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FIRRETCERE 7 v M2BIT 2 BRELRE &
BEETORAY 75 74 VB, E BT AMET
—FIBRARAE T v b RS v b O HE

FIRFEFREFHAFEE M (EE /MR 5E)
zZ T ' B

ARFFRTIE, FIRETTEE O BRBEREOBREICBI 2FEE0FEOME YW MITEIL#EME LT, HEBE
D \MBR % (portal vein stenosis, PVS) 12 X 2 MBRETLHEFE T v b (PVSE) &, YAF L pbOH 3y
(dimethylnitrosamine, DMNA) 512 X 2FF% 7 v b (DMNA®) 28 L, BHIEMIEE (gastric mucosal blood flow,
GMBF) & HBET TR ¥ 75 7 4  (prostaglandin, PG) E, & E, B # I L LB L7:. GMBFREMNKEF A2 )75
Y ARV, PGE, PGE. B, SV 444/ 7 v L4 EIZTHE L. PVSE (12.84 0.8mmHg) & DMNA®E (12.3+
1.5mmHg) OFREDHIZ, Z3ALNZ D o7z, GMBFOREIZBWTIE, RTEHTIZPVSH (3824 3.4ml/53/100g) B &
U'DMNAZF¥ (39.6 & 3.1ml/43/100g) 1, ZhZNEHETFH (sham-operation, SO) FE (45.1 & 2.8ml/43/100g), *THABE (45.8+
3.0ml/53/100g) \ZHEIL, HEIET LTV (p<0.01, p<0.01). b5, BEE TIZPVSEE (71.7 = 4.5ml/4/100g) 1% SO B
(55.5+ 3.7ml/43/100g) (I LA EIZHIIL T 7z (9<0.01) A%, DMNA® (54.0 & 5.8ml/453-/100g) 133t HEEE (57.4 + 2.9ml/
3/100g) [ZHELAEBEIETLTEY (p<0.05), BuomELRL:. BEPGEROME Tk, PVSE, DMNAR L |2
GMBF & [Al#f 5 RE DD b /z, BEEPGE RIGPVSED B AEE (15.9+8.2ng/g) Tid, SO#E (9.5+3.8ng/g), DMNAR
(8.7x6.1ng/g) LN HEICEMEERLA (p<0.001). —7F5, BEEPGE.BE!X, RIERIZBVTIZPVSH (65.2+26.3ng/g),
DMNAZ®¥ (49.7 £259ng/g) & b \ZSOHE (108.0 £ 61.7ng/g) , xFBEE (118.0 +39.3ng/g) IZHE LA FIZIET LT W7 (p<0.01,
p<0.001). AFEIZBVCDMNARE (69.9+29.1ng/g) I3 xREE (159.2 £21.0ng/g) ICHBLEZIZET LTV (p<0.001). %
{ZPVS, DMNAZEIZPGE 5B M (H v/ 70 A F V) 2 0O#S L, GMBFORIGHEOHEZRET L7z, &I 5.90 5Lz
BYTGMBF i DMNABOREL L FHE, BLUOPVSEOBHREH TR 4 THBE, SORIVEELFRLE. Tabb,
FIRIETCERE 7 v b O GMBF IZFICE R CTHEEOFEIZ L D HENFFD SN, BEEPGEIIGMBF & P47 L-2R%E R
L7z PLEE D PRSI £ 5 GMBFOETIZMA, FEECAE) AR FO—2L L TEBPGENETAFHENE
HEREICHES T 2RSS EZ SN, $7-, PGE FEMIMIRELEET » FiZBVTL, GMBFO¥EmMZ L7256 L,
FIRETTESE I BT 2 BRIREE I T 2RBIEL 20 ) 2 RN E D D2 LAVRE S R,

Key words portal hypertension, liver cirrhosis, gastric mucosal blood flow, prostaglandin E,
and E,

MIRETTEIE % & 2T BN RRATH B IFREIEIZBNT
i, BRICBHEREVEHL, AEEREL &L BIZEIZEL
L) HM% XTI e i 20, BROCHEEEZ>Tw
A2 FORKEE LT, FREDERIZEBIT S BB
EROBEIZL 2 BEHEHHBROBETIELLR TV,
—77, FEEZEDL L VIFREFMRETEEICBWTIE, B
BREOEHIZERTHLEMESNTBH Y, FIRETTE
FEVZRE D BREREORE I BV, #ET 2 FEENES 2
DNTHEZ LN TS,

TOAY ST 27 14~ (prostaglandin, PG) I3BAFIZBWTH
FEIEIMIE & (gastric mucosal blood flow, GMBF) #IN{EMH 2, #

PR 104E11 A 6 B2, FR10F12H 1 B

WREAE - D TTHEER YR, MR RERERYREEFL, £
MEHEHE & LTOERYE2E T 2700, BRERH/NERE
BUTEEz@Ez L, BHEHHREO—HfLL-Tw
5. HEZRIED 5 VI PIIRIETDEE 2 BT 5 BHIEA O PG
BEICE LTI EALTY2 LT 28E™, TP LT
WBEFTBMEMIONRE ) —EORFIEHBLL TRV, L
L, BHIEPIOPGABFEEED b\ IEFIIRETTELE 2B
5 ERBEREORKEIZ AL POMS &2 LTWn5 EHEINT
w3 8)9)17)*20)'
ZRLEDOWERD G, PRRETCEEIC ) B HEREORRK
BIAFEEOFELOMELHOMICT A LEHMEL

Abbreviations | DMNA, dimethylnitrosamine; GMBF, gastric mucosal blood flow; GOT, glutamic oxaloacetic
transaminase; GPT, glutamic pyruvic transaminase; PG, prostaglandin; PHG, portal hypertensive gastropathy; PVS,

portal vein stenosis; SO, sham-operation
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T, AHECMREL?TOE L2 REE 2T 2 MIRIES (portal
vein stenosis, PVS) 7 v b & IV X F L = b oH 3
(dimethylnitrosamine, DMNA) (FI3t, AFK) 12 & BHFH%ET v
MEFERL, GMBF B X U'HEEPGE, E.&%HIEtikL 7.

HWEBLUHE

1. EBREY

ERIZIIEE20g/IH DT + 25 —RHEMS v F 1000C%
L, EETVOMEEPIE, ERGE, KEEEIERS €7,

1. PVSIZX B PURIETOEERE T v N OFRRE

PR MR EE £ 7 & LC, Sikuler 5D FEIC#EL TS v
FPOPINRE BB S, KIREME L2205 — Y 0sE 1z
HEL, ZORICHEHVTOAPYSS v b % 25 LR L
72 (PVSER). ABEOWIRE L THEHET, MRZERT 204
OEEERTF T (sham-operation, SO) #: b Mk ESL L 7.

2. DMNAIZX 8% 7 v  OfEE
FREBELOITEES v MY, BRSSP HEIZHE L 25 LIER
L7z, RE250gRIH% DT v M IZDMNA & 4= A HE K 15 L,
FHEENENFEANE T2 72, 8518 H 13 DMNA 30mg/kg/3ml %
5L, $£2~6HHZ20mg/kg/3ml, 7, 8 H X
10mg/kg/3ml4z 5 L, 10HHIZEER%ZIT- 72 (DMNAE). 7
B, ABOMEE LTHUHETHEOERAHEAZEAL
BIEDT v b EAFEEEL LTHV .

I. GMBF, ME, FIREDBE

1. WAk

UMMME LT v P E YL Y Y (G, KK MEET (1.0
g/kg B TE) 12 T37TCORBFMAICHEE L, BEL s
Lz, KEWR L%, S8R 2 — LA EL, KBRE
fkiZPE50 (Becton Dickinson and Co., Flanklin Lakes, USA) #
AL, MUCEHIE L7z, GBI THIRE L b0 i iR %
BHL LT, 287 YO BYF— 7 LS CTMRIZER L,
FIREZ HlE L7z, RICH &8 L, S4B L ) Emst 2 4
B (EfE200 pmOH&EE) AL, B AMM ORI T2
FEL, BMAKET A2 )T 2 AHBNKEE L RBF-2
OSA A AT WA L2 ZFE, HE) 12 THIKESRS & Ok
o> GMBF % € L 722,

2. FEHERYRES

BREROMGT & LCa ol LillsE, e (EkE) 242
GMBF DEE) % A2 7012, 24 HM#E & &, KEAT215 ~
Usg DM DT v b BUEE IV T, ThiR% 36,5 ~37.5CIii% L,
HIEEES, W R#0 GMBF %l L7, # 0 8 LllEE, @ -
BELCEWEHE LT, WISOMECT3T-2. F7
PVSHEOMENZ BV TIIRAS 2, 5, 7, 14, 21 HBIZ 202
REEFOBML, MIRIES L OGMBF il L, 20
BE L7,

. Freaf, BEE, MEELYT -4

MERT %, SEOSET>% H - CRREIRE D IRmLL,
RIS & OO — 85 O Lz, BhdmEE & e L, I
DM HIARER 2 ER L, BB (EwHENE
OPTIPHOT, H#AY%, ®H) %MV THSEE/T-7. Rl
R %2 RAEL, mEREM X Biuret#®E*12C, 7N %
SVERF RV UOMEEE 9 > A7 3+ —¥ (glutamic oxaloacetic
transaminase, GOT) BE U V¥ I VEEE VY VB P S VA7
34— (glutamic pyruvic transaminase, GPT) & H A& [Gpc/L 22

KEEEDICT, BEYLNE U IZBEREOITEIE SN
# (B CL7000, 5#E) & Hv Tl L7,

V. BEPGOAEE

PVSH#:, SO#:, DMNAH, xBHEOZILEFNIOLTOFH
V, BTV TR L D 24EER L, WEHEKR LB,
EHEEMB LAa” £EAEKIZEDTA 10mM) &4 > F
A5 Yy (0.1mM) IR ZHEWICTBV 72, 5, #TER
W, BOEMETKSERE, BEEEZWY, WESHET
BRI L. 20ORBREROYELLEET, I8
EPOHFIELETTI IH AL 7y A HEIZESPGE,
PGE,DREEATo7:. BoNZWEEITREEEYY (g/p) I
g7,

V. PGE,F#E ik ()L / 70X FIL) OROBEFE

PGHIHI & U TPGE,HEKTH 5 17S, 20-Y A F -6 7 -
PGE, AF NI AT N (F N/ T AFL) (NFER, KK
TRV, 10 ug/kg/4ml® %, EWNIZIEAL-SB Y > T35
BT TEBESILDT v MBS Lz AV 7O F LS
BRIz, BSMEHRIY, (55EIc2HGE oESR L
BRE O GMBF % il L7z, 7 GMBF Ol 2 M E, 9
IREZMEL, La—%— (HARE, W) IZEHL-.

V. #Etinze

WEMIZ TXCXESDTELA. PVSHOERSTO 28
8 GMBF O [#1d Student O ¢ 5% V72, 4 BEE O i
Wi, TORRESES LAY, BEENTREBESOERO
Z R Scheffé DFHREZH /2, AV 702 F Lo
HEBIZBIT 2HEBOGMBFORILTIE, BhELIED
HBGHSHEE B, EFHHATO 2 HEOGMBF O i
Student ® t #REX 4T o 72, WIFN D MHEIARE TREIREA5%LL
TOBEEMITMICEEZED Y L L1,

139 &

[. PVSH# & DMNABOIFHE#IG S L UEL2HRE

1. BFHLiE

PVSTE DR HMGIE, FFMIEETE, Johr ML 22 I O ik
Lz hdr-7z (01). PVSHEOMAKEIL0.34+0.05Tdh
Y, SORED 16115 CTdr»72. DMNAKEDFFALARIGIE, IR

Fig. 1. Histological findings of the liver in a portal vein stenotic
rat stained with hematoxillin and eosin. Hepato-cellular
necrosis, inflammatory cell infiltration and fibrosis are absent.
Bar indicates 100 xm.
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DK E o 7RO A A SN, KRR DAL L)
ZBHH BOMNEEIEN LB TH o (02). DMNAE®
MR EIIZ0.37 2004 Th Y, HWHEEEO L7485 TH 72, PVS
BB LUDMNABOMEELOMIZITAEERIALN L) o
7=,

2. MiEfbsErT—9—

ZEFNOFMD SHESNEFETFT - ERUIRT, F
WMHMABEOPVSEETIE, RHHELSOMEFELEIIAS
Wi h o795, DMNARE THRER OIKME (5.2 +0.18g/4dl),
GOT (301 £ 62.4 IU/D, GPT (122£47.1 IU/D, VLK
0.32 £ 0.08mg/dl) O E %R, WHEELOEIFETH-
7z (43HH &£ b, p<0.01). F/-DMNA#H: L PVSHE L Dltlc
X, BEM, GOTB LU GPTOMIZHEEZFHO (3HEE
%, p<0.01).

1. GMBF (BT % ERHARET

Fig. 2.

Histological findings of the liver in a DMNA-
administered rat stained with Azan-Mallory. Nodules of
regenerating liver cells of different sized are intersected by
fibrous proliferation with expanded portal zones. DMNA, 36,5~ 37.5 Clo ki &t [[{—{EE, F—iAIo 155 HE

dimethylni ine. Bar indi 100 . . e N
imethylnitrosamine. Bar indicates 100 »m <3 EE L7 GMBF &8 IS HIIES, B AL b1

Table 1. Serum chemical examinations in sham-operated, portal vein stenotic, control and DMNA-administered rats

Group No. of TP GOT GPT TB
subjects (g/d1) (1U/) o (mg/dl)

SO 5 6.6+021 109+32.3 60.5+=18.4 0.26%0.19

PVS14D 5 644018 123+33.8 50.7%14.1 0.25+0.13

Control 5 6.4+0.17 *:l * 117430.1 *] % 56.9%13.1 ]*] # 0.19%003 7,

DMNA 5 52%0.18 301+ 62.4 1224471 0.32£0.08

Results are expressed as X:=SD. DMNA, dimethylnitrosamine; GOT, glutamic oxaloacetic transaminase; GPT, glutamic
pyruvic transamine; PVS14D, portal vein stenosis 14th days after operation; SO, sham-operated; TP, total protein; TB, total
bilirubin. *p<0.01 compared with each group by analysis of variance (ANOVA) with Scheffe's comparison.

Table 2. Repeatability of gastric mucosal blood flow (GMBF) in six different rats

No. of repeated GMBF ( x £SD, ml/min/100g tissue)

Rat No. BW (g) measurements
(once per 15 min) Antrum Body
1 215 3 48.21+6.1 (12.6)" 522444 ( 84)
2 230 3 45.1£3.6 ( 7.9 56.7£5.0 ( 8.8)
3 260 3 41449 (11.8) 55.4+4.6 (12.0)
4 280 3 47.0%2.2 ( 4.7) 525%6.0 (11.4)
5 320 3 427+3.7 ( 8.6) 613127 ( 44)
6 345 3 444146 (104) 56.6%4.7 ( 8.3)

Each value regarding GMBF is obtained from three repeated measurements in each rat. BW, body weight.
¥ Coeffients of variation (%).

Table 3. Variability of gastric mucosal blood flow (GMBF) in rats with variant body weights at each time of
measurement

GMBF ( X £SD, mi/min/100g tissue)

Time of measurement No. of
rats Antrum Body
1st 6 419+3.1 (7.3 65.64+5.3 ( 8.1)
2nd 444137 (8.3) 53.9+6.1 (11.3)
3rd 6 48.2+4.0 (8.3) 57.9+3.1 ( 5.4)

Each value regarding GMBF is obtained from six rats with variant body weights which are 215g, 230g, 260g,
280g, 320g and 340g.
® Coeffients of variation (%).
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W%HBETHY, BRIEERO: (R, MEOKES L UF

30 1 NET, 215~345g D F7% HKEN T v b 6 ILIZ2WC GMBF &
) WE L, 20OLBMERE 5L, WERD, BHAEPLZL1210%
E ook Wi ThH-7 (K3). BELY, 365~37.5CIihiRE o1
g W, kYR LAER & OMREREIC L A GMBF Q&SR I,
o 20 - 10%HI%Tho7z. FICUTOHEBILT v b OfRE 365~
‘5 ek 375CIZ - Tiro 7-.
2 - et s . PVS%DFIRE & GMBF O3fk
o PVSHIOMIREE, 8.0+ 1.0mmHg TH Y, PVSHEDMIRIE
£ 13, 2HEIZ1321.0+19mmHg & L& L, #F# & & O IZMIRIE
g 107 WAEFL, THHIC12.8+ 1.4mmHg, 14HH12.8 %
® 0.8mmHg & 7V, Dpg21 1 F ¢EM LE TR L, PVSHE
g DOMIRIEE, SOMEL Y &AL L THEMTH - 72 (p<0.01)
o (143). PVSHOWKES & U i GMBF 34 A, [X4 B
0% & 5 7 14 21 TAHARTTEL, 2, SORE (HEH 46.0 £ 4.1ml/%
\ /100g, '81KER 58.3 & 2.2ml/%/100g) (2L LT, WIS 324
Days after operation 3.4ml/5/100g, B EEES 452+ 4dml/5/100g & WL E b 12
Fig.3. Changes of portal vein pressure following operation. HEIZETLTEY (p<0.01, p<0.01), & F L/ GMBFIZ, 5
;&iﬁiﬁf%’i“s%e’éffg .rafﬁjginv‘;‘i:ﬁ:ﬁ . Ifipf;ig dp;’:t‘l A5 7 AHIRTCRIIL, BERTE, 5 HHI478:
on each day by paired t-test. 5.6ml/4%r/100g & AifEIZE L, BAEHMTIE, 7THH77.0x

5.9ml/453/100g L0 L7z, BiEEHS, BAEE 07 0 HE
GMBF 3 MAm %R L, 14 0 HIZBTEESS 37.8 £ 3.5ml//100g,

B

>

. 5 3%
o %0- - o
7] i *
@ ]
ot
060- -
Q
=)
t g -
= 40
E Z 1 %=
E i
n %%
L 204 i
=
0 L L
0 | | | L] LI | | L]  { | | L} | | | | L
02 57 14 21 02 57 14 21

Days after operation

Fig.4. Changes of gastric mucosal blood flow (GMBF) in the antrum (A) and body (B) following operation. @, portal vein stenotic rats;
O, sham-operated rats. Each point indicates X+ SD (n=5). *p<0.05, *3* p<0.01 versus sham-operated rats on each day by paired ttest.
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B 50 70.1 £ 5.0ml/4>/100g, 21 B B3 HIREER 37.6 £ 3.6ml/
5+/100g, BIRER 68.4 £6.4ml/5/100g TH Y, 14HETIXE
HETSOBICH LERILHEETH ) (p<0.01), RHIERTAHE
IZIEfEE L 72 (p<0.05). PVS14 H B LKL, MABRE, GMBF
EYIEELEERTIE LY, DAPVSEOMEHIPVSI4
HEH®BDS v b EHWTITo /.

V. PVSEf B L U'DMNABIC & 3PIARE, GMBF O LEE

FIRIEIE, SO 7.8+ 1.7mmHg 23} L, PVSHE 12.8 £ 0.8
mmHg ¢ HEEICEHETH Y (p<0.01), DMNAFIL12.3£15
mmHg T, B 8.0+ 2.9mmHg 2 LEBIEETH 72
(p<0.01) %, PVSEEL DMNABE L OMICEEERRO O h

20,

15 -

10

Portal vein pressure (mmHg)

Fig. 5. Portal vein pressure in each mode. P2, sham-operated
rats; [, portal vein stenotic rats; £, control rats;ll, DMNA-
administrated rats. Each bar represents X+ SD (n=10).
DMNA, dimethylnitrosamine. %% p<0.01, NS, not significant
by analysis of variance (ANOVA) with Scheffe's comparison.

?_

=72 (H5). BIKESRD GMBFIE, SO#E 45.1 +2.8ml/4}/100g
{24 L, PVSEE 38.2+3.4ml/%/100g L ABIZEKETH Y
(p<0.01), F7-DMNAREIZ39.6 +3.1ml/4/100g T, x B
45.8 £ 3.0ml/43/ 100g {23 LAEEICEMZ R L7z (p<0.01). %
35, PVS#H L DMNABO I THEZIED LN LD 51,
EKERTIX, SO®E 55.5+3.7ml/%/100g, PVS#E 71.7+
4.5ml/%+/100g T Y, PVSHAHEIZ EH L T 7z (p<0.01).
f )5, *PHBHEE 57.4 +2.9ml/%/100g tZxf L, DMNAHE 54.0+
5.8ml/%7/100g T&H H, DMNABXEEIZET L Tw
(p<0.05). ¥ 7-PVSH: & DMNAFED L TIX PVSEHENEEI L
HLTW (p<0.01) (46).

8 8 8

GMBF (ml/min/100g tissue)
N
o

Body

Fig.6. Gastric mucosal blood flow (GMBF) in the antrum and
body of each model. E2, sham-operated rats; N, portal vein
stenotic rats; £, control rats; ll, DMNA-administrated rats.
Each bar represents X% SD (n=10). DMNA, dimethylnitrosamine.
%*p<0.05, *% p<0.01 by ANOVA with Scheffe's comparison.

Antrum

80 - dk k%
. ] _ % %%
9 70 - 2 200 4
o (=]
c (=]
e’ 60 - N’
w Wl 150

50 - 7] 1
£ g

40 A “—
‘5 O 100 -
- 30 4 —
2 3
-4 20 -1 50 ;

Ll

0 A: ‘ 1 o ] l
Antrum Body Antrum Body
Fig.7. Levels of PGE, (A) and PGE, (B) in the gastric wall (antrum and body) of each group. P4, sham-operated rats; N, portal vein

stenotic rats; [5} control rats; Ml, DMNA-administrated rats. Each bar represents ¥ & SD (n=10). *p<0.01, %% p<0.001 by ANOVA with

Scheffe's comparison.
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V. PVSEH L U'DMNABIC U 5 BB PGE,, PGE.ED
e
EEPGE &3, RIEETIX, SOF 9.5+3.8ng/g, PVSH
159+ 8.2ng/g, *1HRHE 8.6 4.0ng/g, DMNAHE 8.7 +6.1ng/g
Thh, PVSERIL, SO, xfM#, DMNAML Y HEZRL
phs, EHETHEEIROON o/, BHEHTE, SO

A

20 -

10 -

Portal vein pressure (mmHg)

£ 11.2 £ 1.9ng/g, PVSHE 48.5+24.6ng/g, XFREEE 114+
1.6ng/g, DMNA®9.7 £ 4.0ng/gTdH Y, PVSHEIL, SOREL
DMNAREL Y, EEIZEMHELRLAZ (p<0.001, p<0.001) (X7
A).

HBEPGE, B, MEESFTIE, SO 108.0+61.7ng/g, PVSHE:
65.2 + 26.3ng/g, FHEREE 118.0+ 39.3ng/g, DMNAM 49.7+

| T

1 T T T T T

T T
0 30 60 90 120

T T
0 30 60 90 120

Time after administration (min)

Fig. 8.

Serial changes of portal vein pressure in each model after peroral administration of ornoprostil (10 x g/kg/4 ml). (A) portal vein

stenotic rats and sham-operated rats. (B) DMNA-administrated rats and control rats. 4, portal vein stenotic rats; A, sham-operated rats;
@®, DMNA-administrated rats; O, control rats. Each point indicates X+ SD (n=5). DMNA, dimethylnitrosamine.

>

804

70+

60 *®

404

GMBF (ml/min/100g tissue)

304

0 T T T T I 1 I ¥

T
0 30 60 90 120

0 T T T T T T Ll

1 "
0 30 60 90 120

Time after administration (min)

Fig9.  Serial changes of GMBF of the antrum (A) and body (B) in portal vein stenotic and sham-operated rats after peroral administration
of ornoprostil (10  g/kg/4ml). A, portal vein stenotic rats; £, sham-operated rats. Each point indicates X+ SD (n=5). GMBF, gastric
mucosal blood flow. *p<0.05 versus sham-operated rats at each time by paired t-test.
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80+

70+

60+

S0

GMBF (ml/min/100g tissue)

0 | ¥ 1 T | T

T
0 30 60 90

T
120

904

80 4

704

60

o | ) T T T T T T

T T
0 30 60 90 120

Time after administration (min)

Fig. 10. Serial change of GMBF of the antrum (A) and body (B) in DMNA-administrated and control rats after peroral administration of
ornoprostil (10 4 g/kg/4ml). @, DMNA-administrated rats; O, control rats. Each point indicates X+ SD (n=5). DMNA,
dimethylnitrosamine; GMBF, gastric mucosal blood flow. #*p<0.05 versus contro] rats at each time by paired t-test.

25.9ng/g CH Y, PVSEPS L IF'DMNABIE, #h2h SO,
BB LA BICRETH - 72 (p<0.01, p<0.001). %3,
PVSH L DMNABEOTWZ IZIIABEEIED LN LD o2, B
fRER T2, SO#E 166.0 £ 28.7ng/g, PVSHEE 172.3 + 48.7ng/g,
xTHEBE 159.2 + 21.0ng/g, DMNAR: 69.9£29.1ng/g TH V),
PVSH#:E, SOML NV FEZUROONL VI ODEETH Y,
—7J7DMNABEIZ, *HEEL W HEIZIKETH o7 (p<0.001).
F /- PVSHE L DMNAEED 2 O H i Tld, DMNABE® F254
FIRIET D - 72 (p<0.001) (7 B).

V. #)/ 7OQXFILEBEOGMBFICRIE TR

N TURFIVOREMNIESIC L ) MIREIZ, SBEEL, %
5% 12005 MEE L ERE R o7 (UR). PVSEEB LU
DMNA#® GMBF 2, #1121 SO, #REEEE FAEmmML,
FORMBEI 1200 MEBR L. F72, 4HOovTFhIZBNTY
5 %304~ 600 & 12050 DIEICE— 7 #4850 2 k%
ftxRL, 51290921, SOB, REICH~RT,
PVS#E, DMNA# D GMBF I35 % 7R L7z, PVSEEDRTEESS
{28175 GMBF X, 4547, 6047128V TSSO L V) IR
ToHY, BFUESOREFREET RS o7 (A, 72
PVSEEDEEE O GMBF it, 516 S0H L) &ETH 2
2 (p<0.05), 3043, 4543, 604 \ZHL -SOM L FEE S TR
29, TS5 LMBICHiML, SORINVABIISEHETH -7
(p<0.05) (M9B). DMNAZEDRIELIZ BT 5 GMBF I, 454
BECTHBELAESEIR, 05 L, WERLIVE
BICHMEER L7 (p<0.05) (B10A). DMNAH D B KEO
GMBF i, 75540 #% F CHEH LAEEFRET, 905 Lkl
WL, WEELVEEICEMEERLE (<005 (X10B). %8,
AWMANKORBEOHKS TIZ, EBOGMBFIZ, HELE

fLERELh o7,

£ %=
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Abstract

The present study was performed to examine the gastric mucosal blood flow (GMBF) and prostaglandin E (PGE, and
PGE,) levels of the gastric wall in portal vein stenosis induced portal hypertensive rats with no liver cell damage (PVS group)
and in rats with liver cirrhosis induced by dimethylnitrosamine (DMNA group), to elucidate the mechanisms of gastric
mucosal injury in portal hypertension, with or without liver cirrhosis. GMBF was measured by electrolyzed hydrogen gas
clearance, and PGE, and PGE, levels of the gastric wall were evaluated using radioimmunoassay. Portal vein pressure in the
PVS group (12.8 == 0.8 mmHg) did not differ from that in the DMNA group (12.3 &= 1.5 mmHg). In the antrum, GMBF of the
PVS and DMNA groups (38.2 = 3.4 ml/min/100g, 39.6 % 3.1 ml/min/100g) were significantly lower than those of the sham-
operated (SO) and control groups (45.1 &= 2.8 ml/ min/100g, 45.8 == 3.0 ml/min/100g), (p<0.01 and p<0.01). In the body,
GMBF of the PVS group (71.7 = 4.5 ml/min/100g) was significantly higher than that of the SO group (55.5 +3.7
ml/min/100g) (p<0.01), whereas GMBF of the DMNA group (54.0 & 5.8 ml/min/100g) was significantly lower than that of
the control group (57.4 = 2.91 ml/min/100 g) (p<0.05). A similar pattern was also noted when PGE levels of the gastric wall
were measured. In the body, PGE, level of PVS group (15.9 = 8.2 ng/g) was significantly higher than those of the SO and
DMNA groups (9.5 &= 3.8 ng/g and 8.7 = 6.1 ng/g) (p<0.001 and p<0.001). In the antrum, PGE, levels of both the PVS group
(65.2 = 26.3 ng/g) and DMNA group (49.7 &= 25.9 ng/g) were significantly lower than those of the SO and control groups
(108.0 = 61.7 ng/g, 118.0 % 39.3 ng/g) (p<0.01 and p<0.001). In the body, PGE, level of the DMNA group (69.9 £ 29.1
ng/g) was significantly lower than that of the control group (159.2 = 21.0 ng/g) (p<0.001). Furthermore, to study the effect of
a PGE, derivative (ornoprostil) on GMBF of the PVS and DMNA groups, changes in GMBF following peroral administration
of ornoprostil were traced. GMBF in the body of the PVS group, as well as in the antrum and body of the DMNA group were
clearly more elevated than those of the SO and control groups at 90 minutes after administration. In summary, the differences
in GMBF between the PVS and DNMA groups showed the same tendencies as the differences in PGE levels. These results
suggest that insufficient GMBF due to portal flow block and decreased gastric prostaglandin biosynthesis in chronic liver cell
damage were involve in the mechanisms of gastric mucosal injury in hepatic cirrhosis. Then, ability of ornoprostil to increase
GMBF in portal hypertensive rats suggests this agent may be able to play a beneficial role in the treatment of gastric mucosal
injury in portal hypertension.




