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Prevention effect of Sunkiwhajung-tang, a prescription,
on the gastric ulcer induced by indomethacin in rats

Sang Chan Kim, Dong En Lee, Young Kyu Kwon™

Department of Pharmacology, College of Oriental Medicine, Kyungsan University
1. Department of Physiology, College of Oriental Medicine, Kyungsan University

In order to evaluate the prevention effect of Sunkiwhajung-tang (SWT) which has been used as a traditional
prescription for the treatment of digestive disease in Korea on the gastric ulcer induced by indomethacin in rats, the
changes of number and size of ulcerative lesions, parietal, chief, Grimelius and Serotonin-positive cells in the
peri-ulcerative tissues were detected with histological examinations of ulcerative and peri-ulcerative lesions after oral
injections of SWT extracts (125, 250 and 500 mg/kg, respectively). SWT prevented to a great extent the expected
indomethacin-induced elevation in hemorrhagic ulcerative lesions, the number and size of ulcerative lesions, and the
number of parietal cell, chief cell, Grimelius-positive cells and Serotonin-positive cells in the peri-ulcerative lesions in a
dose dependent manner. These results provide a stroy evidence that SWT produced an protective effect on gastric
ulcer induced by indomethacin. Determination of the specific mechanisms involved in the protective effect of SWT on

the gastric ulcer will require additional study.

Key words : Sunkiwhajung-tang(ig & #1:%), gastric ulcer, indomethacin

A

rt

EFRY e BUEE0] A E0] oS0l wet AR
BAash)Bolt). Ae IAH BEER (cardiac), 7]XE (fundus)
2 FEH (pylorus) 2 LTI ZITE 01F gastrin, pepsin §9] 4
g 4E 71X HolA tHEE W4 BHIE 1L QUT) 71X 59 4]
= USAFYIE HY ABAE (mucous neck cel)E ZEHSH
a2 ot 7IARE A2 (tunica mucosae), FEGHS (tunica
submucosa), &% (tunica muscularis) % ZEHE  (tunica
serosa) Q& FE2IH, 71H R HulEE tji] 2R (basal),
EER (body), BEE (neck) W #E (isthmus)Q] WEEQE
Lirold Aod). w3t /IR RolE 71K ME F, 23 EAE F
2 2H|gl= FA|E  (chief cell), HCE Hulsls ®HE
(parietal cell) HHE HH|stes N {MBAME U peptider

hormone& EH15h= Y AZHAEBIM E (gastroenteric endocrine
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cell)ojct?. 31 A (gastric ulcer) TIYBF A 5, OFE,
54, SUEE U stress Soll 9ol FaElm, BIEHQ QA
oZ7MA AEE 4 Urk AFLS T 2o HCloj 93le
Q ool o E Yo7In, wEP, S4A R EEHEY AR
2 ReEAIZich ES AYo] ot BEfole der i
(fibrosis)@} 715} (keratinized)r} Fatmlo] Mu|BEQ} S 7
aEn, 288 Yo7tk gEA k.

EFEAFES MES ZETF 1259 E FHE 74
B WS A 22 457] A& AFHEN Lyl d
2l AR fith &2 E01, vlEE F4do] A HHEd o
$F Fo] ZOEA, AY X BE JIsd g2 g
g BHOT £US HUE & 1 /ol EZY Aol uigt
g ¥t o] E45] ojFoAal Ut F, Matsumoto S
Bupleurum falcatum £Z 29 F1E acetic acidZ g 97
o =2Tdold Br15I90M, Mahendran 572 Garcinia
cambogia £EE9] FIE indomethacin@Z FeE &7 4
&k meloA 7189t 13} Piper longum, Zingiber officianalis
9! Ferula species 228 § *79] tg@Hs7} Bt AAY &



MEFAHEFO] Indomethacin@ F FUE ALY vX= I

Yol BrlHoH e, HERBREAEE 57 stressoll )
3 FUE AHY ZYolX BIEARL, $EELE 8792
ethanololl Ol Fakg LAY ZPoIA BIIE e, ZhangT}
Song”2 Wei-yan-ning £Z29] §72 Campylobacter pylori
Zol o5) FaE AAY oAl HIIEIAT

wWetA A AgE BIES 23IAY A EME Ll
ALEEo] 2 ERMFE A AAZ) wdol A& I g3t
TTEEo(Hol & ASE 4ZtEo] indomethacin@ 2 ALY E
A BF oA &71SEHY T8 E0ls] Askd, AY
143 WESH BAVE Qe HARS FAE 22|11 o)F A
ZAokE WEHINZY +4 - FehE HEE £A g8
ARA B YHo g HEshl, AEY W9 28Tt

AE ol Rolet ZAE /U0 oo BashE Hiolrh
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1. U8 SE
& 50ul2]Q] 427 SD rat (Charles River, Japan)E& 2 48
of ARSI 6 FE SD ratg ARRAMAoll SniEld =83}

<

F9 2ol oF 1FUT &I F AN, 2 &
22-25C, & 20-60%, HerF7] 12 : RhrE £HE A EE A}

FdolA] AR, AE 2 717 S LEAE (AL A
2) % #LEe AFEA 345
] AHGIRCE ABEES «V|SEY FEES BV M F
T ASHa H2 25 E JEsl A3l ARSI

. BEE picric acidg 018

Ols

2

2. # 2al
¢t 280 sulg)d AHAMF (Sham), AT (Control), T1
(treatmentl), T2 (treatment2) %! T3 (treatment3) 79 TIAFS
2 TE3I6en, Sham T2 «V|EES IR W
indomethacing F£AJ3}A} @ A T*olH, Control T2 &71
SIS © Fo SIA 21 indomethacing S8t A& 70|
o}t T1 E2 125mg/kgd] &71318Y FEEE MY 134 & &
2 BFEAS F indomethacing S8 Y To|m, T2 L T3
T2 427} 250 ! 500mg/kgd] &9 E AEES WY 134
AT B £68 £ indomethacing AZ|gH A& olch
7S5 £EE T4 47 Y uRTdAE Y8 g9
H4E SYT YHOE Fodl2H indomethacin &
oAl A2 5YU%H &9 50mM sodium bicarbonate solution
=1

SYT YHOE Fosiint

Table 1. Experimental design in this study

Group  No. animal Indomethacin Dose of Herbal drug*

Sham 5 None None

Control 5 30mg/kg s. ¢ None
T 5 30mg/kg s. C. 125mg/kg/day per os
T2 5 30mg/kg s. ¢ 250mg/kg/day per os
13 5 30mg/kg s. C. 500mg/kg/day per os

* Sunkwhajung-tang was used n ths study: Indomethacin was dosed by subcutaneous
niecton dissolved 0 2ml of 20mM sodwm bicarbonate,

3. BEAEHY 24
£ Ugol A18® &7135HY £ Table 29} 2oy,

Table 2. Composition of Sunkiwhajung-tang used in this study

BYG 3 3 HE ©
B Citri Pericarpium 6
&M F Cyperi Rhizoma 6
1’ Gardeniae Fructus 6
aiRE Poria 4
£ Pinelliae Rhizoma 4
B Atractylodis Macrocephatae Rhizoma 4
- § 1 Coptidis Rhizoma 3
Lk Aurantii Immaturus Fructus 3
h Massa Medicata Fermentata 2
[z Amomi Fructus 2
HE Glycyrrhizae Radix 2
S | Zingiberis Rhizoma Recens 6
Total 48g
4. AEEA

AEE oA 108 2 (480g)2 Flsid A4 2LE 71
FET & §Q Al ol E rotary vacuum evaporator
(N-N type; LAB Camp, Dajeon, Korea)& ZI¢t - 5&6lo] HE
H9 ZFEBE 92 ©}E programmable freeze dryer
(PVTFD10A; ilShin Lab., Seoul, Korea)& A28} SAZA|
7 18 & 1008g (58 21.00%) & 1008g0] 2 £2ES Hof A
ol AlEsInt. 228 SZ2UE & §7171 8lE desiccator
ol 23kt

5. QF=29

Ag UEESEE 17U 484 480 A
B4 10X &asY FEES 4720125, 250 ¥ 50
10ml/kg9) 42ialed ol SHEIAA ohY 1 o
iiem, 347 ¥ UZE2 52 FEE 599 sdet &
HOZ ST &9 delddsE Fdlint. ETRAE rat
g M AFFY7] (BF 1.5X70m, WEAL A2)E AR AR
70% ethanololl 12417} B#ESI W3l & AIE3INC)

&

n
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6. Indomethacinol] 9|¢t HFRE 2t

WEF W U@FolAE Chandranath 579 gl wie
30mg/kg® indomethacin€ 50mM sodium bicarbonate
solution (25% sodium hydroxide EgHol| =& 2ml/kgo &
OF msiFARINTE EiEolMe 5Ye &9 50mM sodium
bicarbonate solution (25% sodium hydroxide £3Hg ST &
HOg Eoslrt. A EES indomethacin £ 24X]7} Zoj)
3YAIA AE HEESICH
7. BB RRY 4 Y9 479 &3

AUHEEE indomethacin F0§ 24A|7F Zoll ethyl etherZ
TS TS UE . 8§ 2EE 2ol -d& stk o= B W
ZE M & delAdes A F, g DA 46 s
A HA0 48 AANHu}E (Stereoscopy; Zeiss, Germany)
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olollA] 4
2yl

verginier calipersg 0]&

AHEBIRETE HY A Ve AESES BollA
SO e} YA Zolg FF s & ZolE
3l mm level2 ZH &I

o
=

2 Bouin Hoj) 24/«]7} o1y LFsINC
goll @8 ¥ paraffino]] ZoiGIR 2
ZH5le], Hematoxylin-eosin H44 & A
AlGHIL, B A4 T Ha FH 22X 9] #SE Foken]
B & ol8sl BFGICE AYZ L FH 2F HE ke
ey, @BMES e W Y ’“’SOE TESK B716I
o, AYE4d HE e U &8, 9sAzY A8 B
Hrst 2 889 A BAR TESAH Brsiict
9. WMlE W FAx9 48 dgl

9 Hulol Exichs HWME D FMEY £
Hematoxylin-eosin &285}0] § £& FRolA AHEEE
(analysis image processing; Soft Image System, Germany)& ©}
83104 200m2 Woll EXNghe AIZY £ ALBIATE

10. Grimelius QPRI H 9] 4K W}

9 Hulol] Exgks WREHINE 5 254 A :t(argyrophll)
o Grimelius @} MO 4 - Hek W3S Baoy| Yok
o, Grimelius™9] Wiol wig} T2@ue "E‘Alo}ﬂ, AHEEE]
H &KX (analysis image processing; Soft Image System, Germany)

£ O|83l 200m2 Woll EXIgl= MZQ £E A4S
11. Serotonin QPEUFSA EO] 45 W3}

A Hadol] 4K o] U= HEH|MZE F serotoning 48445}
T uEuAEe Exo £8 HEESE s HAsk
peroxidase anti-peroxidase (PAP) wihe dxsich Ales

gastrin Z28&HE DiaSorin (Stillwater, USA; Cat No. 940601)
anti-rabbit serotoning 1 : 1,0000 & 345l AIE3IKch WA
R G dag Al WA melde AAS ZAFEe
100% methanol3} 0.1% IMIgtea (H Ol 242} 3087 3A
kg ARG U9)A peroxidaseE A7) & phosphate
buffer saline (PBS; 0.01M, pH 7.4)22 3023} 33| AlH3I%CE
o]0} H|E0]A Q] Y globulin ZEE WASH] 5K normal
goat serum (1 : 100)2 & 2A}20ll4] 1417+ A AXIFH & gastrin
S NG 4T YA LA 24R]7} 8L EA)F] 1L, PBSE 3087} 3§)
AABIRCE 1% 2X} GEHOF U204 1 A UIEAI &
PBSZ 3027} 33] AASIMT). PAP complex (Sigma, 1 : 400)2
4204 1AJ7F YRIAIZ] F PBSE 30827F 33] MIAGINTY 0]
0]A] Tris-HCl buffer (0.05M, pH 7.6)oll 3,3’-diaminobenzidine

tetrachloride 2ng W H.0; 107} E¢HE ol X Eslo] FEH
o thgl UYHIS S Uo7 NENMEE Al ¥ Mayer's

hematoxylin® 2 7IEA & @A g UA[BIA[TE ol49 I8 &
12} S84 0]59 RIS WHS &8 chambertoll 4] AAIBIRICH

SHUEA Y e ASZABAFA
image processing; Soft Image System, Germany)E 0]&
200’ Wloll EXNsH= HMEQ £5 ALBIC

Serotonin (analysis

5l

12. EARE

= Al Bt EEHAE ALISIE 9™, Mann-Whitney
U- Wilcoxon Rank Sum W test (M-W test)& 0|83l 719
FYEE FAKIFIL p valueZ} 0.05 0]l AL FHE ¢l
AslGct EAAEI= SPSS for Windows (Release 6.1.2, SPSS

Inc, USA)E AMRBIQITE 8 ZAISIE W) @E&- -

(M A Very Severe), +++ (X8}, Severe), ++ (BEL,
Moderate), + (B%, a few), = (A0|E, Rare) X - (_—tz_J,iL ots),
not detect)9] 671X EZOE T-E3IACH
2 %

1 AEAs w5 Hal

HARrY) AollAE 080 + 084719 AYH AT} BETFo,
ALl Hio] A9l QIHE A %2 vHH, indomethacin F& 24
A7} O] ) R FollAl 1140 + 2.30709) AekE 47} BETE o],

Aol Bl K94 A& (p<0.01) E7HE VERIACH

Table 3. Changes of number of ulcerative lesions after
Sunkiwhajung-tang administration
Ulcerative tesions
Group
number/stomach %
Sham + 084
Control 140 £ 230'
T + 182" - 21
T2 4.80 + 110" - 5789
T3 200 £ 1007 - 8246

Remarks: Mean+S. D.; Group 1D was lsted in Table 1. * p(001 compared to that of
Sham; # p(0.01 compared to that of Control ## p<0.05 compared to that of Control
(M-W test).

Nurber of Ucerdtivelesias

I_Ll

o e oo B BES

ad
ﬂ ac
:
ot v 3
Fig. 1. Changes of number of ulcerative lesions after Sunkiwhajung-
tang administration. Mean + S. D.; Group ID was listed in Table 1. a. p(0.01

compared to that of Sham: c. p(0.01 compared to that of Controk d. p{0.05
compared to that of Control (M-W test).

I8 £7185Y 125mg/kgE S 2L AT Rl T1 29
4%, 660 + 182719 AP ATt Bk 01, EH_x_‘_ o Hlglod
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ISAIIRO] IndomethacinO 2 UH YHASl DAl R

7Y U (p<0.05) AYHEAY Zart AFEUL, thETo)
Blale] OF 211%9) ZAE UERNRICE £33 718158 250 U
500mg/kg e It B RoiS T2 ® T3 79 8%, 217} 480
+ 110 W 2.00 + 1.00709) AP A7) TR0, o) E 7o) His)
F948 e (p<0.01) HAEAG Zav) AFHBIL, hFFol
digle] z4z} oF 57.89 B 82.46% 9 2248 VIERIRIT). JEut
AT FARY SRS VERD T3 T2 AQISH T1 % T2 FolA
£ o8] BaTal visld fF9d U (p<0.01) HYHY -+
o Zri7t BEwACt (Table 3, Fig 1).

2. BmERE U9 Mg

Hertel oM 072 £ 034mm9] A A7t BEEF 0,
Y gHol A AFHA A2 ¥MA, indomethacin Fof 24
AlZY 29 xR FolAE 1301 * 3.68mme) AP A7) Baky)
of, B4oll Blsh FAY U= (p<00l) S7HE LERAATE 1
2t @71315Y 125mg/kge oHE 1 AT FOi8 T1 29 B9,
717 + 265mm9] FPEAart BEH, WEZ e FAH
U (p<005) HUYHEALY Bart AF=IAT, ET Blo]
44.88%8) Z4E VERAQTE XS &risEy 50 Y
500mg/kgS S 7} A FAR T2 B T3 29 <2, #2610
* 150 & 344 £ 0.52mm8] HPHAL7} FEEo], R T b
o FAE U (p<0.01) HEL VIS BAT) AFHUIL, ™
Zol Wlsh 2k oF 53.09 W 73.55%9 ZAE UERRICH 18

3. ZESkE H35}

Fadoll 13l indomethacing Foig tixPojiie |
HoZ tigg HZEArt BEEH o, UE daloix
A9 Helgdo] SEsA FAEAUL, o] 2ol o Ud
470l FARAUCE S RABIH O FE Huking B3
2 280l RAAFNCA dF WEHREY E§o| HAFHe B,
HEHQ L5k AY ~Ho] AFEIUCE AYo] FE Fus
e BERS VAR FARARE T8 B0 nigkd X
e Aart BEYACE 2R P} 2 B 2= F
Aol gx HEECH
1) BBRR B8

FHardAe dind R W En} dalvt BEEUS
m, 3ot 4ul9] £43 dBAEY ARE UEIE #Y Wa
© BEHA ZU2H (Fig 3a), indomethacing FOITH tHET
9 42, 4url HEXMOR galR)s 4 £48 LERIS
o, @A% BT AF B 4/ = £ olF
g HERN = B 71 uig B0) FuEg JdEEMA A&
5

- T

= QO7 ALt (Fig 3b). 22t olgist ZASHY Wy
2 #7181 58e FAt 4gaoM 8 JELOE AAHR
t} (Fig 3c-e, Table 5).

Table 5. Histological scores in the ulcerative lesions after
Sunkiwhajung-tang administration

U FE AEIMs o@s A uld 994 U= Gowp  Epitelal damage MV O Mucosal damage
(p<001) WPHAY 8 F7} BEEUCH (Table 4, Fig. 2). Sham + -
Control + 44 + 4+ ++
. . Tt ++ ++ +
Table 4. Changes of size of ulcerative lesions after Sunkiwhajung- 19 . + +
tang administration 13 + +

Ulcerative lesions

Graup P ”

Sham 072 + 034

Control 1301 + 368 -
T 747 £ 265 " - 4488
T2 610 = 150 * - 5308
13 344 + 052°° - 7355

Remarks: Mean = S, D.; Group 1D was Isted in Table 1. * p(001 compared 1o that
o; (Sham; # p(001 compared 1o that of Control ## p¢005 compared to that of Conlr
ol (MW tesh.

Size of Ucerativelesios

oo e o ERES®

ad
ac
I ac
San Cortrd n v -

Fig. 2. Changes of size of ulcerative lesions after Sunkiwhajung- t
ang administration. Mean + S. D.; Group 1D was Isied in Table 1. a p¢001 co
mpared to that of Sham: ¢. p{00) compared to that of Controk d. p{006 compared 1o
that of Control (M-W test).

Degrees: + + + (Severe), ++ (Moderate), + (a few), £ (Rare) and - (not detect).

All Hematoxylin-Eosin Stain, X 40

ic 1d ie

Fig. 3. Histological profiles of ulcerative lesions after Sunkiwhajung
‘tang administration a. Non treated normai group (Sham), b. Non trealed and
indomethacin dosing group (Controll, ¢. 125mg/kg Surnkiwhajung-tang dosing
group (T1), d. 250mg/kg Sunkiwhajung-tang dosing group (T2). e. 500mg/kq
Sunkiwhajung-tang dosing group (T3}
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2) BERE BBAR
FarollAE vy
(Fig 4a), indomethacing %033
HAY AF 270 AFFHALH,
oA 2AFQZE JFEEUACKFig 4b). et olEid
NS £7)A5RS FoF TN EF A8
SUCh (Fig 4c-e, Table 6).

P10 0]

o

All Hematoxylin-Eosin Stain, X 80

2a

2e

2c 2d
Fig. 4. Histological profiles of peri-ulcerative lesions{low magnification)
after Sunkiwhajung-tang administration a. Non treated normal group (Sham),
b. Non treated and ndomethacin dasing graup (Contrall, €. 125mgrkg Sunkiwhajung-lang
Jasing group (T1, d. 250maskg Sunkwhajung-tang dosing group (T2), e, 500mg/kg
Sunkwhajung-tang dosing group (T3

Table 6. Histological scores in the peri-ulcerative lesions after
Sunkiwhajung-tang administration

Group EJ?%’Z’S@@’ mssg;g‘s‘sigt\m Sy Fbrosi Fmg?\l:

Sham + - - -

Control 4T + 4+ 4+ SL /3
™ + o+ ++ S 1/3
12 +4 ++ + M 2/3
T3 + + + M 1/3

Degrees. ++++ { Very Severs), +++ (Severel, ++ (Moderate), + (a few), *
(Rare) and - (nol detect) * lwasve regions SL 143, ulceratve lesians were extended
from fumenal surface to 1/3 parts of serosa layerss S 1/3, uloeralbve lesions were
extended from lumenal surface 10 1/3 parts of submucosa layers M 2/3,  ulcerative
lesions were extended Wom lumenal surface to 2/3 pars of mucosal fayers M 173,
vicerative lesions were extended from fumenal surface to 1/3 parts of mucosal fayers,

xS BaF) 9 EY Bk BlaE Be £ FA
E9 B 40 WA Ey} BaE v (Fig. 5a), indomethacing
208 E RO AL, HEAR BAZS HuiEeg 1448 F
AE7t BRSO, FANE Wolk AslE4R Tl HA
$ a7t BATJTE (Fig. 5b). Tt ol2id HE S ¢718S
B©E T8 AR oM 8 AEH2E ZaHUTE (Fig. Sc-e).

All Hematoxylin-Eosin Stain, x 160

3d

3¢ 3e

Fig 5. Histological profiles of peri-ulcerative lesions (high magnitica-
tion) after Sunkiwhajung-tang administration a Non Yeated nomal gioup
{Sham), b. Non treated and ndomethacin dosing group {Control), . 125mg/kg
Sunkwhajung-lang dosing group (T1), d. 250mg/kg Sunkwhajung-tang dosing group
(T2}, . 500mo/kg Sunkwhajung-tang dosing group (T3)

3) Grimelius Q¥AE

oA ulnd & wud Il gR3l Grimelius &
HAZEO| FHup ol 4HIE] ti FEHA2LL (Fig. 63,
7a), indomethacin® FA® WMZTY AL, SHGl Had
Grimelius QM ZE0] FHutg YR RARE AZFNCH (Fig,
6b), BEE ALY TR AYS XB] ZLHU (Fig. 7b).
L) 023t Grimelius FEAZES HEL <7 |88HEe ¥
03l A TolA BY JEHOT ZLHUCE (Fig. bc-e, 7c-e).

ey -t e

All Silver Stain, x 80

4d

4¢ 4e

Fig 6. Histological profiles of Grimelius-positive cells{low magnification)
after Sunkiwhajung-tang administration a. Non teated normal group (Shami,
b. Non treated and indomethacin dosing group (Control), ¢. 125mg/kg Sunkiwhajung-
fang dosng groum (T1), 4 250mg/ky Sunkwhajungtang dosing group {12, & S00ma/kg
Sunwhajung-tang dosing group (T3)
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JMESAIPEO] Indomethacin® & &

All Silver Stain, x 160

gAYl nixlE g

All PAP Stain, x 160

5c 5d Se

Fig 7. Histological profiles of Grimelius-positive cells (high magnif
-ication) after Sunkiwhajung-tang administration a. Non treated normal
group (Sham), b. Non treated and indomethacin dosing group (Control), c. 125mg/kg
Sunkwhajung-tang dosing group (T1), d. 250mg/kg Sunkiwhajung-tang dosing group
(T2), e. 500mg/kg Sunkiwhajung-tang dosing group (T3}

4) Serotonin QHH M| E

oM v1ud 2 dgd, Bglg 8/S Serotonin
M EE0] Hat HA ol 4HE] Tl BEEASLY (Fig 8a,
%9a), indomethacing o3t WETY ZP, XSl Ta¥
Serotonin MM ZE0] HE QREA BEEI O (Fig
8b), BEE AEES &7 HUES VA0 ZaHUCt (Fig 9b).
&L} 0]2i8} Serotonin MM EES] HHL V|3EHE F
ogh AEFolA B JEHOE ZAFAUCt (Fig 8c-e, Yc-e).

All PAP Stain, x 80

6c 6d 6e

Fig. 8. Histological profiles of Serotonin-positive cells(low magnific
-ation) after Sunkiwhajung-tang administration a. Non teated normal
group (Sham), b. Non treated and indomethacin dosing group (Control), c.
125mg/kg  Sunkiwhajung-tang dosing group (T1), d. 250mg/kg Sunkiwhajung-tang
dosing group (T2), e. 500mg/kg Sunkwhajung-tang dosing group (13)

7c 7d 7e

Fig. 9. Histological profiles of Serotonin-positive cells(high magnifi-
cation) after Sunkiwhajung-tang administration a. Non treated normal
group (Sham), b. Non treated and indomethacin dosing group (Control), ¢. 125ma/kg
Sunkiwhajung-tang dosing group (T1), d. 250mg/kg Sunkiwhajung-tang dosing group
(T2), e. 500mg/kg Sunkiwhajung-tang dosing group (T3)

4 HAZY 7 He}

ot YolMe 200m2ue) B HAEY HAZY 47}
115.60 + 15477012 FErE §HH, indomethacin £ 24417 &
9] IR TFO)A]E 28840 + 84.32709] BIAM| E 7} TEE] O], AAF
ofl Hlgh 94 & (p<0.01) E7HE VERATE Tt £713)
£Y 125mg/kgS MG 1 HI FOIT T1 T H2, 18820 £
3164709 HAIEZE BEREFS, tiETol vlE |Fad U
(p<0.05) ZtA7} IR, thETol BI3) oF 34.74%2] ZAE
VIERARICE =8 £71858 250 X 500mg/kgS 3 7+ #T &
ofgh T2 Y T3 &9 22, 242 ti9] HAY 14220 * 1006 &
12540 + 945719 WA E7} Fatwlo], ciR ol vish F2d U
E (p<0.01) HAE 59} 247} QAFEUL, thETol HIah 22t
ok 50.69 W 56.52%9 ZA-E UERAACE ZEvt T3 & A9
B AT A (3] Fabdtol 818l F94 e (p<0.05) ©
9 BEY HAIZY 5 F717t BEFJUCY (Table 7, Fig. 10).

Table 7. Changes of parietal cell number in the peri-uicerative
lesions after Sunkiwhajung-tang administration

parietal cell
Group
number/200m* %

Sham 11560 + 1547
Controt 28840 + 8437

T1 18820 * 3164 % - 3474

12 14220 + 1006° ° - 5069

K] 12540 + 945 - 5652

Remarks: Mean = S. D Group ID was listed in Table 1; Numbers of parietal cell were
calculated by autommated image analyzer (SIS, Germany). * p(0.05 compared 1o that of
Sham; # p¢001 compared to that of Control ## p<0.05 compared to that of Controt
(M-W test).
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5 FAZI & Ha)

HATY HollME 200m2lie] © Y FHEY 47}
18840 + 1489742 PRE W, indomethacin 0} 24|37} &
9 UIZFolAlE 4440 + 1489709 FAH L7} BEEo], Fakat
of vl FE UE (p<0.01) 24 E VERIUEL J2)ut &718
EY 125mg/kge o 74 A Foidt T1 29| F2, 8500 +
1512709 FAE7t FEES], tEdol vidi fadd Us
(p<0.05) 717} QEEIR L, chE ol uldh oF 91.44%2) E718
VBRI 3} 42718158 250 W 500mg/ kg Ht 7 g1 &
ot T2 Y T3 39 39, 2412 oY) HAEY 11200 + 1421 Y
134.80+22.687081 FAE7t BEES, R ol vBld] ;44 U
= (p<0.01) FAXE 49 5717} AFHAL, thEToll vla] 242}
oF 152.25 % 203.60%2] £7+H UERARICE 18U BE AET
ol oH3] FakZol Hidl FAH A (p<0.01 EE p<0.05)
HANEY FHAEY 48 Z4art BEEACHTable 8, Fig. 10).

Table 8. Changes of chief cell number in the peri-ulcerative lesions
after Sunkiwhajung-tang administration

chief cell
Group ”
number/200im %

Sham 18840 + 1489
Contro 4440 + 1489

T 8500 £ 15.42° ** 91.44

T2 11200 £ 1421°° 152.25

13 13480 + 2268 ° 203.60

Remarks: Mean + S. D Group 1D was Iisted In Table 1. Number of chief cells were
calculated by automated image analyzer (SIS, Germany). *p<0.01 compared to that of
Sham: **p{0.05 compared to that of Sham: #p<001 compared to that of Control
##p(0.05 compared to that of Control (M-W testl.

o8 EEBHEHS

Paied cdl

Fig. 10. Changes of number parietal andfor chief cells in the peri
-ulcerative lesions after Sunkiwhajung-tang administration Mean + S.
D.; Group ID was Isted 1n Table 1. Number of partetal cells were calculated by au
tomated image analyzer (SIS,Germany): a. p{0.01 compared to that of Sham: b. p{0.05
compared 1o that of Sham: ¢. p{0.01 compared to that of Control d. p¢0.06 compared

to that of Controt (M-W test).

6. Grimelius QU2 Z Y] 428 W3}

ek gollile 200m20 ) ©9) WY Grimelius 2+
HIS A F O] 427} 231.60 + 348470 T &P WHH, indomethacin
T 24417} 9] iR FolAE 17.20 = 5.85709] Grimelius &
HUIgA E7) BEElol, ool vlal fA4 UE (p<0.01) &
28 UEMIH. 18U €735 125mg/kgS S 2 91

oSt T1 9] Z 2, 10040 + 12.54709) Grimelius BAIHHSA| I
7t #E=)o], £ Tl Hlal FAH A& (p<0.01) 77} AFE
UL, HETON B8 O} 483.72%9) 718 VERATE 8 &
71858 250 W 500mg/kgS S 7} AT Foid T2 W T3 29

2, 7Y T WEY 13280 + 1854 W 179.80 £ 1525709
Grimelius QIUISA £ 7} Bakgjo], iAol vlal FAYE Ue
(p<0.01) Grimelius QHHSAHE 42| 717} QFEHUL, X
Toll 818 Z+zt oF 672.09 X 945.35%2] S7+E VIERAUCE 18
U ZE AfdolMes ods] g4l Bldl g8 e
(p<0.01) ©¥$) WAY Grimelius YAUIFSH EO} 48 747} T
FE|QICt (Table 9, Fig. 11).

Table 9. Changes of Grimelius-positive cell number in the
peri-uicerative lesions after Sunkiwhajung-tang administration

Grimelius-positive cell

Group -
number/200um* %
Sham 23160 + 3484
Control 1720 + 585
T 10040 + 1254° * 48372
T2 13280 + 1854 * 67209
T3 17980 + 1525° ° 94535

Remarks: Mean+S. D. Group 1D was listed in Table 1, Number of Grimelius-positive
cells were calculated by automated image analyzer (SIS, Germany) * p¢0.01 compared to
that of Sham: # p¢0.01 compared to that of Control (M-W test),

Nirrber f Gimdiuspositive cdl
30
® [
a0 ac
ac
10 ac
10
D a
0 e N B . .
Sen Gotrd T g B
Fig. 11. Changes of number Grimelius-positive cells in the

peri-ulcerative lesions after Sunkiwhajung-tang administration Mean
+S50. Group ID was listed in Table 1. Number of Grmelus- posilve cells were
calculated by automated image analyzer (SIS, Germany): a. p{001 compared to that of
Sham: ¢. p{001 compared to that of Control (M-W test).

7. Serotonin QAUIESA| £ O] & Hg}

HATY FollAlE 200m29) B HEY Serotonin Y
UL M| F9) 47} 3440 + 498712 TEHA WY, indomethacin
B0 24417 £9) R T AE 620 + 3.277HS] Serotonin A
B2 A 27} BEE, FaEdl st FOY AE (p<0.0n) Za
£ VENIYTE 28t 7185  125mg/kgE oFE I AT T
8 T1 29 A2, 17.80 = 2.68719] Serotonin US| E7L
a=o], iz ol Hlal 78 U (p<0.01) 717t AFHAL,
iz ol HIg] o 187.10%8] E7HE VERARITE X8 &71815
B 250 & 500mg/kge d¥e 7} A FoIE T2 W T3 29 42,
iz ) WAy 2260 £ 513 2 3260 £ 7.02709] Serotonin
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IARAHEO] IndomethacinQ £ FUE ALYl nlzl= gt

PHNSAEI BRFO], thxFol Hld FAY UE (p<0.01)
Serotonin QELISAHIE 9] F717} QAFEAUL, HET N HldH
Z}z} oF 264.52 Bl 425.81%9) B71E UEMIACE 12U |ARSH
FXE& UER T3 Ze AQeh AFTolME T8 ikl
sl 7Y U (p<0.01 £ p<0.05) &9 BAY Serotonin
UMUIRS M F9] 5 24y} BEEQICE (Table 10, Fig. 12).

Table 10. Changes of Serotonin-positive cell number in the
peri-ulcerative lesions after Sunkiwhajung-tang administration

Serotonin-positive cell

Group _
number/200.m* %
Sham 3440 + 498
Control 620 = 327
T 1780 + 268" " 187.10
T2 2260 + 513 * 264.52
T3 3260 = 702 42581

Remarks: Mean+S, D. Group ID was listed n Table 1. Number of Serotonin-positive
cells were calculated by automated 'mage analyzer (SIS, Germany): *p¢0.01 compared to
that of Sham: *p¢005 compared 1o that of Sham: #p<0.01 compared to that of
Control (M-W test).

Nrrber of Svtanin—postiveodl

® c
0

5 L
K9]
5
D

5

10

5

0

San Cotrd

Fig. 5. Changes of number Serotonin-positive cells in the peri-
ulcerative lesions after Sunkiwhajung-tang administration Mean+S5D.:
Group ID was listed in Table 1. Number of Serotonin-positive cells were caiculated by
automated Image analyzer (SIS, Germany); a. p<0.01 compared {0 that of Sham: b.
p(001 compared to that of Sham: ¢. p{001 compared to that of Control (M-W test).
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AANL2 YHY| LFoll Q)¢ Hut £ FHutokl AEREA
TEEMA AYEE o £H 9] A E AnloiH, tiyst
| &, steroid, acetylsalicylic acid& EgHg NSAIDs AEY
A m%‘?—é’_‘\ﬂ U stressoll Qlalod FRIATH. 3 A
2, 4t 2 pepsin®] Hutol] gt FAQANS} FHut

H5dl= d E-J Hut @F 59 YolQIXt Alololl FHo] i}
A=o], FHAR HHE L2 2919 4E7) HAE wiol] ALY
o] WHigk= RCE ¢edd UL, olol wet AFT AL
A4rEn] AAA L 22 SHUX JHFMS AYHY B5A, H
2ol EX1A, ol NAA, 28 WY EXAHL} 22 gol
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BE FHoh, F71H8E NAL dhEEE gl UL EF 019
9 BFEHQl BHOEE 2N, TE BE7 duz, A8,
ABLA B0l YT, ol AAYQ olF} ANLFAL 3
AOIHOE Hiti, T8 - ik, Wi 59 ol &9l RS
2 Q5T Qi

=713 E"HE MK, SHF BT, 8%, £E af, 85
HE, mdh, B, HE W 489 1289 semiE FH9 HH
B QHUBQ JalolA AYS ZESH 457129 A7 ARS
HolR gou, dEA dF7) n|&sl 2 |78 AlLSINch
AV BRY HUATEE SEILS HIES A0
o 4EE |77 AUACk

wWetAl 2 oA indomethacin Q2 AAIYES FebAl
U RN 7|5 -Y] ETE RIS Hld, &7IER
2 I HIFRASt &, indomethacing A2I8lal 24417 & &
g AAY A0 £ Y =719 HaEe A, WYY Fda
LESH BAZ U HAES FHEY =X 9 Hefshs H3)
€ BEBIRCH, o8 FAZY HAEE 2 WM E
9 £ - Yy HIe RAZSH W WY RA g6 wHo
2 @ygslhl, 48y W9 ZAEH L~Hg BEDICH
Indomethacinoll )3 1712 Fatoll thal, Chandranath £
30mg/kg® indomethacing BT T8 AP, Tl 1 H 6417}
Z SAe 284 AYE AT ZeREThL 513 2H, Parasher &
®2 75mg/kg® indomethacing 5% sodium bicarbonate 8%
of =] u5l FAIE A2 X AHY HAVt ZHEC L of
.1, Kunikata 5% 9A] 35mg/kgd) indomethacing |3} F
At 3% SASH AAY WAU seElm, 10~30mg/kgd)
indomethacing 3|5} FAFE Z2, BolAT 4 ALY Bart
ZURCIL 5= Z, indomethacino]l 93t YA Fule me
P X Aok 3} indomethacindll Q5] FakE YA HA
= ZASE o AE TS 240t ZeREIH, @XTHEAE
9 8 7Pt ZHEE AOE ¢EA Y1, indomeyhacin
ol 9t -?4783”' Fol= prostaglandin®] ZE31} UESH BHO|
Aen?, 2 &84 AY H4oE [FUsle ARE %‘E:lﬁl
ATHY. o]t E}ﬂﬂ Natale S*?2 indomethacinol] 23] Sk
AUHAE RABIHOZ 371X HE 2 FHBINUCE &, E}EE@
off Exigls MZY gl ¥, gdH ¥ 9 E‘B (gatric pit) &
off Exigh= M Z & ZEoks ¥ W A9 1735 (lamina
propria) olzjoll 7A] A&dle] P BE|E fudhs B9 3
7ERiole). 3 Suzuki 2 35mg/kg?l indomethacing )5}
FAR A2 ratd) fojAl EEY Havt FUECL SR,
Fuji € (2000)2 918ut Al Zoll4] X} apoptosis7t ZHBTH
1 3%} o)Al indomethacin®] Fofo] Qlal, B FollAl
HARS WA (necrotic lesions)9F PWSAHEO) 4 W Ao &

25m*), Sagar%} Ahamed®¥= indomethacin £djol] &3] &8

H AAYg Haot D]"”’—‘%‘OE drlm, WA FHoli AXT
WEBME ™ FAZ Z4rt Xeigchl BRISIRCE &,
Miura E*2 20mg/kg?] indomethacin Fojoll Q5] A8 ALY
I S0] £o 6A17F Zoll FollA Baxlm, ZA AR HEH

a

IFow
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aga ol

ol AY YA FH2 12 Al Fofl BaECi 2Uske B

indomethacinol] 9|8+ HY WA ZASHE A oln] & &

A 1, B GFoAT 2 TolA s B S8y AgEar)

HBELACE T3 0|1E 28Y AL HaAE UEEY 32 99
€4

7Va HRZEQl AuEY] URENA AGEE At AY
Hart ZBEIRCE 28U, 7|35 Fofolils olgd £
AEE HYo| § JEHOZ FLUHUCER, HAYY ool
83 aHE Jekd A2 YZEr). Indomethacin@ 2 Fiat
© YA WA 4ol thal, Karadi 572 atropine Ecjol 9]
o FHE AY B9 7 BAaEEE atropineo] ALY AR
ol 983t B UBIY M, Atanassova 5 4] ethanol2
Zehe Y HA9 471 histamine H, 83 ZEAQ
roxatidine®] Fojoll Q&) ZATIRC B Z, 0} otEo] YHY X
Roll M2 FaEY Zolgta Fa6Ict 019 g, flavonoid
FEAQ) sophoradin®] g Brlokew] RojA ALY Ha
o) 48 WslE BasIgom™, Palop 592 histamine H, 48
A AAIQ! ebrotidine®] §ME, Maity =2 plack tea ZEB
9} 78, Matsumoto E92 WA H Y F3E Brisk=u
R ALY HAQ BWEILE 71EC0E JHsINT) wlehif &
E9 AAYol g B FoE ANY 40 gy Hile
shIel £33 NFEV E ALE Yz2igrt & d59) g3 o]
9 BRE1 S R ToAIE T R AAY YA
7t @A, w7135 EHY Fdol Q3 EYJEHLF of
E ALY EAY Hy 240 ZUEHALER, 7155 9
AU didtoll ti FHEQl AT HEEUCH

$1¥ indomethacinQ & FukEl AHY WAY F7]o) ohal,
Amagase®} Okabe= HHEE AAY Hao 27}
sucralfate®] ot 7+ Fojoll Qo) ZAFEE o] ofEo] YAY
A goll o} FaEol2tl BUSIRASH, Arceiz 592 4w
FeH HERIALY ALl et EIE Brishket AolAl A
g HA9 AV Hilg ARE APy w9
leminoprazole“)il} Omeprazole45)9] AL St 0E o}
FollT A Ha 371 HIlE shle £83F AEZ HHEIN
t}. ol9loll Elliott 92 indomethacin £0{o) 93 FulE]= )
A0 717} FThEE X EAQ alendronate®] Fojoll Q]3]
o] AXNEEZ o] &kZo] ALY XFE AT e BEEE 7K
I YEdl sle &, AEY AYAE aHE Botstked AY Y
49 Z7] Hle e Q% ARV He ALE LEA ATk
2 489 AIMT tEZTolA XS AY Hao 27 &
747t BEER o, 7135 FoTollAs olEd AY "Wa
9 A7I7t BY AEHOT AE| ZAHULER 7|35
o] A ool i FARAY ACT Yz2iEc)

HM| 2 (parietal cell)= EFFY A-T 55 71X Hol| ¢}
& EMgle SAHAIZE HCE 208t AZE odedx Yt
Y olg HAZE HAFS Riulsld AYE N AF BEEs
Ao geix ALY, AL 015 WML gy WSkl )
&, Mochizuki £ 2 sodium taurocholate Sojoll Q) AR
A Al EAT HAHEY £F F7t RElEd, ol33 Sk
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el

egualen sodium@| ol Q3 B JEHOZ FAUHEE o}
dEo] AF U HHY XFoll o Fuolgkl BusIACh
te3) Valenzuela £92 Campylobacter pylori®] Z}¢ol 25 &
HE AgE A0 dXgH WAz S} BERECIL NS
m, Uspenskii™= 401X & AL Sxlolx A3 WAL 5
7i7F 2R olod, WAlEY #y U YAYS Jdshe
shiel )E7t Fohil BlXict weki AE9 YHAYA st &
IE Hrloked ol HAZe £5 HaleE o £3% X
E7tE AR 47t w8 B A7 AW, R doliMe §
A HAMEY £HSII7T AAY Ha FH ZAoA FEE
o, £713l5 8 FolZolie olgig HAlEY £85I &
g OENOR ZUTRCEE, ALY dgo) F83 GUE
Efd Ao F Mzt

Z=A) 3 (chief cel)= EFFY) YA} E3] 7|1X Roll the= &
Molke SE7IHMEE pepsin®] HTFEZQI pepsinogeng £
Blsks MZE UeiM Y. AAYA] 018 FAEEQ] HXE
Zart R, 1101X1& AYT} peptic ulcerd|o] T 019} §
ABSHH BRG] ZaEE ASZ LEA UK. whEhi AAY
Al FAEY e ShiY EAEQ NEE E8E = Ue A
OF 4Z7imm, & d79 A gRTolAMe §XE FHAEY
Bz Art ZAEACE 23U £7135E FoToliE ol
Bt FHEY LT B JSHOE SUEINLEE, A
9 ool R8T FUE VERE ASE YztEct 589 43
 FHulo] 235t AATHBEIMEL AL HElol tha,
Zverkov 2 ¢OIA1F AYo] AU SRl #FXT L2
M 29 Z+7t FEET, o] dalargin ol 9Ja) E7I=EE
o] okEo] AYY g0l FuEolgtl ZUBKNL, Staved}
Brandtzaeg™2 $AQ} BHXlollA] gastrin-producing cells (G
cells) MEY 47} FXG| ZAPCHL 6192, Penissi 572
ethanol2 ST ¥ A EXlola]l A3}t serotonin A EQ] Z+
A7} ZHEE, olEidh 47} dehydroleucodine®) S0 2j3)
IO o] ekgol ti FIEolgk BlTh S Ito ¥
2 o] NggEol wet A O Z WRHIAM 2] a7t Zel
Ol BaskeE § AAYH 22 as7) g Al HEHAE
= @A) Zasle ALE YEdA Urt $HH Grimelius FHS
a7 SEF9 EF0 AEgio]l Ao ZE WEHHNEE @M

A

= 71E ) EXQ 9p o] 1%, Serotonin® monoamine 2. &
ol lom, fEel EMSlE HEHIMNE & 718 22 W
g UERIE 2T UBid 1Y, F2 QaTold 4k
Axot BE2Y S350 Bolshs BUE Ed A0 2 o
T A, EFo)AE BAT Grimelius L Serotonin @FAJH}
SMRZY FHAAL7 ZHEACLL €735 Fodde
OlEe WEd] Ax9 A4V 8F AEH LR E7IES
B2, AY9 dgol 383 18 Vel AR dziErt
ol&dolia] 2715 E Fojoll 9lal, HYEAS ZASH 4
A, 8949 W R A7 449, A A FH R oA BHA
E R FAHES HHES WEMEe HEl dA] BUEEE,
713150 AYY ool i FEE ASE Yzt &2
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IERAFEO] Indomethacin B S2k8 7 Yol IR Q3

AgolMS oY AANke BEBINCEZ, Y X Z2oE of
= BT FEE UerdA] 98old, SHSEA §71 94 2
dxlojob B AL W2EC)

a4 £

&713EEY aHE BERIgl] 95l, indomethacin® g
AALE R @FolA 7135 HE L) WEAS) 5,
indomethacing HMe|5}3L 24417 & SEHE ALY WA B
B wAEY FHE I8 08 MEE ZHSHE HEHIMZY
BEy - Feid HIlE xRl W WYz ety goz
HE6I, AFu FHY RASH 4~Hg BES 2 oy
#2 HEE gtk

HETAE E8H JAY 248S BULE 3= 84
ZAGHE HYo] ZUEAOU, £7135H B PoMe &
S B A740] 8Y AEX O T UARICE AR TolA =
Ao AGEAY £8 Zrp) BEARUCL, #7135 EoE
olMe HYEAY 7t & AEHOZ AAHUCE Aol
AE X A e 3719 Ert BEEeu, 71858
FoZolMe ALGHEAY I717) 8Y JEHCF LAHITH
AT E HYHA FHEZ A AT HAXY o8 &
7i7h BEEACU, #7138Y FoolME HALY 471 8
g YEHCT ZAHUN ETMNE HeE A FHER)
A SR FAEY 5 24yt BEEHACL, +71558 B
TOME FAEY =7} 8 JEHOF FIIEATE R To)
ME AE s FHIA A @A Grimelius PIRISMES)
=5 Zart BEEAUCY, &7135Y Fo oA Grimelius
YRS H L] £t BY JEXHOZ Z7IEUCE thE ol 4]
= AYHL FHEZ A HAB Serotonin QHUISMEY 4
Azt BEENoU, ¢7)3EY FoFolile Serotonin @
SHBMES 47t 8Y AEXOZ E1E AT

Ol&tollA &7isiEE0l Y ool e F8E HAOZ
Y=Ll 2 HolME ol gauke s n g, Hee
gl thet &3 R 548K B} 52 d4A] I@Eolof &
Aoz YzFch
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