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Effect of Youngkaechulgam-tang and Bojoongikki-tang on Gastric Contractility,
Body Weight, and Gastric Morphology in Rats with Non-obstructive Antral Dilation

Yong-jae Jung, Sang-hyub Yoon
3rd Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Objectives : The aim of this study was to evaluate whether rats with non-obstructive antral dilation could be a useful
tool resembling functional dyspeptic patients. We also investigated the effect of Bojoongikki-tang (BJ), and Youngkaechulgam-tang
(YK) in antral dilated rats.

Methods : Non-obstructive antral dilation was performed by first wrapping a non-absorbable rubber ring (D :6mm, W:4mm,
T:1mm) around the Ist portion of the duodenum causing pyloric obstruction (PO). After 12 weeks. except for some PO group
rats used for the control. the rubber ring was removed by performing another operation. The antral dilated rats (AD) were
then divided into three groups. a non-treatment group (AD-NT), and two herbal medicine groups each given an extract solution
containing 125 mg/kg of Youngkaechulgam-tang (AD-YK) or Bojoongikki-tang (AD-BJ) for 4 weeks. Then gastric contractility
was evaluated by bowel sound measurement, and afterwards the changes of the weight, and morphologic changes of the
stomach were evaluated for each group including the normal intact group (NI).

Results : Loss of weight and enlargement of the stomach surface area was seen in the PO group. Decrease of gastric motility
index was observed in the AD-NT group, while the increased surface area of the stomach was not significantly different from the
PO group. Youngkaechulgam-tang seemed to increase gastric contraction, whereas Bojoongikki-tang showed no effect. Weight
gain of rats was observed in both the AD-YK and AD-BJ groups, but there seemed to be no change of the dilated stomach surface
area.

Conclusions : The non-obstructive antral dilated rat seems to be an experimental pathologic model that reflects the gastric
dysmotility similar to functional dyspeptic patients with antral dilation. Therefore patients with dysmotility-like dyspepsia with
antral function disorders should be treated efficiently. As Youngkaechulgam-tang is shown to increase both gastric contraction
and weight in antral dilated rats, it may be used for treating functional dyspepsia. However, Bojoongikki-tang should be used
with caution in patients with gastric dysmotility.

Key words : Antral dilation, Herbal medicine, gastric contractility, bowel sound, rat

o : |
FAAA S A2 FHET E7)F 1A
31929 B 3
TEL: 02-958-9142 FAX: 02-958-9136 A AEBaEzo oplZe] o o0 =
E-mail: sandrock58@nate.com 7]_° g RHEIFTL FREe of 129 vl
o] =EL 11 24 A3 ysty duldtl el 3 A &3 23] Agteln! Asprezaal A9
B4 ANa) B2

857



ola|AA 9| &

60~90%7} elzlel SFEe. o™ A=}
% 2753 o] AV AL o
A AR ] A
A7e Aol glef, 91 £ A3, 4
A9l o2 ek, 91 AR A s
Ae] Aupelnh Aol AT o4 wh,
Aol ol o] Ae] WA Be]
G A Qley. &, el Fro
R O R
AolA BAHE 99 Fejs o
PO PEEERRT R T PR
a2 wA g SR o5 Bl
o A7 Bels 9 ME A 59 9 £F
A AL ST gl g A s
9 $BA Aol Abelo] e ARAE AN,
AAA 9 £54 Aohel B AGH A7
A7 249 9 2’ 4% 909 A9 A" 5
o in vivoE WASE AYHe g, in vivo
AgelA 99 FHE 1T AFRIE oE
Q= A 7} gl g 7 2B =) 7

¥ osae g AR B

ok we
rok dlo

rlr frt
—lq‘ o?_', rU-IE

+
B dr ooz O do oft of,

¢

o,
2
-

o rle oo -

d o TF
ofl
N To ot

E
b
oY,
[o
L

w
v
ﬁ 2
&,
)
o

o R b

>
>

Fej 7t 2ty ARG, o]¢] A 7]
2guez e 9 $E4 Aolol B o
JAME FARnE WH 9] S uleg

A EERF o] glojof driy A2asin

SRS 913 29 Asz 9% Yol
AA D S8 FRERS AAED Aoz &
g4 o, MhaRES MEEE TRALS
2 A7)E A 7)5A e 7 93 A7
AT FHTe] 2% oA Al 9F4E A
2393 dA g o F Wee, V5L
Huefel A 9] £58 Astets v£d Y
olgtx WEAtele] whelA] A 29 uhye] Ahe)s}
e 4 S AT A ol2g WA W E

o P o | o

Fri

858

e Sflol thet THMHSY BhaFs &5

o ¢ £=Ho| 3t T xule] xpHAL Fal
7] 2& A7} W% os) A xH=d, A F
o Fw Aol A3l FHLHHS 9 FEHE
I RKES W2 9 +3uE A
AZ, R Wl Has osle] Az wobE

ﬂ—‘.’L’OlNiPL

A3 53 %ﬁ?ﬁ%{%ﬂ AT s S Sl

9 £5EE A Aol A HoluH
atolet. 2AA mihaRE 9 £ Aske ut
o] AYFES] WeAtolol A vRE A F
Azt 2l F 27} sl

ole Azl 3 A 9] FER A BHE d
A71ZE B2 A o] & ANFATE WHOR 9
AR Ret e APFEE hEglen, o Ay
T2 WeAd e JAFHS fAE A
E Hrlepr] slaM Az R w2
< ez 9 £EHEI AF, 49 dd wE
L] R e s L e R 2 [ - R O i e skt
5 & AAEN] S5t 437 T 39| o] Fe
W3S Fhdete] f2o8 AFS A7)l o]F B
T3} Hloo}

. B8 8
RN =
5 E

>
oo

. 6
2 (F 200g)2] Sprague-Dawley® 47 213(A
Ffo] @ Az o} Inc., Korea) 7} AHEE gl 52
350~450ge] & W7kA] oF 65 F AFFEH oM,
5 J 12A17F 2P o2 w33t o529 F7171 3l
154 7ol T3ALE (AFAEE Co., Korea)

] AHEE SR B (olst YGRE 8 Al
H4Ri5 ( Bojoongikki-tang, ©18t BJet &) 7]~
+ A3 AN Tsumura Co., Japan)elA AJAk=| <l



oh ZF Aupe] A oFEI L3 Table 1o A=
sy, st £ Feke 7 25go|th Ve EEE
Zoletil(VIRBAC Laboratories., France), urethane

(ethyl carbamate) (Junsei Chemical Co. Ltd., Japan),

ethyl ether(5AFFEE9] Co. Ltd., Korea) S AH&

s,

Table 1. Prescription of Youngkaechulgam-tang( S Hi5) and Bojoongikki-tand #H+HER5)

Herbal name Drug name Scientific name Dosage(g)
o RE Poria Poria cocos Wolf 6.0
HOEK Cinnamomi Cortex Cinnamomum cassia Blume 4.0
ot =t Atractylodis Lanceae Rhizoma Atractylodes lancea De Candolle 3.0
H T & Glycyrrhizae Radix Glycyrrhiza uralensis Fischer 2.0
i Total amount 15.0
# G Astragali Radix Astragalus membranaceus Bunge 4.0
E it Atractylodis Lanceae Rhizoma Atractylodes lancea De Candolle 4.0
NE Ginseng Radix Panax ginseng C.A.Meyer 4.0
WO R Angelicae Radix Angelica acutiloba Kitagawa 3.0
mo KA Bupleuri Radix Bupleurum falcatum Linne 2.0
& KE Zizyphi Fructus Zizyphus jujuba Miller var. inermis Rehder 2.0
R R R Aurantii Nobilis Pericarpium Citrus unshiu Markovich 2.0
] HH Glycyrrhizae Radix Glycyrrhiza uralensis Fischer 15
il Cimicifugae Rhizoma Cimicifuga simplex Wormskjord 1.0
4t E Zingiberis Rhizoma Zingiber officinale Roscoe 0.5
Total amount 24.0

3 #9 H]J%]*"W v°rl ;ﬂxé—‘?‘ 42 Omura®]”

=, Zoletil(10mg/kg, VIRBAC Laboratories., France)
o2 57 np3 ¥ sHE4E A%tk Nelaton
catheter® 224 27 6mm, ¥ 4dmm. F7
Imm®] 44 I F F& e 3 & 4
A3k, o7& AelAA 1st portiond]l ZF
724"]7] + ‘E'u‘—ra oA 16]'5]'93‘:]' o] & fit

group= A5ty YA 3HE A EE] 1 F
Fol AAHRT BHE oA FFEAS o 9
AR 32 G4 F (non obstructive antral dilated
rat, AD)E A&, 25778 3877 F o
T Aol AHLHAT NE fEolF 2 WAE
9t EEo)A gentamicin 0.25mg/kg(HAI )&
AF4 Co., Korea)o]l E7dell FALEoH, o] F
cage® &7 RS FY £ RS g1 FES
Atsel B2 FHEIHA 227 Ao “‘er o]
F 7717 aAkee AQA S elA ARk



rlot
o

= 2H(13)el &3] ANHAE AL 71F AAE
BIEE h 554 AA ARV} A5A4AE 74
=o] 9le}. AAAA7]E round dise7} $1E Ag/AgCl
electrode(29 FH-E5SHC-12, Grass)®] A4
Hes Adsly, 7hed EEH0dE THE S
% 7 Abo]2 electret condenser microphone (&
(B)BGO-415L30-C1033%, BSE Co., LTD, Korea)
ARSI Bk dise Qe ©Hs] T A A I o
ok 21714 drelotzaA S disc 2713 T2
Fed disc Aol 2 - yAAHHFig. 1-A).
Microphoneell Q7A¥ =AHA1E ZZ7])(DAMSI",
WPI Ltd. USA)el dZ= 2 o] 3o A}
AR 71e] A7l AZz7F 1000 FE=|glow o] F
signal= A/D converter’} 9l data acquisition
systems(PowerLab 4/25, Model ML845, ADInstruments
Co.. Australia) .2 Buj#dh.

ALY 242 Fig. 1-Bel vehd &,
o] ASAFALY] W T2 A el 173 Abgtol
AA e A2 B3 sound level meter(Lutron™
SL-4001, Taiwan)Z =4 % mobile phone®] |
W22 100dBY] 255 55 4 $v ATt o
AF&AAL ot air compressorel] 93 ojE
room airZk A&A ez AW FFEHA FHe gl

(2) 715 87

7155 S5t 3 FelA Ent FHIta 24412
FAAZ] F, urethane 800mg/kgS A FAFste]
A F . o] 3 30+ Tt WA ofshg WE7)9}
A 2T (Veet, Oxy Reckitt Benckiser Korea,
Korea) & AH§-3te] ©3 85 7 Re] AlA3LA,
nE] A2tE FEL A IA T 3 FHE ks
2 IAAFH(Fig. 1-C). & A& FAsly
AT AeS FE] 913 e R T A}
Aol AA =4 platinum subdermal needle electrodes
(SAFELEAD®, Grass instrument Co., USA)< wl
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Fig. 1. Equipment for recording bowel sounds of
rats.

A The electronic stethoscope made for small
animals.

B : Soundproof box is used to maintain a quiet
environment when recording bowel sounds.

C  The anesthetized rat placed in the soundproof
box, with the electronic stethoscope fixed on
the right lower abdomen.

(3) #= A2 g H7}

A/D converterZ o2 Ao S 3FS ¥
motion artifact®] 7t Zh&o] EAj=le] 7] W

ol chart program(LabChart ver 6.1, ADInstruments,
Australia)el &% band pass filterS ARl
200-1000HzAFe] 9] Aglgte] AEEH=F 3l
(Fig. 2). o]} sampling rate® 1000/%% 3}3 o]
22]¢] F7]E chart program <lellA #7]A %
(V) 2 A3 A, Ass 23 Adgez
AANAM =4 A7) (Vss) 2 HeEM AL o] A&
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. (2:1 reduced) The recording of a normal
rat’s bowel sound by Lab Chart.

Channel 1 shows EKG of the rat and Channel
2 shows the digital data of auscultation sound
including heart sound in the abdomen, which
fluctuation matches the EKG signals(arrows).
Channel 3 shows the bowel sound with heart
sound removed by band pass filter function(200
-1000Hz) in LabChart program.
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Fig. 3_'(100:1 reduced) Lab Chart recording of
normal rat's bowel sounds in fasting
and postprandial state.

(above: fasting state, below: after administration
of normal saline)

Channel 1 shows EKG of the rat, and Channel
4 shows the cumulative heart beat of the rat.
Channel 2 shows the original digital data of
auscultation sound of rat, and Channel 3 shows
the bowel sounds revised by filtering. Channel
5 is the integral potentials of the absolute value
of channel 3 and it means the contractility of
gastric smooth muscle. The amplitude of Channel
3 and the value of Channel 5 are much amplicated
after normal saline is given compared to that of
fasting state.
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Al A 2+ (NI group) 23 2 ¥
AZ(PO group), $1 AAE A7 (AD group) &
2 uesleh § AR S oM ek 23}
= = FAE e
A ZxA 29 AD-NT group(antral dilated group
with no treatment), #iH&EREL = F43 AD-YK
group, @RS S T8 AD-BJ groupo2
Eilglon 7+ & fulE] 2 sl

(2) 8 &

obE Aol AME oFEe] 7|E4Ee A4
A% b0ked 3HF 3ZF H43le A& 7FL
gtod, Fol| A3 a7 LFE 13] T3l AL
2 @A 7 FA ] s Fod3(Z 125mg/kg)
< 2mL A5l Fedx] ARE-EhH. ekl
T 25k 2T | AA Ae F 2770 A
3t 5 UFAEE 457 Fesigion AY 194
7]].x] _T—,oq{g}oﬂu]. /J%—] r/lol zl—_g_ 2;(-]% 5%]%}04
73"}"] ol A4 °3—r 2mLE *}&5} ot iz
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. SA Me|

e AT %‘% % 2} (meantSD) 2 e}
Wslx, EAA2E SPSS 12.0K for windows(SPSS
Korea Datasolution Co., Korea) & o435t} 2
T 7+e] v o= Mann-Whitney U test® A3}
gow, 37 oA Abel9] m]wol|= Kruskal-Wallis
testS AFEEIATE ZE testol M Fo4FE pd0.05
2 3k

. #% %

862

e Sflol thet THMHSY BhaFs &5

o] Aol sl A HAE HolA| sk

NI group® 7%, motility index’} FF 1.17+
00792 A &Aooz AAxc —7]'5] 9 FEFHo
215 5k PO gtoup®] 7ol = 7 1.2040.14
2 A9} vt —’F—T—A motility indexE H.o
Foloh. w2 AD-NT groupelME B 094+
0.0279 motility indexE HojFo] FEHT} Hoi
Ae § #5898 BAH(Fig. 4).

2) 81 59 Aslol oish gteke] a3

F5o] gzl § AR FA Fel| #
%9 27} &3 AD-YK group2] 40, 50,
120% 7k A e

AD-YK group< motility index”} H+ 1.10~1.57
2, A FelA FEA R 4 5EE B9
own, utde] AD-BJ group< H+ 0.922~1.094Z,
AD-NT group®t frelsle Abel7b $lad=h(Fig. 5.
Table 2).
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Fig. 4. The gastric motility index of NI, PO, AD-NT
rats after giving 2mL of normal saline.
There were no significant differences among
the three groups.

Motility index
I~
o

Eal

NI : normal intact group
PO : partial pyloric obstructed group
AD-NT : antral dilated group with no treatment.
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Fig. 5. The difference of gastnc motility mdex every 10 minutes in AD-NT, AD-YK, AD-BJ groups after
giving 2mL of normal saline.

* 1 p<0.05 by Kruskal-Wallis test.

AD-NT : antral dilated group with no treatment.

AD-YK : antral dilated group with Youngkaechulgam-tang extract administration.
AD-BJ : antral dilated group with Bojoongikki-tang extract administration.

Table 2. The Changes of Gastric Motility Index every 10 minutes in Antral Dilated Groups after giving 2mL
of Normal Saline

Group n 10min 20min 30min 40min 50min 60min 70min 80min 90min 100min 110min 120min
AD-NT 6 098 097 091 092 097 098 092 093 091 094 0.92 0.93
£0.12 016 =013 #011 =016 =015 =013 011 =014 =015 =022 =013
121 124 115 150 145 158 1.21#0. 110 1.20 1.21 1.16 1.21
£0.30 041 030 038 =041 042 27  £033 051 £030 025 012
AD-BJ 6 1.04 09 093 097 097 108 1.09+0. 1.09 107 094 0.92 0.94

£0.08 019 =011 =023 =010 036 32 038 024 010 =012 +0.11
p value n/s n/s n/s n/s 0025 0025 n/s n/s n/s n/s n/s 0.011

* 0 p<0.05 by Kruskal-Wallis test.

All data are given as mean values * SD.

AD-NT : antral dilated no treatment group

AD-YK : antral dilated group with Youngkaechulgam-tang extract administration.
AD-BJ : antral dilated group with Bojoongikki-tang extract administration.

n/s : no significance.

AD-YK 6

2. HE 2 9o HE{SH B3} 41485 + 21.92g o2& Yept, HAAH HoE F £
D AFe] w3} EF AFe] 7k o, PO group NI group
185 7He] A7]A <l %’E‘H L RS o HF 3637g AFo] AL Aoz Yeht F

AF 7 AHHez AAAZHS HA A NI group Zrell ]38 Aol 7k 9ok (p=0.001, Fig. 6).

group= 387.22 + 17.89%, PO group< 392.57 + 14.58¢ o Bol= AT AFE Z7MAFHH A A

o7 7k F7bel F93 Aol7t gl ot AA 18 % o] & 125}l AD-NT group= 467 + 46.91g .

F & NI group= 451.22 + 10.49g, PO group< AD-BJ group=-2 4734 + 51.05¢ ,AD-YK group<

863
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o] 45433 + 70.56g0.2 238 Ao HF 12.67g
7489 3, AD-BJ group= 528.2 + 45.78g. 2 A
F57PF oF bd8gez Fold wiHE Hylon,
AD-YK group< 483.75 + 853g o2 <F 20.5¢<]
AZFZ7PE Aok FAALH gobE T 7t
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Body weight
w
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200 T T T B T ]
NI Po NI PO (group)

0 week 18 weeks

Fig. 6. Change of body weight for 18 weeks
between normal intact and partial pyloric
obstructed rats.

All data are given as mean values = SD.
* © p=0.001 by Mann-Whitney U test
NI : normal intact group

PO : partial pyloric obstructed group
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= 1 T T

Body weight

AD-NT AD-YK AD-BJ AD-NT AD-YK AD-BJ (group)

0 week 4 weeks

Fig. 7. Change of body weights after 4 weeks of
hermal medicine administration in AD-NT,

864

e Selofl thet ZHM S HhaRSse &5

AD-YK and AD-BJ groups(0 weeks means
the start, 4weeks means the end of the
herbal administration).

All data are given as mean values + SD.

* 1 p<0.05 by Kruskal-Wallis test.

AD-NT : Antral dilated group with no treatment.
AD-YK : Antral dilated group with Youngkaechulgam
-tang extract administration.

AD-BJ : Antral dilated group with with Bojoongikki
~tang extract administration.

2) $19] JefstA Wiz}

PO group NI group®et FHel % (pyloric
antrum)©] AEQEH, § Wy zHALS PO
group®| 24.24+2.63cr, NI groupe] 16.11 £ 0.85cii
el 28k kel 7k lsieh(p<0.001, Fig. 8, 9).

& AAg o] F 657} A AD-NI group
Ao 24.31+2.00ci %, PO groupat xpd A<l
Bolz| oolA|, 99 AL AAX o7 3
ASE & 5 3Tk

=3 4770 dheF Rl HAE ¢ A
SAANA FEksieh SFE Fojfel AD-Y
group< 25.02+0.62cri, AD-BJ group-= 24.28+1.99cnt
©2 AD-NI group¥} 913 o]z} gl

E ool

e bl et

o oy
>

o

=~

Fig. 8. The Gastric surface of NI, PO, AD-NT, AD-YK,
and AD-BJ group rats.

 The enlargement of gastric surface area and
the hypertrophy of mucosal and muscular layers
in the antrumn and corpus were remarkable in
rats with partial pyloric obstruction(A : NI group
B : PO group, C : AD-NT group D : AD-YK
group E : AD-BJ group).



Gastric surface area

9
AD-NT AD-YK AD-BJ (group)

Fig. 9. The Gastmc Surface Area between all rat
groups at 18 weeks. All data are given as
mean values+ SD.

* © p<0.001 by Mann-Whitney U test

NI : normal intact group.

PO : partial pyloric obstructed group.

AD-NT : antral dilated group with no treatment.
AD-YK : antral dilated group with Youngkaechulgam
~tang extract administration.

AD-BJ : antral dilated group with with Bojoongikki

~tang extract administration.
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