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Effect of Socheh-wan Extract on Indomethacin-induced Gastric Mucosal Lesions in Mice

Chang-hoon Song, Tae-hyeun Baek
College of Sang-Ji Oriental Medicine, Dept. of Internal medicine

ABSTRACT

Objectives : This study was carried out to investigate the effects of Soche-Awan extract on indomethacin-induced gastric
mucosal lesions of mice.

Methods : Experimental mice were divided randomly into four groups. The normal group, the gastropathy group of
gastro-inflammation elicited mice, the misoprostol group of mice administered misoprostol after gastro-inflammation elicitation
and the Soche-hwan group of mice administered Soche-hwan after gastro-inflammation elicitation.

Results : The hemorrhagic erosion of gastric mucosa, the damage of arrangement of mucous secreted cells and HSP70
increased in the gastro-inflammation elicited group, but decreased significantly in the misoprostol and Soche-hwan extract
administered groups. Cell proliferation of gastric mucosa decreased in the gastro-inflammation elicited group, but increased
significantly in the misoprostol and Soche-hAwan extract administered groups. The distribution of mucosal neck cells and
mucosal surface cells and PNA positive reactions of surface mucus cells decreased in the gastro-inflammation elicited group, but
increased significantly in the misoprostol and Soche-Awan extract administered groups. COX-1 positive cells decreased in the
gastro-inflammation elicited group, but increased significantly in the misoprostol and Soche-hwan extract administered groups.
iINOS mRNA and COX-2 mRNA increased in the gastro-inflammation elicited group, but decreased significantly in the
Soche-hwan extract administered group. NF-kB p6b, iNOS and COX-2 increased in the gastro-inflammation elicited group, but
decreased significantly in the misoprostol and Soche-hAwan extract administered groups.

Conclusion : Soche-hwan extract had excellent effects on indomethacin-induced gastric mucosal lesions in mice.

Key words : Soche-hwan extract, indomethacin, Misoprostol, Gastric mucosal lesions
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$(GED), Indomethacin X122 $1%9¢ —":"L Ll
& misoprostol FoJ-(MAT) 2|2 Indomethacin
A2 AT SR TR 2 FAL
(SAT) o2 vrglew, 7 o 72 10mh2]4 wf
Akt

2) MEF9} Az F

Aol ARS8 whg-A0] HAA| E (macrophage)
ol RAW2647 M EE Korean Cell Line Bank
(KCLB: Korea)elM F3tdet. AEE 37T,
5% CO* incubatorel X 10% Fetal Bovine Serum
(FBS: Sigma, USA)7} &++% Dulbecco’s modified
Eagle’s medium (DMEM, USA)Z Ap&-3to] ulfjok
ol 29 AE s SAAE 100 unit/nl
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Table 1. The amount and composition of Sochehwan

extract
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A A4S F8E7] 918 indomethacin(Sigma,
USA)E 0.9% NaCle] 35 £l A7 =
75 mg/kes 3Y T GEZ MAY J2]3 SAZl
I3} FARsE

2) Misoprostol®] Fof

A™E &4 & MATel Misoprostol(Cytotec.
Searle Korea)E A=Al AMAZ v 40
ue/keFA 385 75 sdeh

3) 1AL FEA 9] A x2e} Fo

A zE IEAL 2 28 5574 500 nlell €372
AlZHEst AREE 3 sl 1 dHE rotary
evaporatorE o]&ated 50 mo® 739t - =3ty
o A REAl fHE B SAFO] 25 nl/kg FO
347t AF-5o stk & o witro A3 FE
A74eke MTT assayell 98 AA = MTT
assay= A1 96well plateo] RAW264.7 A E(5x10°
cells/well) & 1247t wiokst & FBSE #H7I81A]
-2 serum free medium (Sigma) 2.2 wW3sle 4
A gk 3713, 1, 5, 10, 20 me/nl BE
HRALFEES H7Fste] 2427 v oFstsiet. 18
2 3-(4,5-Dimethylthiazol-2-YL)-2,5-Diphenyl-2H
-tetrazolium bromide(MTT: Sigma) 2mg/mlE ¥ 1,
incubatorel Al 4A17F wieFst & dimethylsulfoxide
(DMSO: Sigma)® £a]A]7 59%5nme] IHAtel| A
microplate reader(Molecular devices, USA) E &%
=5 ZAsq NEZAEES AAEIA L iHlLE
25 20 mg/m7HA & M ZAEEY] W3} dojut
Z] kol 05, 1, 1.5 28T 2 me/mZE Hrlgow
AR 8

4) 8149 =34 23} (hemorrhagic erosion)
i 2AL

A= &4 F5 F dod 284 29 §
W A w5 =A3}17]9)8 otimus program 5.2(USA)
S o] 43 AN E A s AEd He ¢
T34 EEHE FA ¥ x4 wjER Fgs ¥
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2 v}t 3 vascular
F 23218 (neutral buffered
formalin : NBF) 22 AA#AF1AS AA 3k

=2
9 AR GER AARNS AZ] AL
o

Hes s #235] ¢s] d42HE hematoxylin
7 eosinell @A E F FsHadn] 7 (BX50. Olympus,
Japan) 2.2 I23}¢ic), ¥ Semi-thin A H A2}
L A" 94A AHE 1/2 Karnovsky S4el A
TAZ E 1% 050y £Hol] & wAsI. Uranyl
acetateo] 90% FoF FASH & EAAQ WhHo R
eponell Ewjateic}h. ultramicrotome(LKB, Nova)
©2 90m FA= A
A 5 FeranAy

6) $x= &4 W3t

(1) $lAatel o3 A

Al A I 2 ol Aqt
25 A8 AEH 2] gl
9l o 27 =l (heat shock protein, HSP)<] &}
vhel HSP709] #xwists asisict ¢4 A9
< proteinase K(20 wg/m)ell 53 =<} proteolysis
#}4& A & blocking serumel 10% normal
goat serumel M 1A17F ¢t wheAI S JE3 1
2} 84| ¢l rabbit anti mouse HSP70(1:100, Santa
Cruz Biotec)ell 4 C humidified chamberell A 72|17}
o WAIZY 28 o8- 231 3HA14l biotinylated
goat anti-rabbit IgG(1:100, DAKOQ, USA)el] Al
o| A 2447} link 3t 3, 78 =2 ABC kit(avidin
biotin complex: Vector Lab, USA.)el 1A7H5st
A-Eol| A M- Ze}. 0.05% 3.3-diaminobe-nzidine
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Indomethacin@ 2 kel MF <

(DAB: Sigma)3} 0.01% HCle] &= 0.06M tris
-HCl €584 (pH 7.4)91A A17] &, hematoxylin
o7 x5l

(2) AYERAzES W3} 2

Ay A 2] WA S &
s A Ax2SA WH3E 24198 BrdU
£ o 43 WAz sy dAS AAEH. &
A AFFEAA $ AE37] SAIA, XA, |
A7HAe] AE]Al 4ol 591 5-bromo-2 -deoxyuridine
(BrdU, Sigma) 50 mg/kes E7FFAFsIGIH Lo
A A&HHE 4 T 37 T2 2N HClEHell A 2+
7+ 2084 kA7 DNA-denaturations €27t
0.IM borate $HF54 A2 FHAZ F 6|5
A Hoanke-S AAst7] 98 0.01%2 proteinase
K(DAKO)7} £3% normal goat serumell 147t
ot dbAIZEL O™ 9% 13 A9l mouse
anti-mouse BrdU(1:20, Amersham, UK)el 4 C
incubation chambertlell A 7247 WF-S-A|F 31 o] 3
FALE Hell 7|& ddzA sty G F
%ﬂﬁ@

'r] det B A Ao w3 tF
FAARAH ] W 3}

94"&"1] ot A7t WA s FAA
HAE sk ZHARMEY HItE 2ALE)
814 periodic acid-schiff reaction (PAS) stains
/“/\]6}@““%] A periodic acidel| A 5E7F ¥H-&A]
7] & Schiff reagentoll Al 1555t 11"/]5}93{‘4
3 oh% sulfurous rinsecllAl ZF 284 33] A Z st
% Hematoxylinoll A 185t gz %‘*ﬂﬁ}"ﬂ‘;}

(2) AAER A2 FA A 9] H3}
AAER A 2 ZA A o 3t PRS- Ho
Peanut Agglutinin(PNA: Sigma, USA)9 =4
AEW £x WstE A7) 94 lecting o
w2238 JAaE AXEd $A =
A& Aol 1% bovine serum albumin(BSA:
Sigma, USA)ell 1A]7H%<t blocking3t =+ 1:100
© 2 3]X3 biotinylated anti-PNA(Sigma, USA)
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o] 4T incubation chamberjell A 24A] 7+5-<t wh-&
A A o] F AL 9o 7]edt WH 2] 38k

A SLstsid.

Table 2. Sugar specifities of peanet agglutinin
Lectin Optium ditution

PNA 10 wg/nl

Sugar specificity
galactosyl-B-1,3-N-acetyl
galactosamine

Al COX-1 % #3}

Xé ‘%Li-rr—o“ﬂ oA A A 2] H37|A e
FoI3l= cyclooxygenase(COX)-18] HEH3IE I
Z5}7] 913t rabbit anti-mouse COX-1(1:250, Chyman,
USA )= o]_&fs} uqoﬂle_—?;].z‘ﬂ—ﬁ oﬂ/\n% }Q/‘]ﬁ}ﬁ‘ﬂr.

8) ojAuhy el w3 HH

(2) In vitro A¥E 53 AFEL
A W3 2Ab

it &80 9Z& 40l induce Nitric oxide
synthase(iNOS) ¢} cyclooxygenase(COX)-2¢] mRNA
Wl nAE ke 2ARE] f8 JAAEE
2493k (Reverse  Transcriptase-Polymerase
Chain Reaction, RT-PCR)& AAl3ldch. RAW
264.7 cell - 5x10° cells/well 6 welloll plating3}
12417t &9 lipopolysaccharide(LPS: Final 1 wug/ml)
£ 2417t HEste] mRNA 23S f=3kqdh i
I FEE 05 1,15 787 2 ng/nS FEHE
A7ksle] 24X gk ekt o 4713k RNA
< trizol reagent(Sigma)E AHS-3te] FE3 o
Qubit Quantitation System Starter kit(Invitrogen,
USAZ +=x¢ 555 A3 RT-PCR kit
(Premega, USA) & 01%5}"4 cDNAE AT £,
iNOS$} COX-2 primerE PCR machine®2 #Hhg-
AlZHSH(Table 3). PCR AFZ-2 1-2% agarose gel
Aol Al A 719d% ted relative intensity® =&}
ot 3| RT-PCRE A#AAE F718l7] 913}
internal standard¢l beta-actin®] F&& FAlol A
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Table 3. The primer of INOS, COX-2 and B-actin mRNA

Primer f’rimer sequences f’roduct(bp) No. of cycles
sense  H-TCTCCAACCTCTCCTACTAC-3

COXZ tisense  5-GCACGTAGTCTTCGATCACT-3 624 30

sense  H-AGACTGGATTTGGCTGGTCCCTCC-3

antisense 5-AGAACTGAGGGTACATGCTGGAGCC-3

antisense 5-GGAGAAGATCTGGCACCACACC-3

Bractin = e 5-CCTGOTTGCTGATCCACATCTGCTGG-S 840 3

iNOS 927 30

Abbreviation.
iNOS. inducible nitric oxide synthase;
COX-2, cyclooxygenase-2

(2) In vivo A8+ 53 NF«xB S 4% AoH(Fig. 1). SATA Z8A 23y} deojd o
B4 ) w3 2Ab AL AA ) 11.2% g5t

A5 aAAES 23 AARIA nuclear
factor (NF)-kBe} f5&4 iNOSet COX-29]
315 241871 818l mouse anti-nuclear factor
(NF)-xB p65(1:100, Santa Cruz Biotec). mouse
anti-INOS(1:100, Santa Cruz Biotec) 8|2
mouse anti-COX-2(1:100, Santa Cruz Biotec) &
o] &3t WA xA 3t GAS AAsHH.
) RN T SAAE

=34 23, mRNA 239 relative intensity,
zA)3)s}, WA zA)se}t A3te] 2315 918 Optimas
5.2(Optima, USA)E ©]-8-3F %3424 (image analysis) , o _

The hemorrhagic erosion in mice treated with

) 3 1% L
= At & Adde] Ao SPSS 80e 5T Misoprostol and Sochehwan noticeably decreased

ANOVA test® Fo)AS AZ=stg than GE group and this decrease had probability.
A, external morphology. B. image analysis of
hemorrhagic erosion: Abbreviation.
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Fig. 1. The inhibition of hemorrhagic erosion.

I, BEEHER GE. gastropathy elicited group:
MA. misoprotol treated mice after gastropathy
o _ elicitation;
1. fl&e &4l chet Xz =3t SA. Sochehwan treated mice after gastropathy

23} d7 &3} elicitation:
arrow, hemorrhagic erosion:
* P < 0.05 compared with GE:

73t 2894 Azt FAFHAEC, AA "W #, P < 0.05 compared with MA

25% sk 51106+289/200,000 pixel= 24 g}

o}, olo] Ws) MAZ-S GEZol W) 402% 74 2) SR 24 & 43 13

& 30554+476/200,000 pixelZ, SAT-E MAZe] ] GEZ9 @A E A4s 2384 23}
s 26.1% 723 22572+425/200000 pixel =745 (hemorrhagic erosion) 2. 13t A&} gu] | £2] vl
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(Table 4, Fig. 2).
4) A HuzEg W3 #&
A A A A ERGZe M EY BrdU

< om, F3 FIA P 9|2 E(gastric pit)
o] A& (mucosal neck) FH ek $1&q &4
2 3 BrdU ofAdubAl 29 B2} 2hasile
g, A& vlsl GEZAM 9%5.7% FrAsleich
| MAZ# SAZel A& GEZell w3 BrdU
FAubSol F7E oz JEFHIEHY, MAT
& GEZl ®lsl 279.9%, SATS MAZol H]&
328.1% Z7VstdoH(Table 4, Fig. 2).
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Table 4. The image analysis of gastropathy evoked
stress and cell proliferation changes

Group

Objective noR  GE MA  SA

6367 50770 34863 25567
HSPTO 136 o355  +03L1%  +082%
oo B0 103 4190 1797

+102.6 +]1.2 ]11.1*% 7727

(image analysis for 200,000 particles / range of intensity
: 80-120)

Abbreviation.

HSP70, heat shock protein 70:

BrdU, 5-bromo-2"-deoxyuridine:

NOR. No-treated mice:

GE. gastropathy elicited group:

MA. misoprotol treated mice after gastropathy elicitation:
SA. Sochehwan treated mice after gastropathy elicitation:
* P < 0.05 compared with GE:

#, P € 0.05 compared with MA.

ap

" mn

ap

. mn

i o _ : R i o @
i : l . 1, ':. ‘mn

A B C
Fig. 2. The inhibition of hemorrhagic erosion.

A. The hemorrhagic erosion(arrow) in mice treated
with Sochehwan noticeably decreased than MA
group(H&E, x200: lower square, semi-thin section
of mucose secreting cell, x2000).

B. The Stress in mice treated with Sochehwan
noticeably decreased than MA group(CD28(arrow)
immunohistochemistry, x400).

C. The cell proliferation in mice treated with
Sochehwan noticeably increased than MA group
(BrdU (arrow) immunohistochemistry, x400).
Abbreviation.

ap, apical surface of mucosa:

mn, mucosal neck:



A4 FHe] A Ao Ae
ol EHAAM E9} ZAHYA
F7} ALl wls) 92.1% Fast e, olel ub
‘GH MAZ3Z SATlA e GEell wls] PAS k4

2 0] 7‘7}51 ofAyo 7 FAF MAﬁi GE

Aol
7¥atdel. SATAME SAANE —E.—H]%}% PAS
quuyo xztt]z-loﬂxﬂi,,] *Er ]. pal=13 151-_%_ x
(apical surface)o| X $1 25 (gastric pit)7HA] A
] 7;123 FEEH A Table 5. Fig. 3).
2) Adfu 2] A 5A £ 3|5

FHANA W FA) F3HA o} A 2AH H(apical
surface) oA 7}t FAE Hol= PNA £Z+ GE
oA 65.4% 7FAs olel ksl MAZZ SA
= GEZl Bls]l PNA ofAdubso] Z7be F4
o2 JepdEd, MAZE GEZol vls) 33.3%.
SATE MAZel w8 108% =718 Aoz #2
ﬂ‘”\;} (Table 5, Fig. 3).

3) A=Y COX-1 £% 3%
Ao A yfEW COX-1 ks Al
oA 7+t ‘/PF/}"“"I] SN EE TR
FA= . o= 3 COX-1
Lla GE%OHH 554% Askde ool wh
MAZ3} SA¥ GEll wls] COX-1 okAdnut
| =71= OJ’:}_‘ZE yehged, MAZS GE+
5 1 MA<l w8 36.1% <7}
o2 #AE g Table 5, Fig. 3).
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Table 5. The image analysis of gastropathy evoked
mucosal barrier damages

Group

Objective yor  GE~ MA  SA
bug B33 620 D67 0500
847 1304 £500%  +GR1°
onn 680 105793 26807 213460
L3870 41654 £2035% 1169
coxg D93 @60 103 15003

£50.2 +31.4 159.0%  +25.7%
(image analysis for 200,000 particles / range of intensity
: 80-120)

Abbreviation.

PAS. periodic acid-schiff reaction stain:

PNA. Peanut Agglutinin:

COX-1. cyclooxygenase-1:

- ,.aq .

am -

A"‘\— i

MA .
ap ap

=L SN ;

SA

C

Fig. 3. The repair of mucosal barrier damages.

A. The PAS positive reaction(arrow) in mice
treated with Sochehwan noticeably repaired than
MA group(PAS, x400).

B. The distribution of golgi complex(arrow) in
mice treated with Sochehwan noticeably increased
than MA group(PNA immunohistochemistry,
x400).

C. The COX-1 positive cell(arrow) in mice treated
with Sochehwan noticeably increased than MA
group(COX-1 immunohistochemstry, x400).
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Indomethacin@ 2 S+l MF[o| Xt &Abof CHSH Ewhel g1t
mRNA w82 Zrlsigd=d, i 328 A8

= o] ZAHYH &, LPS A=Al LEE=
INOS mRNA &gl wls) ik 25 A
Al 0.5 mg/mlell A 9.6%, 1 mg/mlellA 11.7%, 1.5 mg/ml
ANA 14.7%, 2 mg/molM 17.7%7} Ztasisie). &
H COX-2 mRNA W& x Fd3 A5 Hyled
0.5 mg/moll X 6%, 1 mg/mellA 9.4%, 1.5 mg/mlol
A 13.3%, 2 mg/mlol| A 13.9%7}F 743tk Fig. 4).
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Fig. 4. /n vitro test for Anti-inflammation effects
of Sochehwan.

1. Inhibition of iNOS and COX-2 mRNA expression.
The RAW 264.7 cells were treated with lipopoly
saccharide(LPS) for 1 hour prior to the addition
of indicated concentrations(0.5-2 me/ml) of Sochehwan,
and the cells were further incubated for 24 hours.
The LPS-induced iNOS and COX-2 mRNA
expression were dose-dependantly decreased in
Sochehwan treated RAW 264.7 cell. 2. Relative
intensity for iNOS(H) and COX-2(H) mRNA
expression.
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8 NF-xB p6d FAdubsol 7tad FAez #%
HAEd, MAZS GEZel Bls| 525%, SAT<
MAZel wls] 581% #4s 7oz eyt
(Table6 Fig. 5).
3) A= INOS #u] A
AEEA9 INOS HubeA T A arf39
Z|A el Exstgom M EA-edA TFeE FA

™
°1° 2 g
f“\" L

F2= A A 4 &4
—i % INOS ¥AubsA 2] 27} F7letaed.
GEZllM Aol vl 1586.9% Z7kstalet. ol
of ukal MAT3 SATlM+= GEZ¢l w3 iNOS
ook/\-lu]-_o_o] 7+ AaE °V‘c}°i A2E 9=, MAZ
2= GEZoll Blal 72.4%, SAT-S MAZl w8 43.4%
7\—}’\6P o2 H2F I (Table 6, Fig. 5).
4) A COX-2 #4] oAl
HFEA9 COX-2 A EE 714% F
zo

Hol&= 7o

Rl

T

w o] A A 2o —ria}fﬁi M EAANA 7
T PPRSE Bl Aoz ABIGS A
&4 8 % C0X2 ° xg b B30t
A, GEZellM A4l vlal 13149% %7}

gk ool Wkl MAZ# SAFAIAME GELel
vls] COX-2 oAdubgo] ZHAd ofAtoz JJan}ﬂ
A, MATS GEZoll vl 69.0%, SA¥-<> MA
ol vl& 380% AT Ao= ‘/PEP)":HTable
6, Fig. 5).

Table 6. The image analysis of gastropathy evoked
inflammation

Group

Objective wop  Gm  MA  SA

NF-«xB 2270 3839.0 18243 7643
p65 +13.1 #2765  £29.3*  +46.7F

iINOS 273.3 4610.3 1270.3 719.0
147 1161 £35.7%  +44.9%

200 29713 9200 5700
COXZ 78 ta65  =80*  =301°

(image analysis for 200,000 particles / range of intensity
: 80-120)

Abbreviation.

NF-kB p65. Nuclear Factor-xB p65:
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Fig. 5. The inhibition of inflammation.

A. The NF-xB p65 positive reaction(arrow) in
mice treated with Sochehwan noticeably decreased
than MA group(NF-«B p65 immunohistochemistry,
x200). B. The distribution of iNOS positive cell
(arrow) in mice treated with Sochehwan noticeably
decreased than MA group(iNOS immunohistochemistry,
x400). C. The distribution of COX-2 positive cell
(arrow) in mice treated with Sochehwan noticeably
decreased than MA group(COX-2 immunohistochemistry,

x400).
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