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Immunohistological Study on a Fibronectin-related Substance
in the Gastric Fundic Mucosa

— On an Ethanol-induced Gastric Ulcer Model of the Rat —

Jia—ao CHEN and Tsuyoshi YABANA
Department of Internal Medicine (Section 1) Sapporo Medical College
(Chief : Prof. A. Yachi)

ABSTRACT The pathogenetic role of fibronectin-related substance (FNRS), which was immuno-
histologically identified mainly in the lower portion of the gastric fundic mucosa, was studied using
an ethanol (EtOH)-induced gastric ulcer model of the rat.

Macroscopic and microscopic changes occurred in the gastric mucosa immediately (usually within
5 minutes) and developed time-dependently after the ingestion of 1009 EtOH. The FNRS in the
fundic mucosa decreased similarly and time-dependently and could be hardly detected 60 minutes after
the ingestion of 1002, EtOH. The ulcer index(UI) increased and inversely the FNRS score decreased
time-dependently, showing a mirror-image manner.

20% EtOH did not cause visible mucosal alterations, but the FNRS decreased with time. The
latter changes, however, were observed to a lesser degree than those in both 509% and 1009% EtOH
groups. These gastric mucosal lesions, which were adjudged from macroscopic and histological
changes, developed in a concentration-dependent manner for EtOH. The changes in Ul and FNRS
score appeared to show a mirror image.

Pretreatment with either cimetidine (30 and 50 mg/kg, i.v.), 11(R), 16, 16-trimethyl prosta-
glandin E, dmPGE;; 10 and 50 xg/kg, p.0.) or sulfhydryl cysteamine (50 and 200 mg/kg, s.c.i.)
significantly prevented macroscopic and microscopic changes in the gastric mucosa which were in-
duced 60 minutes after the ingestion of 509 EtOH. These drugs significantly decreased the UI but
inereased the FNRS score, dose-dependently.

These results indicate that the FNRS located in the lower portion of the fundic mucosa, in which
acid and pepsin are actively secreted, plays a protective role in the pathogenesis of the EtOH-induced
gastric ulcer of the rat. It is also suggested that the FNRS may be mediated by H, receptor and/or
endogenous PG. (Received September 13, 1989 and accepted September 19, 1989)
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BreamdTsitkofiiatty « 7exz5 v (FN) &
RN, RERERERFEICHRESE R F F & FN-
Cw7 77 AV rBFIET AU BEREZBHLCL, Th
% FN B#E (FNRS) :FRL %Y.

AR CRIREEREAEEN X EBEh W55y
bezx /s —A(EtODEEEFATHVT, 2O FNRS
DEE & BHEOHEMN HBFEHE LR EEL,
BRI ER 1z k15 FNRS DR7EE 5 & MLk
EOFERE & OBIE M IO TR L.

2 MERELUHE

2.1 % &

KoK BHRICE 2 24 WA X7 Wistar Rl
5y b (FE250~280g) #XHELL, 5~TIHE 15
ELTEREFRNEBE X OEREL L.

2.2 B EtOH %5 & SEr5Ry

== FARBETCE = -8 GHE 2 mm) FEF
CERCHAL, SBAEEK (BRI THELA
fEyEE (20, 50 3 X 00100%, vol/vol) m EtOH % 1
miFEA L. 100%EtOH B A# 5E£5cix, EtOH
BER#EL 5, 10, 30 BIU60 B FRFh=—F L
BT CHRERER L, BHEORRRIZELABEL ..
¥, BHERT 5 EtOH BEOHELHETSH
<, EtOH 20%, 50%3 X O 100%% 8 RS- L
60 SRCEIBICER L. ok, WEBEE, RK
1m! #FFCE RS L.

2-3 [PUERHY - HBISHERE

KEERHI, BREECHCE « T EBREE
L, KERCIYB LASGERKCELERERLT ¥
fE, Wi, ObAREOHEEIOEFEEL ZOBREY
BELL. BR - HEROLADEREZAETL, 0B
M (mm) #EHL, BEEE UD &L ®iL, =
RPN 10%m0< ) VT 24 BREEEL, v¥Fas—-
2Z 74 v EAGTA~5 ym EOEFYR A1FREL, ~
< btFvyv-=2v (H-E) X periodic acid
Schiff-alcian blue (PAS-ab, pH 2.5) | AITS
L, YR o—#% REEBEMEECE L.

AL EE

2:4 RSEBSFHEE

RIEO BB RS 7T T 4 vt v
Rty F—EEEGHE (ABC BY ZHV28, ¥
WTBELUTDEEYTHAD.

B U~5pm) B E THRESA A F 58—
EHERERC BT, 3% a8 AkEmA % -1 (1
98 KhTHE 0 SRIRG S8, v VEERER
(PBS, pH7.4)T 3|, 15 4MEEH Lz, ko
SRR E 3% BT, PBS €40 @Rl
LEEe vy HEARE T LY 2 T58, ZER 2045
MG &8s, PBS 3@, 15 oE¥E L. —K%
Hifk & LT PBS T 200 IR LcEY 7 e —-F %
®Hi e b« FN #ifk (DAKO, Denmark) &={E T 30
SREREE® . R PBS T3ME, 15 5MEEEE,
THHAE LT T vibe v CHER GG PG
(Vector #t, USA) L BE T30 oHEGE®. LD
#“PBST3[E, 154 HHEE L, ABCE3E (Vecta-
stain ABC # v 1, USA) & SR T 30 FERIG & ¢,
wwT, TrisiB W H7.) THEML 13-3
diaminobenzidine tetrahydrochloride &% (5 L4k
¥, BHROKRI ) 12 pHREeIeE, Bolkl
EtOH RFCchiAk L, Fve—1THEBLIE, #igE
AFlex 74+ &, BRE) THALTC, BEEEN
kL.

2.5 FNRS aHHRI71{L

RALE R X O EOH § N GHI RIS T HRIHIE
DEFEABEY R o FNRS BE#MEED 57 b Ot D
RmigpEd, Tablel B X U Fig lIRL X 31z,
I~0 D5 BB ELT A2 7LL, KFR T
FNRS R 27 L CEHEDO B R4
2:6 EIABELIFSE

50%EtOH B M#Y5ic X 5 BB BERAY A5
AL O B AR ERFEIE P FNRS oA 3% 2, 3
DEFIOFINEBEOHEABE L. x4 IV H, TH
BEFEO  AFov (Cim: AT R2 514V FR,
KD 1210, 30 X 050 mg/kg (.v.) %, Tr A&
77 v5a4vE, (PGE) #FEE o0 11(R), 16, 16-

Table 1 Criteria of the fibronectin-related substance (FNRS) scores grading by the immunohis-
tological staining intensity of the gastric fundic mucosa.

Score 4 3 2 1 7 0
Staining strongest strong mild weak .
. . negative
intensity positivity positivity positivity positivity (-
(H#) Ci)) ) -+
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Fig. 1 Criteria of the fibronectin-related substance (FNRS) score grading the immunohistological stain-
ing of the rat gastric fundic mucosa by polyclonal rabbit anti-human fibronectin antibody (ABC

method, *280)

trimethyl PGE, (¢tmPGE, : H&A R v > 2, KO X
10 35 X 0850 ug/kg (p.o.) %, SHEHF| D> AT 7 3
v (Cys : Sigma, USA) %50 % X 0*200 mg/kg (s.
c.i) % 50%EtOH & A5 15 Sancf s Lic. AR
DOWFRIC BT AR BEICIIERKE 1ml, ThZhkE
0, HARNE LR TS Lk £, Cim (50 mg/kg,
i.v.), tmPGE,(50 ug/kg, p.o.)3 X 0 Cys(200 mg/
kg, s.c.i) Bh#rh 60 5% 0 B KK A FNRS
X BB oL TLBE L.
2.7 HETFHIRE

Ul 38X O'FNRS 2 2 70EEEREL, RGO
BED t#E, Welch OBER X O Fisher DEEHER
HEHB LT

3 B 1®

3.1 #Ek (100%) EtOH BRR5EIC & HiFRHIZ L
3-1-1 PUERHIZEAL

100%EtOH B M55 SO s L v &fhe, BF
BRIt » TERLFE &R - TROEL W
W O S AR & h, *OBERE IREMRIFE
s L (Fig. 2).

3:1-2 FEMEFRIFRR

Z B SIS R B OV ATBRR O HBIRIES\ FRAL A A Mk
A EEET5 L, 100%EtOH B #4555t X bk
A B o RERAEL L, & R0 « Bk,
A BRSNS, B BROROLRUEODL ALK
DI L, BRRISE > THESR L e, 7, 100%
EtOH B #5 5 55 0¥ T 3sd  FERE L
OB xFTH T (Fig.3a~d).

3:1-3 REHEBFHRR

£ EOBRHYI A OREERERT R %, Fig.3e~f I
RLTe. BARK1Iml BAKS LicaBiFTly, A2
m—F AREHE b FN Hik3, BHERHEOERHE
o ERER oMK L &b HE < RIS L. 100%

Control 5 min

60 min

30 min

Fig. 2 Macroscopic findings of the gastric mucosa 5, 30 and 60 minutes after the ingestion of 100%
ethanol (1 m/) in the rats. One m/ of saline was ingested in the control group.



382 BR S e RAE R

e
Control 5 min 30 min 60 min
Gsaline) after Ingestion of 100% Ethanol
Fig. 3 Histological and immunohistological

findings of the gastric fundic mucosa
shown in Fig. 2. a-d | H-E stain
(X170) and e-h : fibronectin-related
substance (FNRS) (ABC method, X
170).

EtOH B #5455 9#% X b FNRS S EEA L, 60
SETIHEBEALRWE AL aofe.

3:1:4 Ul $ & U FNRS X a7 O#EEFHIZEA(L

AR DR A HEE Lokt IR, 100%EtOH # 5 5,
10, 30 3 X V60 5o UL, ThZh¥H0, 85+
6.4(SE), 92+7.9, 132+10.7 3 X 1 134+13.1(mm)
L ESRIEBICHE > TSN LA, 72 EtOH #5-5 43 LA
BoOBEBHERE, MREFCHEKL TERCE» >
(FBEETERF R p<0.0D). —F, &SR T5
FNRS 2 2713, FhFh¥#3.84£0.2, 1.4%0.4,
1.340.4, 1.24£0.4 3 X 0°0.9%0.3 &, Ul DfEFEHY
BIEEGYETAINDIELEBEBETLE (Xh
Fh p<0.01) (Fig.4).
3.2 20%EtOH BRI%5(C & ERFHIZEL

20%EtOH B Ay 5B 12T, 10, 30 3L V60
SO BEER Rz oW TR Ly, WIFhokss
R WThH, HBENCREORE L BIIRET S
BET, ERHRE(LIERDOhIh -1, —7, FNRS
22713, 20%EtOH #4510 4 THAMER 27D,
RefRaBIc > TE LI Lichy, BPHTHRE L
100%EtOH & A 5-Bic e L ¢, ZoEABET
» -1 (Fig.5).

FLIREREE
2001 3 4
,é \‘“ Ulcer index 9
E \ 33
5 \ o
Eo] 0
£ 100 g
21_) FNRS score w
L dan
2 1 —-«—IM ______________ o
mean+SE
n=5—-6 i
0 5 10 30 60 min
Time after Ingestion of 100% Ethanol
Fig. 4 Changes in the ulcer index and

Control

Fig. 5

fibronectin-related substance (FNRS)
score of the gastric mucosa 5, 10, 30
and 60 minutes after the ingestion of
100% ethanol (1 m/). Mean =SE is
shown in each group. Difference is
significant from the control group (**
p<0.01).

10 30 60min
Histological and immunohistological
findings of the gastric fundic mucosa
10, 30 and 60 minutes after the inges-
tion of 20% ethanol (Im/). a-d:
PAS- alcian blue stain (X160) and
e-h : fibronectin-related substance
(FNRS) (ABC method, x160).
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Control 20% EtOH

50% EtOH 1003 EtOH

Fig. 6 Macroscopic findings of the gastric mucosa 60 minutes after the ingestion of 20, 50 and 100%
ethanol (1 m/). One m/ of saline was ingested in the control group.

20%EtOH B #4510, 30 3 X 0860 5% D B A
HilE FNRS = 2 713, ZhFh¥#52.4+0.5, 2.3+
0.4BX0°1.940.5 &, RAER (3.840.2) Ttk
LTEEDEFALbRE: (FhFh p<0.05).

3:3 RIEBEEN EtOH BRIZ5IC L 28
(REKFM)

3:3:1 HERMIZEIL

20%EtOH B M# 5 60 4t o B iz 1, AR
g AERGH S hieh -1y 50 38X 0°100%
EtOH 58 T, £fciBRE bR, Lid
EtOH BEIKIFT 503D Z &  ftk Atk ol fn g o
b AAHESE L1 (Fig. 6).

503EtOH 1003EtOH

L
4
i

Control 20%EtOH

{saline)

Fig. 7 Histological and immunohistological
findings of the gastric fundic mucosa
shown in Fig. 6. a-d | H-E stain
(X160) and e-h : fibronectin-related
substance (ABC method, X160).

3:3-2 #EEEFRY - REHBFNATR

EtOH BE A L T#HiE bR Bz L 850« it
%, MEEEBOFES X OEE G IEOBEN R H
Shic(Fig. 7Ta~d). EBFCHECEL2rHE Y R
Wi e 20%EtOH # 58 T4, B AL o
FNRS oA & Z0REBEDE T AH LN, Zh
b OE LI EtOH BE KT 50D X 5 IiEsi L,
100%EtOH # 58Tz s AL RWH I e e o te
(Fig. 7e~h).

3:3-3 UI LU FNRS 2070 EtOH ;BRI

20, 50 FXO100%EtOH B x50 UL, *h
ZH¥EH0, 81+7.4 5L 116+13.1(mm) &, 50%
UEoBETHOAREMARSh: (Fig.8). Fi
50 35 X ' 100%EtOH # 5- B OB HER 1, xR
CHE L TERILE - (FhFh p<0.0D).

—7, FNRS 2 2 7 3RARIC/R LIt X 51T, Fh¥F

200} rL RO Ulcer index 4
- : FNRS score
£ 3 o
= )
3 )
2100 . 2 0
- x
[ - z
o s [
i ﬂ ‘gl |
0 0
Control 20% 50% 100% EtOH
(Saline) mean+ SE

(n=6~17)

Fig. 8 Ulcer index and fibronectin-related
substance (FNRS) score of the gas-
tric mucosa 60 minutes after the in-
gestion of 20, 50 and 100% ethanol
(EtOH). One m/ of saline was in-
gested in the control group. Mean+
SE is shown in each group.
Differences are significant from the
control group (*p<0.05 and **p<
0.0D).
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HFEH1.9£0.5, 1.240.4 %X 0°0.9+0.3 &, &R
KEEARHES LANBRE (3.840.2) kLT, §
EEREHICEERBL 2R D B (20, 50 8 X O
100%EtOH # T, 1% p<0.05, p<0.01 LI
p<0.0D).
3:4 EtOH BRIXEIZL 2 BHERLIcT2&EE
BIRTEB N
3:4-1 Cim BILEBENEE
3+4-1-1 PYARMY - FEMEEEHY - RIGHEBIFERIATR

50%EtOH & W5z X % B MK o WRMELI,
Cim # 5Bk FE L TR E i, 50 mg/kg #51C
X o TH5EEBhIET 5% TIIEE b ed - 7 (Fig. 9).
PR EIRZE N B B T > PAS-ab R EAG %Y
Fig. 10 io/R L7, AAKEZHGTHILAE Lioa B i C
i, FEIEZE O PAS BHERRIZEA L, #HE KM
FaB OB Bi% 0 \EE & 7y, HEEERBORE, %
FEM IR AR LN, BB B ROBEHELE LI
7z (Fig. 10 a).

Cim 10 mg/kg ORILERF TH, Fig.10bD &<,
HiliZ @ o PAS KR 0 FE W Isid, #E B
faoZet: « i AL bh, T4 elHzRERD bR
Tedrote. 30 B X 0V50 mg/kg FILBRE T, hb
DEELIHEL MBS e (Fig. 10c 8L O D).

FNRS i}, XMBECILIEELICEE LR, Cim
10 mg/kg RIALERH TIXREERAF L, 30 3k L0150 mg/
kg FIALEH TRABCKET 500 2 & RERICS
AL Tt

7e¥, Cim(50 mg/kg, i v.)HMEEHIZRT5HE
I D HRAY « FFRSERY « BRI R, R
BRECEELTHLAREZIRWE I hith - k.

FLERES 5

3:4:1:2 UI 8LV FNRS RaA7Hh b H1-FE
Cim BB DEE%, Ul X OFNRS 2270k
TR%E, 30 3 X050 mg/kg BIALERETRV-FhD
KRR i U C EtOH B N5 o &0 F B sl
Shi(FnFh p<0.05 B X Wp<0.01)(Table 2).
3:4:2 tmPGE, £ U Cys BILBNFE
3+4-2-1 PYARAY - FEMEEERY - RIEHERIFRIATR
tmPGE, RiALER T3, HECKEFEL CHER - H
B HEI X (Fig. 11), PAS BBMME OB
LEI S B IE X iz, FNRS & @RI 2 DA 3]
# X, tmPGE, 50 mg BIALE R T RALE R IC T
TAHBRECREE N Eh T (Fig 12). %17,
Cys 200 mg/kg (s.c.i.) RIALER T, [FERIC EtOH
B A5 X 5 PAS MR 0B & FNRS ojEd
2Bk E i (Fig. 13).
7e8, tmPGE, (50 ug/kg, p.o.) ¥ X ' Cys (200
mg/kg, s.c.i) BHEEHICR T 5RBATRE X 0%
BRI Rk, SR E ORI b iER R
WX hiehs o 7o py, PAS-ab EREBRTIIERER X
O b MRa D PAS Btk OB InER 235 205
iz,
3:4:2:2 UI 8LV FNRS RaA7Hh b H1-EE
tmPGE, RIALEEECTIX 10 s X 0850 wg/kg (p. 0.) Hi
MBI X - T ULEERIIE Eh(chLth p<0.0D),
FNRS 2 2 7 3 tBEICHE L THLICEERZ R L
72 (FhFh p<0.01). —F, Cys BiLEHRE TLL50
mg/kg RIALEIZ & » T UL XBEE A (p<0.05) L
72y, B Cim FIAAER IZETIIZFE B Tlads-te. L
22 L, Cys200 mg BIALE B <X UL & o i J il
(p<0.01) Xk, FNRS 2 =27 4 FEHEML 7 (p<

Saline 10
+

50%EtOH
(Control)

30 50

Cimet_igine(mg/kg,i.v.)
50%EtOH

Fig. 9 Effect of pretreatment with cimetidine (10, 30 and 50 mg/kg, i.v.) on the macroscopic findings

of the gastric mucosa 60 minutes after the ingestion of 50% ethanol (EtOH).

Pretreatment was

done 15 minutes before the ingestion of EtOH. One m! of saline was pretreated in the control

group.
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Saline 10 30 50
+ . _
50%EtOH Clmetflne(mg/kg,l.v.)
(Control) 50%EtOH

Fig. 10 The histological and immunohistological findings of the gastric fundic mucosa shown in Fig. 9.
a-d . PAS-alcian blue stain (xX200) and e-h : fibronectin-related substance (ABC
method, *200).

Table 2 Effect of pretreatment with cimetidine (10, 30 and 50 mg/kg, i.v.) on the ulcer index
and fibvonectin -related substance (FNRS) scorve 60 minutes after the ingestion of 50%

ethanol.
Pretreatment with
Control cimetidine (mg/kg, i.v.) Non-treatment
(saline) 10 30 50 group
(n) (5) (5) (5) (5) (5)
Ulcer index (mm) 99 =+31.8 81 =£19.0 39 =+16.6** 31, AT11.4%* 0
FNRS score 1.2+ 0.3 1.4£ 0.3 2.6+ 0.5* 3.0+ 0.7** 3.8+0.2

Pretreatment was done 15 minutes before 509 ethanol ingestion.
Mean=+SE is shown in each group. Significant differences are seen between the control group and the
groups pretreated with cimetidne (*p<0.05 and **p<0.01).
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Saline 10 50 50 200

50%E7:OH trimethil PGE2(ug/kg.p.0.) Cysteimine(mg/kg.s.ci-)
(Control) 50%E tOH 50%EtOH

Fig. 11 Effect of pretreatment with either 11(R), 16, 16-trimethyl prostaglandin E, (10 and 50 xg/kg, p.
0.) or cysteamine (50 and 200 mg/kg, s.c.i) on the macroscopic findings of the gastric
mucosa 60 minutes after the ingestion of 50% ethanol (EtOH, 1m/). Pretreatment was done
15 minutes before the ingestion of EtOH. One m/ of saline was pretreated in the control

group.

e P ‘ ;

Saline 10 50 Saline 50 200
50%gtOH PGEz(ig/kg.p.o.) SO%EtOH Cyste_a+_mine(m9/kg,s.c.i.)
(ControD) 50%E tOH (Control) 50%EtOH
Fig. 12 The histological and immunohis- Fig. 13 The microscopic and immunohis-

tological findings of the gastric fun- tological findings of the gastric fun-
dic mucosa shown in Fig. 11-b and dic mucosa shown in Fig. 11-d and
c. a-¢ . PAS-alcian blue stain (X e. a-c . PAS-alcian blue stain (X
220) and d-f : fibronectin related 230) and d-f . fibronectin-related

substance (ABC method, X220). substance (ABC method, X230)
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Table 3 Effect of pretreatment with either 11(R), 16, 16-trimethyl prostaglandin E>(10 and
50 uglkg, p.o) or cysteamine(50 and 200 mg/kg, s.ci) on the ulcer index and
fibronectin-related substance (FNRS) scove 60 minutes after the ingestion of 50% eth-

anol.
Pretreatment with Pretreatment with

Control trimethyl PGE, (ug/kg, p. 0. cysteamine (mg/kg, s.c.1.) Non-treatment

(saline) 10 50 50 200 group
)] (5) (5) (5) (5) (5) (5)
Ulcer % * % *
index (mm) 59 =+10.2 13 +£3.4 14 £3.4 40 =+£5.1 15 =£4.6** 0
FNRS 1.24 0.3 3.4+0.2% 3.6+0.2° 1.4£0.5 2.620.5 3.840.2

score

Pretreatment was done 15 minutes before 509 ethanol ingestion.
Mean=+SE is shown in each group. Significant differences are seen between the control group and the
groups pretreated with trimethyl PGE, or cysteamine (*p<(0.05 and **p<0.01).

0.05) (Table 3).
4 % =

FN 3% 5% etrms FREQY ©, mEFN LM
B FN Kl & T\~ 59, #ifatk FN 1, Mfass
&, MBBE, MRS LARESEREDEED ¥EL,
MR OFEAb & DOBIFRS THLHEHE I T 5,

FoIE TR BN VLR AL R oo VL e I A B 1
LA ENTV52 2%, HEOMHASY 1Y, EEBED
B EEE 5 M3 5 Rk oMlat: FN offic, B
EIREROERB ORI A Y 7 = — 5 A4 FN 4
FOST 5 PN B EET A E R LT L. ¥
o, vERA—Vv T ey NERZLY, COPWEIIEL
Z 70kd T, REERENICHREESSFFEED
FN-C¥i7 57 A v P THAHAREEINEETHY, =
DB FN BIEWE (FNRS) &H L Tro iR
WA ERTE k.

AFRCE TS, 7 v b BRBEEEEC, o
FNRS 23BE IS L TCN5 2 EPERAINCDT, *
DRTEBEFERBIETS HNT, % OFREEF BN
I MBI T 5 EtOH &5 = F 41010 2T, B
RA - SIS RIFT B & FNRS 575 Oxt LB 24T - 7.

100%EtOH B A 558 0 B I o B RRAY « L8210
FALIFER Y OB Abhb X5, e
s T L 7o, — 7, B 4638 B FNRS 2,
EtOH B H#5- 5 5B oF Eilsbamicid 52
EEPLHEL 2 TR T OREERESTEH
EN7-Ul & FNRS % a7 & 0Oicil, blndbises
ET 00 X5 REGARGE IR, Fi, BE
DB FEO PIRRY - LA, EtOH DR EI S

RELTHEERL, Zhic¥TLCFNRS 2384152
£ Ul LO'FNRS 2 270 kb bR I
LlbEogigEs b, BERSTHIEORB IS+ % FNRS
7, EtOH o BHEGEZEFERRIG L TEA LT 5T]
BEENTBEINS.

— 1z 100%EtOH, HCl, NaOH % m3fi ) 7ok
B RDE OB ARSI X A HEEEDRE BT
13, 1~2 &5 OEREPRIC R AT % MR EE O MIn g
ORI - HRAE N ETRTL, RTBIZ3I5HE
KERAERDREETER X OB BEHEROIEENE
BEIFEL 50 LHFEEINTCAB3Y, SEOEHER
BTh, 100%EOH B A#5 5 4k, FEWH 7ok
BiEL M, SRS AR SR, B b 8
E LMo - %, REESBOEE BEAEE
RoW#E R &SRR bR U EDEEix
R - CEE L, REREA bR, 0
HERBF IE & U TR o MBS MEREE A3 < B
ELTVwWBdnEEbhs, ZoAROWTIREER
BT LTI L TS DTS L.

AIRE « AP CBREORIE L BmNEET 52
[T, HERB O PAS B/ HEN X < REIR
T 5 20%EtOH B 58T, 10 B 0T H0 Bk
235 FNRS DB AE R % 7R L7 S E R R
DED, BEE®D EOH I o, WL E
® EtOH wwxt U T H BURIC UG L, KEOBIRAY -
BEMNE AT LGS HEEB T 5
FNRS 23 A3 5ol fEE 0 HEBI X 1 %,

100%EtOH 12X 2 B HEHEE T, 1~2 HHIcUE
AR LN DB L BN EEOBEEE L <10
ZAr & N EMAEE NP SR, BELCEET
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i, IR R EnBeRF Y, v 4T b Y
=v C,(LTC,), *®rt=v&oElrA%YE DM
Lis1e RIS TR D, SEIIhSOEERTO
FNRS 5~ FE T 2 NERDH 5.

Lo AT, MfatEFN i3, 235kd D A& 225kd
DBEDF ==y 'y RERNTN CHABETT ALY 4
FES)EELTW52EBEU E0EEENLRA S
b, £fE7 57 2 v s ORE < RN, BEED
N AL YOFEENELNEI T, EHEE e <7
VWO ETHLBERTHEOEBIREINS
ENRS 1%, 70kd ® FN 75 7 2 v F THH A REMIK
S, LobMlasar A4 v EdMEnsy2M4 Y
ABEIFT5kAD), HAWIE~Y v, 74 7Y VS
BLOWREESEYET AN 245 (3kd) &F
A4 v 6 B0kd) DR K A A Va5 AN D
5. WTho F 24 v filagss, dlkamE, Mg
B, HHRESEIE Lo B RN e E S BE T 5.
Z @ FNRS 2iifafs & <7 ¥ (Arg-Gly-Asp)'” ®
C#ir 37 AV T hE /7w —FAPEE LG
FTHTENASMCINT WS, B T vl
EFRE L, — TR H SRR A LT TR
ByTrs - LA FEIhL BEBKBETE, o
FNRS 238 LR O RED R EFP B BE D R IT
S0 EEARECTATEELND L. KEED
EtOH CLE « <7 v v HWuRE™ L, §HIERHE
EED LT, HikER & b — BT a8 2
HEXRTWBZ EnbDL, ZOBENT A1 Y EET
L Bhs FNRS OREBRRIBD TR EEZD
na.

H+ ¥k Buext U CHifR R B © ki - HCO5-3 Y
7= L BKEE D VIRE AN Y 7 2 AR LTS
L, HEERCiz o fET 5 FNRS 2 H o
HEERE A~ 0MiREIc X A HREECERL W50
nd Liafits
- Sanders 5% i34 % OEHIEE monolayer culture %

VG, BRAESR ML H Sif#eod LT
2RI 2 O LT\ 5, BERIEHED
FREcEE LTEMB L 0 B X 5 RER e
EZRFFIPEELFN 7572V P ERbRAWED
FNRS 23R LT\ 5 A RER s HHERIL T, BEBALO
fpE SO RE - BB 2R ErT % B¢, T FNRSH®
KEABEEE L CuSAEEA— BRI hicd
DEEZLNS.

ATz DO FNRS o BEBERYHLA T HHE
M, MAORBSWMIHEREE TR A+ oV, K

FLIRER 3L

L Hipa R E A (cytoprotection) %753 5 tmPGE,,
SH &£HD O E>TH B Cys &V, TOFILEDRR
o Th RN L 2.

Cim @ EtOH BB st 26l = b v aiE
B AVEARVYHBLNET ALYV VEBBIEERL
TELEIRTWAY, SEIOKRETLEHED 50 mg/
kg FIALE CHIEESEE I, BRI i, B2
L% & TREE bk o T, Cim ORI fehiiE
EEA I, B e <7 o v oW R A LB O
W, i - MIRREER L BIS L O B R RE S
ERTW5. Cim M =2 v 7 B EEEMRET 28H
HL®, 72y v «HCIBERAZG X 2BEHMESY
7o EEERRFIE LY, &+ A EtOH i X % ¥EIR I
BEBYETIE I X ORI BB E B T % B %)
HL (80 LTV B, 20k 5 kbR iiaRE
VEFW BT 5B IL T LSBT, 2D
A, EtOH B A& X - TEd Ui FNRS 25, Cim
MBI X » CHEREFEMzEE T 558512, Cmo
HIEBERE OME A RE L T 5.

PG ¥k »HCO; 72 IR0, FHEE mamEm=”, W
MR ORI, KR LT BEAI#IS 4%k
ERIOER 2N LT, BEEEBERDEIC L DR
GEEAREEIETS. ABE TS tmPGE, 0§ ARE
P 50%EtOH 1w & 5 B EA L2 EIEI L, WA Lic
PAS Bk &, FNRS = =2 7%l BEEFANCEE S
iz BF, Tarnawski 5% 13 100%EtOH & A5
ks BRIEEEOWRKMZEL, 16, 16 dimethyl
PGE, (dmPGE,) ER#HEES T &350, Thwil
BB EET S L, KR E U THE LR OB SN
BERr0FERIATEY, DULAMERRE L HHEY
R OBERE AR AT T R H 2 B B AL (deep
necrotic lesion) 23R B 1L X, s PG ORLEL-
WRREER OARTH A IEREAYHAL T-5. &
Bz < fgit, Cherner 53 e b HEEET I
2V, EEEO 10%EOH oEZEN MG EER
BB LT B—T, Bt b ER, 527
VIR X UM E RN Ly dmPGE, oF fMifgicxd1 5
BEENCHREEFRLZIEEL T 5. AMRORK
i3, tmPGE, 238 REBHE 0 BB B8 1w o Am T
HEMEEEERLC, EtOH itk 5 FNRS X =27
O ZBITEI L, O T BB g o RES « &
KEREFIEL TV AAREE S THELLNS. ZDOM,
Cys IZRFTICR T NENM: PG EA RT3V, ¥
W WA IR 559 X0 b T, BEREME S B
TOAE &R A RS e L T b BRI ER T % 25,
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tmPG BLE B4 L EffIc, Cys WEtOH Itk %8
M OARRY « EEFNELYHASRBIEL, L
% FNRS #HIEREFHIZEE L LT, BHTEE
REREEZBRB.

L ko st b B R OB B =i+ % FNRS
i, H, 3R 5VEHENE PG 24 L TEELTT
FHIN WS FARERIBRETE T, HEARE» L
BB T, H kg f s Uil 7afihe
B—ERIBA LT\ B R REME A MHERI S e,

5 % B

B B e 579 %5 FNRS 0B 7SS & M1k
HEBEOREE 0L XBERTHEWNT, Fv b
EtOH EE = F A2 v, B HEORRA - ERFN
ke, $FN HEREG CREABSNCRE I
% FNRS o4 iz HBEL, UToREYE ..

1. 7 BREHEOMKHEBOBE B RAY
7 —FUKEH It s FNHAE LB RILTS
FNRS »R7E$ % & & A FERE & fuie.

2. 100%EtOH B #4554 & v WERAY - A=Y
e BRI L, R - TR L.
FNRS 25 5 X 0 B L, 60 BT E ALK
Hxhiel oot Ul BRI ECtE~TiEmL, —
F77FNRS R a 7 3 h & EBEYETHH0 X 51
Btz

3. 20%EtOH 58 o BB I b A RE -4
BENETRD BRI 5 7eh, FNRS 22713
5B L Y EFERECE DL, BREERBCE-TELL
WAL, Lal, ZolboRER 100%EOH #
EB-HELTBRETH -7

ZD XD eIRRY S EE N B HEE T EtOH &

EkAE L8881, FNRS 22 7i3c/E T Lz
4. S50%EtOH #51z X % AIRAY « B S KA

{t3s X O'FNRS D413, Cim ok b FHEEREE

& Rt
5. tmPGE, (%, 50%EtOH iz X % B ¥ES % A e

REMECHIEI L, PAS B R X CFNRS O

DHEBALINCEIE L. ¥7, Cys bR EtOH B

R L BEEE(LE FNRS oA 2851k L.

bEX b, 7 v v R ERCEL, HY ¥k
BEN L TR TCOREY 5 35 BRI, K
B RTET 5 FNRS 2355 A& 45 U5 & $tig,
Z o FNRS " H, 28645 2 VZHERE PG 20 LT
FTH IO BATEEM LR X hute.

w o®
B DI 0 EIRE, MR R

1 BEAN BEE, @8RGV REREA
ENaRERRERIEE Lo @RIk
W BRI IR L B T

F AP R EAR I REFYE B C
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