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Abstract ||

Effects of Mokdanpijihwang-tang on gastric mucosal
damage in mice

Lee Ji-young - Park Seong-sik

Department of Sasang Constitution Medicine, College of Crient Medicine, Dongguk University.

1. Back ground and purpose

An experimental study has done to examine the effect of defense and cure gastric mucasal damage of Mokdan-
pijthwang-tang.

2. Methods

Mice had intragastric injected with MJ extract before indomethacin treatment which induces hemorrhage infarct and
erosion artificially. Degree of lipid peroxidation, general morphology, change of mucous cell, the distribution of PNA,
ICAM and distribution of apoptotic cell were objected.

(Abbreviation) MJ : Mokdanpijthwang-tang, PNA : Peanut Agglutinin, ICAM : Intercellular Adhesion Molecule

3. Results

1) The degree of lipid peroxidation in INDO-group had increased conspicuously than control group. But the degree
of lipid peroxidation in MJ-group had decreased than INDO-group and these decline had probability.

2) After indomethacin treatment, hemorrhage infarct and erosion had increased in stomach body. But in MJ-group,
the configuration is normal, except the group intragastric injected with MJ extract at hour 24 before indomethacin
treatment.

3) Surface mucous cell and neck mucous had disappeared in INDO-group. But in MJ-group normal distribution
had shown like control group except the group intragastric injected with MJ extract at hour 24 before indomethacin

treatment.
4) PNA positive reaction had not shown in INDO-group. But medium PNA positive reaction had shown in MJ-
group.
5) ICAM positive reacted cell had shown in INDO-group. The decrease of ICAM positive cell were shown than
INDO-group.

6) A number of apoptotic cell was distributed in hemorrhagic erosion. A few number of apoptotic cell was distri-
buted in MJ-group except some surface mucous.

4. Conclusion
These results suggest that MJ has an effect on cure of gastric mucosal damage.

Key words : Mokdanpijthwang-tang, Gastric mucosal damage, Lipid peroxidation, Mucos cell, PNA, ICAM
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e, Fs”, EREmGEEHES'S, e
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FBH Gl e ol R&EN S H
787, M) BEEC] BAG B, FURARIEE Tt
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BEx g vlxie Bgd Y HE 50l A
Aoy, BARESS BHEEd B3 HEe o
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olo] EE- BWRRS T BEELIEE aRY
ft. —BHY FEERN HERML, BRRSUERY
ok, EAEEHS SMmEt, ICAM (intercellular
adhesion molecule) 53 7#Mt, Apoprotic KBRS
7he MRS SMmEME BES T8, BWAKNES
o] BHR $#HE @R Bistd B®%m$ 27 FEH
Ae RS AUV olol 3= nlolct.

. X ## ¥ FHik
1. REEY

o 48€ ICRKR A AAKBERBWAED
& BEHRFHFEERANA 2883 SEAD F i

E 3039 43S BRIt EASIAT EBEAEK
S A THH ¥IBEE, indomeathacinS {EH%F indo-
methacin [EFEBINDORD, BFHEWES mib® &%
B2t indomethacine FEHBMIEHE UFod, M)
B¥-S T}A] indomethacin &t Ril 24, 48 ¥ 72X 8
2 AsAAY BESY BMLIEH SREMLE =
ARsl7]l BN & BEol =2 7obely wigste
A3

2. Indomethacin®] Si&91 ;x4

=t BB uenS F537] 98 indome-
thacin(Sigma, USA)S ARS8ttt HHEKS 750mg9]
Indomethacing 0.9% NaClo] X¥¥ 0.2M NaOH -
80% Ethyl alcohol % 100meol = A=§ F
INDOE£=} MJB#ell 3.3mi/kglindomethacin 25mg/ky) B
o2 Q2% el KTEASIAL

3. BARHRS MHES SUEet xR

BT BFESHM) 1868 S5 500mel] H3 2
AIZE Bt RIS th AAStH 1 o Hg rotary
evaporatorS o] &3t 10008 FEEBAESIHCE MJBE
ol M] HittIRS S BXIEBEFK 24, 48 2 72
AIZF Hol| 3.3mi/kg B ORFRE(intragastric admi-
nistration) St Th MJo] g AR &Y AR o
-3 #dh

The amount and composition of Mokdanpijihwang-tang

REZ 53 [ d £ R Q@
LY Rehmanniae Radix Preparat 8
(TTE:3-1] Corni Fructus 8
BR% Poria 8

e 1) Alismatis Rhizoma 8
HETF Plantaginis Semem 4
xiE Notopterygii Rhizoma 4
_iE Angelicac Pubescentis Radix 4
T Schizonepetae Herba 4
724 Ledebouriellae Radix 4
BAK Moutan Cortex 4

2 & 56

4. BiEgA ARMLIER TR A%

BELEAEEipid peroxide) G B JIFES Ohkawa &
(19979 HEOue} AEsAen, KEEBLIE
€ Yehll& malondialdehyde(MDA)2] &0 2 el
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Aot B ¥k 0.2mlol] 0.1M photassium phosp-
hate buffer(pH 7.5) 0.6m, 8.1% sodium dodecy! sulfate
(Sigma company, USA) 0.2mf, 20% acetate buffer(pH
35) 1.5m¢ 228]3 0.8% 2-thiobarbituric acid(TBA ;
Sigma, USA)BIE 1508 7Hl 95TellA 143 F<t
RN AT °) REKS A7LE EolA YA
F 4ARE a9 TBA REHE n-butanol :
pyridine(15:1) AW 4nlE st BE&sIAY. of
BAHKE 3,000pmol| A 2083t BL5#EA chio-
barbituric acid reactive substrate(TBARS)S Lo 2
BTAIR & s32amolM EBEE ESHAG MDA
BEE MDAZ BHEFS T Adsdod
MDA S8S 3 139 nmole2 JEIYT}

5. BREIEAS 84

Indomethacin FEE £ 6AJ7to] AEHUL o
sodium pentobarbital BHK O E o}3HE X vascular
rinse$} 10% 4 29U L N(neutral buffered for-
malin : NBPO.Z2 AR BAF1nY-E& AA& B4
£S5 Biste vlhfundus), S 8Hcardiac part), EF
(body) 28] ‘G pyloric parr)®] 4B E o2 LR
3 HgolM 24X7H5t 10% NBFol BEEstATt
BEEE A AHEMA HEOE pacaffincl] Eojgl
¥ sum A9 ER®YAFLE AR A

6. BiRMA WAE B BE

1) —pel et B

M] HithHE e B K gastric mucosa) HEESREHE
g ZAE7] AE & B BARS —RiQ) Miks
t& BT BVFE sm FAS BEDAS
hematoxylin®} eosinol] Ffd F FHEBEEMEBX.
Olympus, Japan)©. 2 BRZESICh oleidt Hmtf F
oA mERMIES HAEMLE ZARL7] As
A Wright stain BRAIAM 108 Fot #fads
Wright staing W1T3METE =& $RETRANM R
B dARS] BiEol BREstE ERMMKmase cel)Q)
e A7) 9elA] aldehyde fuchsinol] 308-7F
B RS Weigerts iron hematoxylin®  methyl
orange solutionol] 2}z} 18¥, s& F9 HEFEEs=
Luna's methodS A A) 314t

2) BHiRo S 468t BE

BEo 2 BES M aucolysis) BHEEAS 3k
B W 5 W (mucus- secrecing cel)@] 537z} B
o Plxl= M) RIS HRE ZANH] A B
Bowdme HHMLs BRI BHRHS %
Mz PRKEEEeutra mucin) S SW3e EY
Z o M} X(surface mucous cel)o] BHLE FA}E7] 9
8] A periodic acidschiff reaction(PAS) stain-d A A3}
o 94 periodic acidol| A SEZ REEAIR) F Schiff
reagentol] A 158 T AHEAsIYt I8 L sul-
furous rinseol|A] 2} 2824 33] FHkES F Hematoxylin
oA 12 FU4 HEBREIAY R P KB
BHgoz BESAY FH MK EEG mu-
cin)E W SH A A E(neck mucous cel)?] 737
B2 2AS7] Y8l Alcian blue method(pH 2.5)&
AABY ). alcian blue solutiondl] 3083 HEF o
S nuclear fast red solutiondl] 52 ¢ ¥BIEF
¥ kBEHse 2 A

3) WMawR 2% Bt B

# A8 E(glycoconjugate)®] 314Q] Peanut Agglu-
tinin(PNA ; Sigma, USA)2] M] #hiiigoll o3t &KL
A 2 BES ZARE7] A3 lecing o] & REK
AR BEs AABIHT ¢4 E@ES R
A 1% bovine serum albumin(BSA; Sigma, USA)l| 20
E7F blocking & Th2 1:1002.2 i3 biotinylated
anti PNA(Sigma, USA)9)| 4C incubation chamber ol
A 24A)17F B9 REEAATE. 18 t}8 ABC kit(avidin
biotin complex; Vector Lab, USA.)ol| 1417} <t FR
oA KEEAIZ! F 0.0125% 3,3-diaminobenzidine (Sig-
ma, USA)Z} 0.01% Hydrogen peroxide7} B&d 0.05M
is-HC SR (EH? 404 BB A ¥, hemarox-
ylino 2 $iEpEale] LBEHHOR BESYT
Lectin [RHES] T (54, +HERD, ++(FHHE
o] YA 8| +++(7F3 F)) TOE BASUTH

Sugar specifities and inhibitory carbohydrate of peanut ag-
glutinin

. Optium . Inhibitory
Lectin dicution Sugar specificity sugar
PNA 10 ug/ml galaccosyl-B-1,3- glucose

N-acetylgalactosamine
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4) ICAM £H8is B

HEBA B Emigration)dl] BB = interce-
llular adhesion molecule(ICAM : CD54)9] m#MEE
Bzl 8 RBEBRLRN RES AABIYT
X Y158 0.05% pepsin©] BEE 0.0IN HA BE
(PH200 58 F| proceolysisBAE AL & 1
10022 ¥ normal goat serum(DAKO, Denmark)
ol 30% FU¢ REAIY ths 1110002 HgE 13
Hi#8<2] hamster anci-mouse CD54(cluster of differe-
ntiation 54: ICAM ; Serotec, USA)° 4T incubation
chamber Wil A} 24417t 5 REAZS 28] o
€ 1110022 BB 2aF QY biotinylated goat
anti-hamstrer IgG(DAKQ, Denmark)oll 4413+ $<F &
A1 ¥ ABCO| 3027 REEAZAC @FEHIQ 7
o2 DAB(0.0!125% 3,3-diaminobenzidine, sigma,
USA)E. Bf23}3 Hematoxylindl] thZ PpagE 3 ¥
BEygico 2 BRI

5) Apoptotic #i89 SHRL BE

HEA apoptoic MfRe] SMBLE ZAME7]
& in situ Apoptosis Detection kit(Apoptag. USA)S ©]
83ttt FBERE YIA 2 proteinase K(20pg/ml ;
DAKO, Denmark)ol] 15832t REEA A proteolysis T
ThS Equilibration bufferol] A 20x7t @At 1
# o}S serength TdT enzyme(36 uf TdT enzyme : 72
u0 reaction buffer)E ERFESIY 37°C2 humidified cha-
mberol| A 1A]ZF B9t RHEA| D ¥ serength stop/wash
bufferel A 108 AT eldtAet. Anti-digoxigenin-
peroxidaseol] 1A]ZF REEAIZ] ¥ 0.05% DAB [RFEs}
At} Methyl green© 2 HEBREF § FBEANEIC
2 g

7. HETREE
¥ HigolAM QoA #£R9 #Hts FFE 24
L Student t testol] o]&iA] EREEUCT

. X &R

1. ARMLEEE SR 24t
BEERN BFLEE S8 Alol& BY $RE
ol A= 2.85+0.19nmole/g tissueQl Aol k3] INDO

BfS 5.5710.18nmolefg tissueZ & F7HS Btk
MJBE2 24|l M= 4.3910.40nmole/g tissue, 484
ZHll M 3.9220.08nmole/g tissue, 18|31 724| Tt
A 3.6210.07nmole/g tissue2 LJERgECE MJEfollA
Uehd Fgj REEES B oE BR(bIEE
SRt INDOBA] vlsle FEHE Ac(p<0.05)
HAE BQrh(Table 1., Fig. 1).

Table 1. Effects of Mokdanpijihwang-tang Extract Admi-
nistration on Lipid Peroxidation in Mice suffered
from Indomethacin-induced Gastric Lesions.

GROUP LPO (MDA nmole/g Tissuc)
CON 285 * 0.19
INDO 5.57 * 0.18
T 24 439 * 0.40*
T 48 392 * 0.08*
T 72 3.62 t 0.07*

Abbreviation>

LPO : Lipid peroxidation

MDA : malondialdehyde

CON : Only saline injected group

INDO : Indomethacin injected group

T 24 : MJ cxcract pretreated mice at hour -24 before indomethacin
injection

T 48 : MJ extract pretreated mice at hour -48 before indomethacin
injection

T 72 : MJ extract pretreated mice at hour -72 before indomethacin
injection

Data cxpressed as Mean T Standard Deviation

* : P < 0.05 as compared with INDO.

1

CON INDO T4
GROUP

LPO (MDA nmole/g Tissue)
[ ] (=] o (] [

-

Fig. 1. Effects of Mokdanpijihwang-tang extract administr-.
ation on lipid peroxidation in mice suffered from
indomethacin induced gastric lesions. The degree
of lipid peroxidation in Mokdanpijihwang-tang group
conspicuously decreased than Indomethacin group
and these decline had probability. These Abbre-
viations are same as table 1.
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2. BiEE: MEEEML

1) —mel FaERqt

FEAHKE KTHEHS HBEHS EERN B
iR EE BESUckFig. 2). INDOBEE indome-
chacinol] o]3F B XGIE 1L - KMt $FF(hemorrhage
infarct) ¥} {Ffilierosion)®] HE-F(body)Tfr A EE
Al vehgh. 4 B N4 Z(surface mucous
celD9} = oBM| E(neck mucous cell)®] FEFS}F 29
& AHLL S(gastric pi)d] @Ko AEZ EHIE
(apical surface in gastric mucosa)ojA] BIE = HFig.
3). - H(larmina propria)P? FREE M EB(super-
ficial capillary network)ifikZ <13 FMmEke #m
(cogestion).e —IMHiK A YEltn, 2 FHde
Pt iF R MR (hutrophil) S ¥ 23 HMEReucocy-
tes)2] BiBinfltration)o] EBINE AUckEig. 4, 7, 8). &
A RETEY aFFgd BRY ERdbe 21
Sz} HEReto] vl&] ®mHAed, F2 REFIY
RE(dcgranulation type)E 3l UAUCKFig. 11). M)
TolM S F M) iR RE Rl whel B
BHRE7 d2A Jelgton, o] Bme
TE HEPESEEY] M5t Indomechacin BEE
2421t A MJTL FREIEEEE 7} INDORE S 2}
ol7b YEhFA] gttt ola@ MJFolA e FHEE
RS 48A1HEE XA 3] fBRIs] o] 7247t H
RN BRsc EFNQ BUIIKES BXER W
o] #RHAL 1y YRAGoMe EREL
Ko ol BAEATKEg. 9). T BEHEXER
dMe HAxA EERTEF(zymogen granule of
pepsinogen)S X 3= T HHchief cel)o} SRV}
INDOZf] vl F7isIUot. 18jn KR TRENA
EffRe e BAstgen £2 BEY ER
Mol Fiks Bk AEgranulation type)E FH3tL
AATHFig. 12).

2) AR SIERe 4/HEt

Indomethacinol] 2| B HSK S WA BB g
M) HhHIR S B ERHERR A PHNKRES 5
Wah= TV N A E(surface mucous cell)?} EEYEELIK
HE HWsHe SHAA Eneck mucous cel)S 242}
PAS B3} Alcian blue method(pH 2.5)2 BT ¥
BERPS

HEAYAME e S D, HEEAA PAS BB
HRES Hole BRAAAEE HEFSE A
HE @iE PHREC Mt Ae AL
B2 AckFig. 13). 23 INDORS B HEEEE
gl M BHYAA X PR A gston, of
H3 FUYANIRSMHIE L FEFAA Wns
Al JEPSTHFig. 14). MJB¥oll A= INDOE <= Ee
PAS HtEREE BAHPAAMZIE Yeh= EEFAHY
EFikaE7t BESAKFg. 15). 18 HEBE
e RHYAAEY 2AFHE MREANA +
xR EC] FA sMshe Ao YEigten, Jd¥-
Ao e BHYAAES EEE FEREHUAG
H Z2HYRHH X #LE BH, HEBHAM: §
HEQ = AffmEmaN #4032 MKl e
H SHAA LI} EFEROZ Hdle Re HAEY
4 AU TKFig. 16). 22 INDOBES] FHIRHAG
HoAME 2y X} BESX geton(Fig. 17),
ol B/IBFire ¢ BFFNA vsA el
MJB¥ol X = INDOBET = €] alcian blue BB =
HAME7} EFEHY BFIRER BESA2(Fg.
18), 3 BRE EER —& TARAMT Bt
[RHEol vebsich &3] F4o2 Rl MUK
(acidic mucin)0] ZHAEH A L] AFHUZNA Z
£ = ATKFig. 19).

3) EaEHo KPPt

Indomethacin®l] 2)3+ EHEA|M 2] PNA S
gbo vxe M) fhitike] BES ARG 9
A e EAYAME ] HARE, 45 o
AXo ME a2 FAXY AFEE HERE
oA PNA BHRIES B S thTable 2., Fig. 20, 21).
a2y INDOBfIME T2 HAXS EST M
MBI AT PRt RAEC] B AT MJBES HBEEY
I FUE omEEe 1Yo, 53 Xk A
FAZ MERENM FRE PNA BRERKEC] et
Y THTable 2., Fig. 23).
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Fig. 2. The normal morphology of gastric mucosa in mice subcutaneously injected with saline. Ms : surface mucous
cell, Mn : neck mocous cell, Pc : perietal cell, Cc : chief cell. H & E. x200

Fig. 3. The hemorrhagic erosion(occupied arrow head)' in gastric mucosa of mice subcutaneously injected with
indomethacin. The disappearance of surface and neck mucose cell were shown. H & E. x200

Fig. 4. The magnification of region of hemorrhagic reosion in Fig. 3.. The increase of lymphocytes(occupied arrow
head) and RBC cogestion(vacanted arrow head) was appeared. H & E. x400

Fig. 5. The disappearance of hemorrhagic erosion in gastric mucosa of mice intragastric injected with MJ extract
at hour 72 before indomethacin treatment. hemorrhagic erosion ; occupied arrow head, lymphocytes ;
vacanted arrow head. H & E. x200

Fig. 6. The normal morphology of gastric mucosa in mice subcutaneously injected with saline. Wright stain. x200

Fig. 7. The hemorrhagic erosion in gastric mucosa of mice subcutaneously injected with indomethacin. The
disappearance of surface and neck mucose cell(asterisk) were shown. lymphocytes ; occupied arrow head.
Wright stain. x200

Fig. 8. The magnification of region of hemorrhagic reosion in Fig. 7. damaged parietal cell : arrow, lymphocytes
; occupied arrow head, granulocyte ; vacanted arrow head. Wright stain. x400
Fig. 9. The disappearance of hemorrhagic erosion in gastric mucosa of mice intragastric injected with MJ extract

at hour 72 before indomethacin treatment. Wright stain x200
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. 10. The normal distribuiton of mast cell in submucosa in mice subcutaneously injected with saline. Luna's
Method. x400
11. The distribution of mast cell in mice subcutaneously injected with indomethacin. The increase of
degranulated type mast cell(vacanted arrow head) were shown. granulated type mast cell : occupied
arrow head. Luna's Method. x400
. 12. The distribution of mast cell in mice intragastric injected with MJ extract at hour 72 before indomethacin
treatment. granulated type mast cell : occupied arrow head. Luna’s Method. x400
. 13. The normal configuration of surface mucous cell(occupied arrow head) positive reacted by PAS stain. light
purple colored enzyomogen particle were deposited in apical cytoplasm of surface mucous cell. PAS
stain. x 400
. 14. The disappearance(vacanted arrow head) of configuration of PAS positive reacted surrface mucous cell
in mice subcutaneously injected with indomethacin. PAS stain. x 400
. 15. The maintain of configuration of PAS positive reacted surface mucous cell in  mice intragastric injected
with MJ extract at hour 72 before indomethacin treatment. PAS stain. x 400
. 16. The normal configuration of neck mucous celllarrow head) positive reacted by Alcian blue method.
sky-blue colored acidic mucin lining neck mucous cell were shown. Alcian blue method. x 200
. 17. The disappearance of configuration of Alcian blue positive reacted neck mucous cell in  mice
subcutaneously injected with indomethacin. Alcian blue method. x 200
. 18. The maintain of configuration of Alcian blue positive reacted neck mucous cell in mice intragastric injected
with MJ extract at hour 72 before indomethacin treatment. Alcian blue method. x 200
. 19. The magnification of Alcian blue positive reacted neek mucous cell. Alcian blue method. x 400
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Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

. The distribution of PNA in gastric mucosa of mice subcutaneously injected with saline. The PNA positive

reaction were shown in surface mucous cell(occupied arrow head), cytoplasm of perietal cell and
microvilliivacanted arrow head) of apical surface in chief cell. immunostain. x200

. The magnification of PNA positive reacted in chief cell. immunostain. x400
. The distribution of PNA in gastric mucosa of mice subcutaneously injected with indomethacin.
. The distribution of PNA in gastric mucosa of mice intragastric injected with MJ extract at hour 72 before

indomethacin treatment. The PNA positive reaction is as same as control group. immunostain. surface
mucous cell ; occupied arrow head, microvilli of apical surface in chief cell ; vacanted arrow head. x 200

. The distribution of ICAM(occupied arrow head) in submucosa(Sc) of mice subcutaneously injected with

saline. immunostain. x200

. The distribution of ICAM(occupied arrow head) in submucosa of mice subcutaneously injected with

indomethacin. The distribution of ICAM positive cell were increased. A ; arteriole, immunostain. x200

. The distribution of ICAM in submucosa of mice intragastric injected with MJ extract at hour 72 before indo-

methacin treatment. The decrease of ICAM positive cellloccupied arrow head) were shown than INDO gr-
oup(asterisk). immunostain. x200

27. The distribution of Apoptotic celloccupied arrow head) in in gastric mucosa of mice subcutaneously injected

28.

with saline. TUNEL Method. x200
The magnification of Apoptotic cellloccupied arrow head). TUNEL Method. x400

29. The distribution of apoptotic celllvacanted arrow head) in in gastric mucosa of mice subcutaneously injected

with indomethacin.  TUNEL Method. x200

30. The distribution of apoptotic cellloccupied arrow head) in gastric mucosa of mice intragastric injected with

MJ extract at hour 72 before indomethacin treatment. TUNEL Method. x200
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Table 2. The Effect of Mokdanpijihwang-tang Extract Ad-
ministration on Peanut Agglutinin Distribution in
Gastric Mucosa of Mice treated with Indome-

thacin
LECTIN POSITION ] GROUP
CON INDO T24 T48 T72
Peanut surface mucous cell ++ - -+ o+
Agglu-tinin ) mucous cell
pacietal cell + + + + 4+
chief cell ++ + ++

: negative effect
. weak effect
++ : moderate effect
+++ : strong effect

Lectin reaction intensicy> -

4) ICAM 9%H5ML

Indomethacin®l]l )&+ B IR TR A <]
ICAM 5f i@noll M) Hhibiol vixle &S =
A3zl 34 CDs4 HifeE ol 83 SmAM(LE
B gt g AAsH o BT D54 BHR
fEfie) H767F 33 AAUTkFig. 24). 224 INDO
BolNe CDs4 BHERMEMAE 54 izt 588t
A BEAASD. BT BREETY HEHA
B(muscularis mucosae)A}o]ol A CDs54  BEif% S HE ARG
7} St AATE HEEZRACdME  HMBEE
(arceriole) FEGEOIA BINE 9] CD54 Bt RFEM
g B8 & AAen, 73 BUHREES 2
TKFig. 25). o]l ukall My INDOBEH U= CD54
PR ERRY Sh7 B EAdoy 1 57 HE
BROe ot BE o2 BE S UrkFig. 26).

5) Apoptotic 2| 4HEML

Indomethacinol] 2}%+ B #5fiEol A Apoprotic #BAES]
S mel gt M) hittiel vXe B8E A}
8t7] ¥8iA TUNEL method& HAIHTE BifR8¥
oA Apoptotic #iffie —& EHYYAM TN BE
S AckFig. 27, 28). T2{u} INDOBI M= FHIRIE
KEGHAM B + Apoprotic A7 BEHAE
dl, BUHAAZAN BERS —F FHE7R
apoporosis7} Yol Ao 2 BWEHAUTKFig. 29). &
A MJEfe] REMRERANME HEBRETE= 3t
Bine HHSZ  apoprotic MMt HBYAIT
INDOBET= 1 47t HUckFig. 30). 53] &9

HAME 9ol apoprosis o] FESA] &t

N & &

FiPr RS TRESHHRT, o ZRY &Ho
2 PubE (LKW &¥F BRE EAT, X5 8BS
#ift, BIECR HEEOl e MBA TiEe
ER=e Rrol%

e HREE HABESR @5 BMRE o
i, %%, FfE HARE BE Fd R + 3
o R, ke VBA SREECE, FiE WE
#5, ARk, RIER, WG 5S BRY BRoR
g + Ao Hikoh

FBESO BAKE WP A& A, T, R
S wrBABolY BN, F HEE”
TAMe #rBtESoltnE &ststh B

HHE F'e ARERY BAIY YT, 0% T

S AR R, SR M, B EEEE RS,
S, #it, NEGA FAY & Aok FAh

B #tS JBA Eo2 HBiEERZ22M4
e stn®, pmetn FREMOPY] KAE B
A ARl BHE T (AL =, B
ksl Bigol ol wid BBol %Moz &
ke PIBAS fittel Bad Folztm stk
uetM IBA RESERA OFKRAE Ble 85t

2 FibiESol st ARSI 44Ed

BiBKE BEC MO B, BILRE, £
O B, BR, 528, ERER AR BER
4, A, 2HEER 59 ERS FHskedl, B8
BolNe Ef BRE LTH T of WH 5
o #Ez ¥grh

B BES THAG AF BE ¢ ARY #
4, E¥AL - ko) 18 BEHY, 2Ed 237}
o Eyel E-gHoZ BEIGY = KBRT
(BEE™, 4, gasrin )9} PR TFORBIE mucus
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INDOB$| A indomethacin P4t # AEEBEEE &
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WE BRTLEN MRS B T BEAIE
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I v HEE RAch ole M) mhiiEel BM
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WE MEStL, KK % HCO, wHlE g
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AR e B(cytoprotective effect)S 7FA]1 Qlo.H,
¥R e Bts 209

Prostaglandin®] B> 22 A7l mucin®} bicabonate
f5RE 1822 INDORfol A hemorrhagic erosiondl]
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4). BHiZe REIHE RIS e PHKES
SWste EAPAAMEY BEKKES HSWse
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cular; CAM)7} BBERSHAl Sledl, & BRIIME §
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HREMRS] FmRm #REAKAg25.). T8,
Bi6lE f8fEol w2 PNAY 4 HdNhg.22)%)
apoptotic ] S M@mrt WESATKE.29.).
a3y MBI E M) RhibE BT fREER ] 8
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kel RS 712 FREBHRED ERY &+ o
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