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A% (n=6), B# (n=13), C& (n=5),
DE (n=17) 12D &¥HEAN Ga, HMEN St %
HEL /-,

ERMEHIBE ORI T 2 125
A 5 %93 cm O P AT EER AT & 1) Py 3@
RERL, RIKIESIZINTA 74 A THERELT
—70°C THRAFL 7. SN Ga, HIEH St O
—RIE T TOREERIZBD OFFEIRE- /.

3) MBF #fllE :

(R E RS B & CHEFTRTES RSB 1
5 MBF # A% (n=11, FHEHS55.9%),
C®¥ (n=7, FHOERM55.7%), DE (n=16,
TEHESR53.85%) THIEL 7.

#I7ZE F:id UNIQUE MEDICAL ## E 8
AR (PHG-201, UHU-100), #IASR
MR ERE (UHE-173C) 8L UF1 A2 %4
TAEER (UHE-001) % v, @EIZ25uA,
ATRERDIZ 2080 TIT - 7=,

4) PIRSERTRIC & %5t

FREEEICHIT IMEREENFEE S22 5120,
BF 3 EMICHE TRRERE 217 - ITEE
FERE 155 B I2DW\WT, HIEREE L IFREERE
BRURESRAE L OBFEMRETL . Efid
32 H 5 785 (Et553.9%) T, BI£130%,
L2258 ThH-7

PIRSERERITER DI EERE S, AELE
&7 D FRE (Form), ¥#&fr R (Red-Color
sign) OREE#MEEEDFE TRITL -,
{(EEER)

1) x%

Sprague-Dawley %##1%5 v b ((AE200—
250g) % 2RI CRFREERE L 4 BERE L L
. FFEEHOMEXIL CCLBH#EEZA ) — 7
T50% %W, KE100g H7-10.1ml %8
20, 12BMETEHL, s5I1IIkBkeE LT
0.05%7 /73 VEY— Nk % RS L/
BB IZIIFEDA ) —THE T /NN EY
— Vi A FIABRIFRE L 2=, EERIT CCl, Jisdd
5% 1 BRMICU4BEERE L, ©— 7 VKE
TFTTCiT->7.

2) BAGPEFEEER

FFEES v FOBIEDCENME 2423708

WTE R, +THEBTTHLY 770

i

vF - TEFBNIHBAL THEEMNREKTTH
SRiEH%, 0.3NEE 5 ml 2207 BIEAL .
RELABHERE LRSS Y oFEI RV E
# (mm) ZFEIL, Z0#E % Ulcer Index
(WITULEBET) LLTHLEDL.

3) BWRE .

B, RT7YURWOBEERIT TS0, B
W% Shay' OFEEICHE CEIPIEREIZED 3
B B L A= B3 HAHEILSRES
BHAE ERAERROFED ILRVEIEL,
~RTY UL EIREICHE L Anson DEES 1
THIEL 2.

4) H:BEMN Ga, HBEN St, MiF Ga DRIE :

YEIEPY Ga, $SIERN St DREIZ BN Skt #
URI—RIE T, Blb, BlIEZfMEL <
W4 P AT REER A % 3 ml DI R CEBEAE
VA XLUEBE L, ¥BEAN Ga i gastrin
free & TH#%1,000%12#R L, GASTRIN
RIA KIT II (Dinabot RIfF%ERT) TRIEL 7.

Gastric mucosa (ca. 200mg)
3ml of water
boilling for 10 min.

homoge]nization

I 1 1
0.1mi 2.55ml 0.35ml
centrifugation —2.5ml of 1.05mi of
CH3COOH water
determination of h ization protein determination
gastrin in the
supernate Iyaphilization

I 0.4ml of assay
buffer

determination of
somatostatin in
the supernate

Fig.1 Method for concurrent determination
of gastrin and somatostatin in rat gas-
tric mucosa.

FAREM St 122.5ml @ 4 N CH,COOH THE &
BYFA XL, FASER% 2 80K (58 2400k ¢
MK R 7-globulin FiMMiF) Ik VREEL 7~
(Fig.1).

BIEFIZHRM L = ML 12 & 0 GASTRIN RIA
KIT I TIfiiE Ga t#llE L 7=,
5) MBF #lE :
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MBF (2 UNIQUE MEDICAL #t #48% A =
AE7IT T ARXMEMMFE (PHG-201) %
Hwv, (REBATRTEEE & & U'WAPT AT EEEE BT RR (A
D2 AR THEIEL A, BIAR UH % —yBAEG
(UHE-100) (24884 X D BIA L THEERNIZHY
BEEL, TBER (UHE-002) i3 ABEPIEI
ETIBZEL 2. AEFA120.5ml/min, #2
SRR A &7,

BRER ST b & B ER ORI £ TFY
i +1E¥RZE (mean*SD) TRLU, #HEH¥M
fEfri3 Student t-test, Mann Whitney u-test
T - 7=,

] R

{ERERAYIRET)

1) WREERTRIZ & 2835 ¢
FEEERE 15540 5 bHBEEED 3 W
133451 (21.9%) T, HEEEFZET BV
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5 A BOB, LIRS 41510 12161 (78.1%)
LEESE 2, Chs EAEBREOTES L
URFARLOMEES 3L, MEMIIER
ZEEIER S5 h 2 A -7/, (Tablela).

EAIBEERED ) b K EINEEESE
TAHTAER (p<0.05) ITEMBETH- 724,
ZOMOFEIERE CRERZERIED & »
-7 (Tablelb).
2) IEBEN Ga, HSEEMN St

A Bl B #OMIEA Ga (ng/mg protein)
1357.8+18.4¥ £ 1°60.9+30.3TH N, CE &
DEETIF90.6121.9% £ 1f49.2127.6TH Y,
CEIVWThOBLIVLER (p<0.05) 125
ETH -7,

¥EIEP St (ng/mg protein) & A $#4.77+
3.29, B##3.40+1.72, C#$3.36+1.39, D&
4.78+1.91TC, WTFhoOBBICLEREZLLH
-7 (Fig.2).

Tablela Relationship between mucosal lesions and esophageal varices
in patients with liver cirrhosis.

Mucosal Lesion
NP Erosion Peptic Ulcer Total

NoVarices 9(33.3) 10(37.0) 8(29.7) 27(100)
F1 6(13.0) 25(54.4) 15(32.6) 46(100)
F2 6(19.4) 18(58.0) 7(22.6) 31(100)
F3 13(25.5) 27(52.9) 11(21.6) 51(100)
R-C sign(-) 17(19.7) 44(51.2) 25(29.1) 86(100)
(+) 3(12.0) 12(48.0) 10(40.0) 25(100)
++) 8(27.6) 17(58.6) 4(13.8) 29(100)
(+H+) 6(40.0) 7(46.7) 2(13.3) 15(100)
34(21.9) 80(51.6) 41(26.5) 155(100)

NP : not present, ( ):

%

Tablelb Relationship between mucosal lesions and liver function test
in patients with liver cirrhosis.

SGOT  Bilirubin ALP Cholesterol T.pP. Kice

Mucosal Lesion (1U/1) (mg/dl) (1U/V) (mg/dl) (g/dl)
Negative 45.44 0.78 77.50 150.36 7.18 r 0.11
+16.50 10,29 +26.04 125.06 +0.74 *i0.04
Positive 68.78 1.25 96.46 147.08 7.20 L 0.09
+35.62 +0.65 +37.91 138.59 10.62 +0.03

meantSD, *

. p<0.05
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3) MBF:

(&8, WAF3EEO MBF (ml/min/100g) & A
BET158.4120.4, 144.4221.9TH D, WEE
E (CB+DH) Tl3123.8+19.0, 123.9+20.0
TWTFhLIFEEE CHER (p<0.01, p<0.05)
IZETLCwA (Fig.3a)., 7FEEED
5 C#ELUDBOKE MBF 13132.9118.2,
119.9+18.0CA#IZHKLER (p<0.05, p<
0.01) IZETFLTHY, W3 MBF 12 C B
133.5+£10.6, D 8£119.5+21.8 T A BEIZHL

i

KAFTERElz D #El: C B I L LR T 048 %32
HEPEEEEI 2,7 (Fig.3b).

(BN FEERD

1) BHMEEEOMER .

FFFEER O BREIRIE PRI R R « U5 AL
AT, MBYUEEA LA BRICEES
AL 254, REKS2HOIIHOLETSA
B sh (Fig.4), ULIZxtiEE (n=6)
1317.2+2.6, HFEER (n=5) 1333.6%5.7
T, FFEEHOBEHERESSE (p<0.01) T

D BAHZIETL T (p<0.05). &, » -7 (Fig.5).

Gastrin Somatostatin
* *
ng/mg protein | L 1 ng/mg protein A
A rﬂ
®
100§ ° 4
A
8 A 100 O
41 0 .
sof B g ‘ © 4 N
5.0p
@ Py {»
0 a ] % L 2
A B o4 D A B (o} D
Fig.2 Changes of antral mucosal gastrin and somatostatin concentrations.

A : control patients,

B : patients with mucosal lesions,

C : patients of liver cirrhosis without mucosal lesions,
D : patients of liver cirrhosis with mucosal lesions,
meantSD, * :p<0.05

Corpus Antrum Corpus Antrum
p<0.01 p<0.05 pLoot p<0.05
. p<0.05 n.s n.s n.s
ml/min/100g | | |
ol mi/min/100g mi/min/100g

2008 200

wl ?{ﬁ %*fn‘ ?} = F

A LC A LC A ¢ o A ¢ o

(Fig.3 a) (Fig.3b)
Fig.3a, b Changes of corporeal and antral mucosal blood flow in patients
with liver cirrhosis.
mean+SD, n.s: not significant

ﬁ-'Ev} $+ %.}
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Fig.4 Macroscopic picture of gastric mucosal lesions induced with
0.3N HCl in rats with or without chronic liver damage.

P<0.01
ui

T g+

control liver
damage

2) BHERE

EEEE (n=8) LHFFEERE (n=5) DBEH
SR (ml/3h) 132.5£0.9, 4.8+1.4TH&
EHTEE (p<0.01) IZHEMLTHD, HEE
B (mEq/1) 1321 %£h87.1+£26.8, 55.5%+
19.1C, WRE#HTEE (p<0.05) IZELTFL
Twi, E2i& (mEq/3h) 120.22+0.16,
0.28+0.16 CHEZIX L >~/ (Fig.6a).

x#B@8# (n=16), FFEEH (n=5) OX7
Y viEM (ug/ml/min) i3 1450.7 £+ 528.8,

®
[
L “-I- Fig.5 Severity of gastric mucosal lesions in rats with
chronic liver damage.
UL : uler index, mean+SD

596.8+193.3 THMEHTHEE (p<0.01) i:
KTL, =73 ol (mg/3h) 123.10+
1.16, 2.84 1. 16 L MFIZAHBEREIL ah o2
(Fig.6b).
3) 7 M StEIEEOMEL
2HREIZE BV~ N A F L OfEiERRIE
Fig.7 T, 0.1ng/tube #» % 100 ng/tube i
FCRIEATRETh 7. £ FBEIBLE
DMLV AYF U 521, 4f% 8f%
CHERT 5 &, ZOFRIIITITEEGR L — 3
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Total Volume Acidity Acid Output
p<0.01 P<0.05 n.s
L | ) méq/| r - mEq/s3h
A
8.0 1200 0.6, o
A »
[ ]
L L &
s } & 4 "
awf O sofF 4 03k o
[~] { L a A e -
“ =] ]
N g - H
]
i trol liver control liver
control liver contr Wdamage damage

damage
Fig.6a Changes of total volume, gastric acidity, and acid output
in rats with chronic liver damage.
meanxSD, n.s : not significant

Pepsin Activity Pepsin Output
»o/mimin RSO0 n.s
'_I mg/3h r—
20000 g 5.0 L
B [ ]
o a
o
wop © ° 8
o - d
ot o
® 10
control liver control liver
damage damage

Fig.6b Changes of pepsin activity and output in rats
with chronic liver damage.
mean*SD, n.s ! not significant

%)
T @ Synthetic Somatostatin
60 B Somatostatin extracted
from Rat gastric mucosa
s} Fig.7 Standard curve for synthetic
somatostatin and dilution curve
B for somatostatin extracted from
20k rat gastric mucosa.
] ] 3 1 1

1
001 01 1 10 100 1000
Somatostatin (ng/tube)

L. FEIEN Ga (pg/ug protein) 30.78+0.16 »
4) XEREN Ga, ¥BEPY St, ILF Ga ! 50.94+0.38 L EIMOEMETRL, A St
BB (n=6) IH~FEEH n=7) O (pg/ug protein) 1£3.83+1.06451.77+0.83
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Serum Gastrin

Antral Gastrin

Antral Somatostatin

857

p<0.05 n.s pL0.01
P9/mi A PO/pg pro!einl | pa/ug protein
400~ 2.0 6.0p=
. ]
- ]
° b - 8
00 © * 10f g-} - sof © °
° |
- @'I' o ) ' < 'I'
[ ]
control liver control liver control liver
damage damage damage
Fig.8 Changes of serum and antral mucosal gastrin and somatostatin

concentrations in rats with chronic liver damage.

mean+SD, n.s : not significant

Corpus

p<0.05
ml/min/100g

100~

o]

1

oo®

control liver
damage

Antrum

n.s
ml/min/100g ( |

3][ b E

control liver
damage

Fig. 9 Changes of corporeal and antral mucosal blood flow
in rats with chronic liver damage.
mean+SD, n.s : not significant

EEE (p<0.01) 1ZED L2 T xtBREE (n
=6), IFEE#H (n=7) N Mm#F Ga (pg/ml
13129.2444.04 5210.0£83. 2 IFEERTH
# (p<0.05) ZHM%EH/- (Fig.8).

5) MBF :

%1888 (n=6), IFEEH (n=9) D MBF
(ml/min/100g) 13 fAEET65.1+£16.72 5 44.7
+9 5AHFEIZETL (p<0.05), WFIEE Tl
43.5+16.8 5 33.3+5.6 L AIFFEEH TET O
EmxRn - (Fig.9).
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T gastric mucosal barrier D& T2k 3 H 4
% > back diffusion ##E L, ZOEREL
TIRHBIREE, FIRETUEIRGE, IR ok
EHITTVE, EEBVEESN TwEEDL
L TEMIEMGRER Y S0, BIikEHI/ RS
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BRET AT KN LW BB
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AR B H 16 OWRE T, FIESICHL F
FEO A TEMEMRITIERI R L2 L 8
LTsY, 20RERE U THEEEFEMCEBENL
BEOFEIZOEREL, FREE CIRERAS
IRFEAL A e ERARBEDIRL YRR TH D, £
NEMPBENFLESI LI N ThHAIHENET
L, TRMFEDEZVEHREHBTLIFERT
HBLBNTVWE, EhBEU Ty MIbITS
B CILIRED, HWPIE L b ICMFADE T 2880
20, BB OR T AEETH -
. ZHIMERARL IFEES v FOIRE K
IR E S E AR AR ETALD
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The pathogenesis of gastric mucosal lesions in liver cirrhosis
Toru ITANO
First Department of Internal Medicine, Okayama University Medical School

(Director : Prof. H. Nagashima)

In order to clarify the pathogenesis of peptic ulcers and erosions in patients with liver
cirrhosis (LC), I studied concentrations of antral mucosal gastrin (Ant-Ga) and somatostatin
(Ant-St), and gastric mucosal blood flow (MBF) in patients with LC. Furthermore, using
rats with chronic liver damage induced by carbon tetrachloride, I studied gastric acidity,
pepsin activity, serum gastrin (Se-Ga), Ant-Ga and Ant-St concentrations, and MBF.

Of 155 patients with LC, peptic ulcers or erosions were observed in 121 patients
(78.1%). Ant-Ga was significantly raised in the LC patients without mucosal lesions
compared to the LC patients with mucosal lesions and in control patients without liver
cirrhosis. MBF was significantly lower in the LC patients compared to the control
patients.

In the rats with carbon tetrachloride injured livers, gastric acidity, pepsin activity,
Ant-St and MBF were significantly lower than in control rats with intact livers. In con-
trast, Se-Ga and Ant-Ga in the rats with the injured livers were significantly higher than
those in the control rats.

These results suggest that impairment of the defensive factor represented by MBF
rather than the aggressive factor represented by the gastrin level, gastric acidity and
pepsin activity play an important role in the pathogenesis of the gastric mucosal lesions
in LC.



