing one
hundred of glass beads, @1mm) in 1 hour or 2 hours after glass beads and test drugs (normal saline, Yijin-tang 90me/ke,
Yijin-tang 270mg/kg) administration in normal intact and partial pyloric obstructed rats. In another series of experiments to
evaluate the mechanism of Yijin-tang 270mg/ke under delayed conditions, normal intact rats were treated with atropine sulfate
(Img/kgs.c.), cisplatin (10mg/keip.), quinpirole HCl (0.3mg/kgip.)and NAME (NG-nitro-L-arginine methyl ester, 75mg/
kg,s.c.), respectively.

Partial pyloric obstructed rats were modified by wrapping the nonabsorbable rubber ring (D :6mm, W:4mm, T:lmm)
around the 1st portion of the duodenum for 8 weeks.

The myoelectrical activity of the gastric smooth muscle was recorded by a bipolar electrode placed at the abdominal surface
in normal intact and partial pyloric obstructed rats. The gastric myoelectrical activity was measured for 30 minutes before and
after orogastric administration of each solution (normal saline, Yijin-tang 270me/kg) and expressed as dominant frequency,
percent of normogastria and power ratio.

Results : Yijin-tang improved gastric emptying more than normal saline in normal intact(p<0.001) and partial pyloric
obstructed rats(p=0.002).

Under the delayed gastric emptying induced by atropine sulfate, cisplatin, quinpirole HCl and NAME. Yijin-tang enhanced
gastric emptying significantly in the cisplatin treated group(p<0.001), but didn't in other treated groups.

Administration of Yijin-tang 270mg/ke has no significant effect on the myoelectrical activity of the gastric smooth muscle in
both normal intact rats and partial pyloric obstructed rats.

Conclusions : Yjjin-tang seems to stimulate the gastric motility through suppressing the 5HT3 receptor and promoting
the antroduodenal flow. We expect that Yijin-tang would be effective especially in dysmotility-like functional dyspepsia with
partial pyloric obstruction or the side effects of cisplatin such as nausea, vomiting, abdominal discomfort, and delay of gastric
emptying.

Key words : Yijin-tang. gastric emptying, partial pyloric obstruction, gastric myoelectrical activity, rat
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Table 1. Prescription of Yijin-tang

oko) A F& ALae.

Herbal name Drug name Scientific name Dosage(g)
£ FH Pinelliae Tuber Pinellia ternata TENOR et 2.67
BREITENBACH

B K Aurantii nobilis Pericarpjum  Citrus unshiu MARKOVICH 1.33

" % Poria Poria Cocos WOLF 0.27

H E Glycyrrhizae Radix Glyeyrrhiza uralensis FISCHER 0.67

£ B Zingiberis Rhizoma Recens Zingiber afficinale ROSCOE 0.46

Total amount 5.4
2. 5 & WEss FrRsldeh o4& AATIFI 2A
D $ &8 58 A T I, § i R A8 259 315l

g FFE BE AL Omua”®e 3 LE

g Aol 2]ste] o] FoFlet. 3| F oA 2447 F
ot Bk I3t F2A1Z] H, sodium pentobarvital
(30mg/kg) 2 E7} v} 3 & Q85 A7)
o}. Nelaton catheter 2}A 27 6mm, Y¥] 4mm,
7 1] £44 27 P& el T e o

ANt o] AE flek Alo|A AL AFE9l A
o|A14 1st portionell Y3 TFH] HA RS
tol AZ(4-0) F& F oA HHE F3e
o}, A E 9)ste] gentamicin(HA m| =4
T4 Co., Korea) 0.2omg/kes B7} FA}3 & A}
’%i Al BRI 8F5e AR AT

2) $l WEs 34

9] &5 Miyata ¥WAHE oF7h wWgdste] A}
St 3F oA 24X 7 FF B wFEla F
AA7] ] glass bead(37 1mm, Sigma-Aldrich Inc.,
Canada)1007 & nelaton catheter® 7 Fo33}1
ole] FA] EHo R *BEV“’”\‘/} o|xle} &

Fo FGieh o & 1A = 2417be)
AT e BERE AR 52 %
AEsoh $1ol ol Sl glass bead?
Mol A Wl EH glass bead?] /M55 AbEsle] 9

do N 2 nl—J
mlm mlm nllo

= ]“:]'X‘“E_‘E atropine sulfate(1mg/kg, ¥
3154, cisplatin(10mg/kg, E735FA}), quinpirole
HC1(0.3mg/ke. 57472, NAME (N-nitro-L-arginine
methyl ester, 75mg/kg, I 8FHFAH 7F AFEE 9l o
2FkA] AHE-A] atropine sulfate, quinpirole HCIZH
NAME: FAH2] %o, cisplatin® FAF 308 3o
glass bead$} “PGS ATFo 3o
) $ B 32 A7A g4 5A

-’ﬂ"ﬂﬂ] 24717 B B9 Faska A H
A7MEr|z HHe] 'e zn liﬂ%(veet,
Oxy Reckitt Bencklser Korea, Korea) 2.
o] A& & urethane 800mg/kgE A "/‘}6}
o] nlFA7 & 308 Fk A 919 AR
o} fER AAC A4 AZ33-(Elefix, Model
7-401CE. Nihon Kohden Co. Japan)< ®2zhA] 2
712] 6mm surface electrode (SAFELEAD®, Model
F-E6SHC-30, Grass instrument Co., USA)E 52
3132 1709] subdermal needle electrode(SAFELEAD®,
Model F-E2-30, Grass instrument Co.. USA)¥E 7]
& A (reference electrode) &2 2] F¢ol A3

ksl
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Fig. 1. Effect of Yijin-tang on gastric emptying
for 1 or 2 hours in normal intact rats.
Al data is mean£S.D.

*p<0.001 by Kruskal-Wallis test
#p=0.029 by Mann-Whitney U test
NS : Normal saline

YJT1 : Yijin-tang 90mg/ke

YJT3 : Yijin-tang 270mg/ke
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Fig. 2. Effect of normal saline and VYijin-tang on
gastric emptying in partial  pyloric
obstructed rats. Al data is mean+S.D.

* p= 0002 by Mann-Whitney U test
NS : Normal saline
YJT3 : Yijin-tang 270mg/ke
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L-arginine methyl ester), cisplating 22+ AAF 3
FelA A sk § 5 ADA e st
e 9 vl E A el gk R 3wl ZeEs
(8] W& A 24) = cisplatinell MR 2544
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B0l Ma A 2

R A Abele] BARH oz o3 ApolE
(p=0012) B o} =7 normogastrla Welel &
e pAEA 2 oule dsiEh A5 § At
o] Foee AT FER FEEAT Abeld
Atz 4'& 2ol & HolA oksteh. A
T3 S FEAAZAA BE A A5 F
Fape FoUT ApelE RolA] ook, A4

P oAET At FFIL fodt
Zpol B egkeh(Table 2. Flg 4).

Table 2. Change of dominant frequency and
power ratio of EGG between normal
intact and partial pyloric obstructed
rat which was administrated with
normal saline and VYijin-tang

Dominant frequency of
slow waves(cpm)

power

preprandial® postprandial power ratio
NI-NS 5.3+0.5 5.3+0.5 1.48+1.56
NI-YJT3  5.2+1.0 4.940.3 1.44+0.77
PO-NS  4.840.6 4.940.5 5.43+7.52
PO-YJT3  45+04 4.840.7 2.45+1.34

All data is given as mean values=S.D.

*p=0.012 by Kruskal-Wallis test in preprandial test
NI-NS : Normal intact rat which was administrated
with normal saline

NI-YJT3 : Normal intact rat which was administrated
with Yijin-tang 270mg/ke

PO-NS : Partial pyloric obstruted rat which was
administrated with normal saline

PO-YJT3 : Partial pyloric obstructed rat which was
administrated with Yijin-tang 270mg/ke
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Fig. 4. Dominant frequency of gastric slow waves
normal intact and partial pyloric obstructed
rat which was administrated with normal
saline and VYijin-tang Al data is given
as mean=S.D.

NI-NS : Normal intact rat which was administrated
with normal saline

NI-YJT3 : Normal intact rat which was administrated
with Yijin-tang 270mg/kg

PO-NS : Partial pyloric obstructed rat which
was administrated with normal saline
PO-YJT3 : Partial pyloric obstructed rat which
was administrated with Yijin-tang 270mg/kg

3
2 A= Aeloll normogastria
T ZRAM Fo3 xfe]E X
AlAs Bt AT
B BBGATL T normogastrial] ®B]Eol FHA
(83%—T7%. T8%—T1%) 3L, o] z1et 3u] FoiF
< normogastria ¥l&ol F7H75%—85%. 13%—
19%)3t ot BAAQ FA> HolA o4k
oH(Table 3, Fig. 5).



Normal gastric slow wave

Table 3. Change of dominant frequency distribution of EGG between normal intact and
partial pyloric obstructed rat which was administrated with normal saline and

Yijin-tang
Bradygastria(%) Normogastria( %) Tachygastria(%)
preprandial postprandial preprandial postprandial preprandial  postprandial
NI-NS 8+6 9+12 837 77+19 8+5 14%10
NI-YJT3 5+8 4+6 7521 8H+11 19+16 1148
PO-NS 17+11 1322 78+14 7727 616 11+16
PO-YJT3 1319 11+15 73+16 79+19 15£12 9+11

All data is given as mean*S.D.

NI-NS : Normal intact rat which was administrated with normal saline

NI-YJT3 : Normal intact rat which was administrated with Yijin-tang 270me/ke

PO-NS : Partial pyloric obstructed rat which was administrated with normal saline
PO-YJT3 : Partial pyloric obstructed rat which was administrated with Yiin-tang 270mg/ke

2. § Ho|A| ekgkeh(Table 2, Fig. 6).
100 A
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Fig. 5. Normogastria of gastric slow waves in
normal intact and partial pyloric obstructed o , , '
rat which was administrated with normal Fig. 6. Normogastria of gastric slow waves in
saline and VYijin-tang. All data is given normal intact and rat partial pyloric
as mean values=S.D. obstructed rat which was administrated

with normal saline and VYijin-tang. All

NI-NS : Normal intact rat which was data is given as mean values+S.D.

administrated with normal saline

NI-YJT3 : Normal intact rat which was NI-NS : Normal intact rat which was

administrated with Yijin-tang 270mg/ke administrated with normal saline

PO-NS : Partial pyloric obstructed rat which NI-YJT3 : Normal intact rat which was

was administrated with normal saline administrated with Yijin-tang 270mg/ke

PO-YJT3 : Partial pyloric obstructed rat which PO-NS : Partial pyloric obstructed rat which

was administrated with Yijin-tang 270me/ke was administrated with normal saline

PO-YJT3 : Partial pyloric obstructed rat
Sl which was administrated with Yijin-tang 270
3) =H9]u] ne/ke
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Fig. 7. Typical tracings of gastric myoelectrical
activity on preprandial and postprandial
of normal saline and Yijin-tang between
the groups of normal intact and partial
pyloric obstructed rats. Arrow indicates
the time of administration.

NI-NS : Normal intact rat which was
administrated with normal saline

NI-YJT3 : Normal intact rat which was
administrated with Yijin-tang 270mg/ke
PO-NS : Partial pyloric obstructed rat which
was administrated with normal saline
PO-YJT3 : Partial pyloric obstructed rat which
was administrated with Yijin-tang 270mg/ke
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