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THEMEBEER FEIBD TRRTI YL 0REY
AL, BYRTFHECRBBENEYHITI LR
FEHONARGRLEELRFTH S, REREOHRE
ZowTikohEcEx DR Eh Ty, BE
R BHE AR FOETAABR, AL ATR
HREBET L OBECHERY EL LTV &P FHER
DEMBEREOEB LIt T\VB LDORMIELR
T390, HETLEAT » P AV CBCERE
MFEE, BHE= 51 ¥ -H#, B ¥ potential
defference(EA'F, PD), B pH OHE LR LER
DHE LABORBEBT LB, ULil, Thi
TORSBHC R T AR IARBEEREOFRELD L
DILBAT 5 oM%<, BEEOBRESERE O FGEHME
LEMERE L OBBRET A R Ed e Tl
DWITARRAREG S, —F, REROZNEERE
DFPHIHMEAE L FRTH 5 & BBRRICED
LT 32, BEFREEMACIEEIIEE Y v
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T80 MAEHMHFEREEN1—1 FhXFEZER
5 1 44EE

F=T VWS RERIEAGN A P v R LT TEM
EBEYHRTH>HRELER IR T LY, BEERKO
EMEBEERECRIETRERFOBEYHAOERE
B5VITEEOEGEIN L OFRETRET S &
REELEbhA, %I TESDLIECEEDRFEY
Rl EEREC OV TEHERDORERETHHRE &
HCHMEFHETOBE L L C B KB potential
difference (JAF, PD) B X OUHBRTOHEEL LT
ENpH 0B LEEREGIRORLIEET » M &
B TRBRWRE 2T -7,
II. MREFE

220g Bij# o Sprague-Dawley R#tE 5 » 2550 %
FBCHBBIE D &% HifT L 7= BiBAE 2 38 (control 2w)
B, BBAJE 458 (control 4w) B, REFXHERE -9
BEL 7o 2 58 Gaundice 2w) B, EiH 4 38 (jaundice
dw) B, BREAARIMMm O ) aveFa—T%
BALTOBIF = — FRHE L CRRBRFEET OB
¥ 238 (jaundice 2w with biliary drainage) ¥,
¥ 458 (aundice 4w with biliary drainage) %K
HHODFEICEL CTER L, BEE 2, 485, &
B2, 4BBNTI2 E¥R AR, BE2, 488
T EFAERS 2 ¥ 4 BRCHEEREYTV3
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AR OBERE A B\ i D b H1sKRE o & &% Ta-
kagi WD HHECR V- AKBHERLYAT LBEERK
(ulcer index, LAF UD, B¥EPD, §W pH # LT
RTHECTIIE L, UL Hwa, wHg 2, 4,
6, SEREITEXE PD X UBHN pH HFEF 15
HWRE S FE z CcAEGAE L. Ul kounTtiR &b
HE 68 (jaundice 6w) A ER LRBEOB A 21T -
o, Eh, BEHCRWTEFAERBGEER X OHE
AR OAE, FFHeE, MEREQELRTELL.
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1%Ar=9 vIml%EAL T 1 REOEEY
ToteDd, E2ABACYHLEEERECHRER
EOEE (mm) RELEFOBFAE Ul & Lk,

2. BYEPD

= —FARBRTEHELCESEYD T L LFIT LY
PDRIER DO - BLEEE (=4 « 7 4 FFHE
Tokyo) AL, BEOLERNEETIECET S
ISBATCEELY, NEEHEE L TCPDRAIERL
FEOERY 7 » V EEAMRFTORTIIBR LI,
7y R KEWRAOSEr —2 i Ah, 7o 2K
B Y EELENEPD »EERBIC D2/ -T
KEHEEZ AR LHHEEL S E CEREPD 2 <
E xR FEEEMES, TI-101, Tokyo) %A
WCHIE L,

3. BWpH

=7 ARRB T CEBE LT S 2E&R (Micro-
electrodes #%1, MI-508, USA)¥FEHYD L < BH
CEABEL, 7o FEKBHEEAOEHEr —CKA
hWRE L VEET 0% /K-> TKBHWELZAMLCE
A pH # KBHWEE S KM 2 cEKFEAE L. pHD
E L pH 2 — # — (Schott #8, CG-882, Germany)

BEBE RIS L3 T AR IR & BRI

HEAREE 248 85

PHRLTRVEBZEFTCCRELL, ok, TRE
B&ELTCPDHEALRBEOBRENRER L LENE
FHO R T s#R LT,

4, FFERERIUVNBRELSE

FHOT v F 2 LOEFRIC L bR L MER Y
NEVE, TArY)7x2R77 2% (LT, ALP)
i, GOT i+ X O'GPT f, MBEEEHEYRIEL &=,
MEL e Y A4 v {Ei Evelyn-Malloy %%, ALP i
3. Kind-King % #, GOTf % & ®*GPT f &
Reitman-Frankel- &#tE % A CHIE L7z, MiERE
HE(L Biuret &% A\ CHIE L 7=,

5. #tEtuE

FEANEGPHE (m) +E¥EEE (SEM) TERL, &
B ZERRE X Student’s ttest ¥ AL TR R (P)<
0.056%% » THELHEL .

IIL. B§ -

1. EFOBERL

BB 28, RE2ANBSIOCPRE2BHO0xT
AMEREER L OKBHMRAMRROKE LBEEE 2 8%
FUOEE 2 BRECRABREOAERMY R LN, HE
2HEBTRIBLASEMERDTEBE 28RS IV
FUE 2 AR EmaE B e o e,

BEAME 4 8%, EE4BRSIOWE 4B CIHE
B 4 8%, BE 4B CEEE 4 BN THEY
s e, W 4BRCIIEBE 4 BRI~ EE
WS ERCA eh -1,

HE 28, 48, 6 8FTAL L HEE 2 ER,
4 BEFCE T AR 2 DK BRWR AW ¥ Ticlbit
WL18g/BokEBMA L LD L, FHE2H
HTEHIg/BoGEEMSEZ LRI, HE 48
B 6 EBFTREIhE NN/ B, H7g/8 L EEHN
NEETH-7 (Table 1),

2. e I OMBERESE

Table 1 Body weight in each group before and after the experiment.

b.w. pre-exp b.w. post-exp. b.w. change
control 2w (n=5) 223+ 3g 252+ 4 30+ 4
jaundice 2 w (n=5) 217+ 7 255+12 34+ 8
jaundice 2 w € drainage (n=38) 222+ 8 223+ 14 0+ g*-**
control 4 w (n=8) 21712 291+13 75+18
jaundice 4 w (n=10) 224 3 260+ 9 36+ 8
jaundice 4 w C drainage (n=11) 245+ 5 255+11 9+11t
jaundice 6 w (n=10) 236% 3 289+14 44+11

m+SEM, *p<0.05 vs. control 2w, **p<0.05 vs. Jaundice 2w, tp<0.05 vs. control 4 w
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Table 2 Liver function test values in each group.

Total bilirubin

GPT ALP Total protein
control 2w (n=6) 0.3£0.1mg/dl | 120 6KU 35+ 2KU | 28+1KAU | 5.7+0.1 g/dl
jaundice 2 w (n=9) 9.24+0.6* 944+123* 132+25* | 53+6* 5.540.1
jaundice 2 w ¢ drainage (n=7) 0.6+0.2 500+120* 31+ 4 21+4 5.9+0.2
control 4 w (n=10) 0.3£0.1 260+ 37 30+ 3 12+1 4.9+0.3
jaundice 4 w (n=10) 5.5+£0.4**.1 | 660+112** 35+ 4t 33+3%+-t 4.8+0.3
jaundice 4 w ¢ drainage (n=8) 0.7+0.2 299+ 46 59+22 24+ 4+ 5.7+0.4
jaundice 6 w (n=10) 5.7+0.6% 511+ 30t 41+ 9t 38+3 6.2+0.2Y

m=+SEM, *p<0.05 vs. control 2w, **p<0.05 vs. control 4w, *p<0.05 vs. jaundice 2 w
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BEXADAE o1, GOT EITEE 2 BE S L R
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REBREEY R U, MESEG B2 MBS 2 BR,
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%@f&ﬁ‘ofC.

BEAE 4 @R, ¥E48% BE4ERCE, IE
BEV AV EVEREE 4GBECHO 2B bG8
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CRERBEXRDAEN-7, GOTHEHIEE 4 BT
HEE 4 B EEEELY R L, GPT HHE
4 BFECHO 2B EEY R LA EEEY
BadTeh oo, ALP (I EE 4 B X O E 4 8%
THBAE 4 BFCEEBEY T L. IBFEEARIT
BE 4B T 2 BN eeEmELYRLE, ¥
HEABH CAEE 2 AR CEOBERE ) L v
fif, GPT, ALP ¥ & CMEBRELHEI FE R EBEL R
L,

HHE A TIRMBER Y VLY v, GOT &, GPT
R XV ALPEAVCTh S EE 2 BRI ENEE R
EEY, DEREAEVAERGMES R, BHEA4
BB AL L MEREABEIERAEELR LN
L WFhdEREEZR DI -7 (Table 2),

3. Ul

BiBANE 2 AR, HE2EFRIURE 288 Ul
EHEINIIVCTRL0E0mm & BEREPRD -
oD, FRBERICHEN LIEE 8 B TR E
$32.0+4.7, 46.9%7.5, 39.3+5.4mm & \FTh ok
RIEBWTHHEE 2 B CHEIE 2 Bt NaEy
AL, HEHE 4, 6 B CiI e 2 R cRBANE 2 B

Fig. 1 Changes in ulcer indeces in control 2W,
jaundice 2W and jaundice 2W with biliary drain-
age groups induced by the restraint and water-
immersion stress.
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CHANEELEMELYR UL, BE2 @R citfho 25
EFRRICHRAR I LAY, AERRT & L EE 2 BB
HAYEME 2R LI 6 BRI ¢ EE 2 AR b~g
BhEMEYRL:, HEE2 AL OB HERE6
RETEREEEXRDILHMBOVThORECR\VTH
BEEERAD -7 (Fig. 1.

BBANE 485, FE4EFRIURE 48T Ul
BHERINZERFH0.020.0, 1.0+0.6, 10.4+4.9
mm & BB 4 BF CREERE Y RD I o VK
H 488, BR4BHCEEREYEDOEFL4BRHT
il 2 B HA~NBEELY R UBEBE 4B oI ER
ERROI, WEREX I L L BRI RE
8 B¥fE133.2+5.5, 44.6+7.0, 47.6+6.7mm & 7t -
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Fig. 2 Changes in ulcer indeces in control 4W,
jaundice 4W and jaundice 4W with biliary drain-
age groups induced by the restraint and water-
immersion stress.
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Fig. 3 Changes in ulcer indeces in jaundice 2W,
jaundice 4W and jaundice 6W groups induced by
the restraint and water-immersion stress.
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B 4 BRI EABEY R THRAS AL i (Fig. 2).
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Fig. 4 Changes in potential difference in control 2
W, jaundice 2W and jaundice 2W with biliary
drainage groups induced by the restraint and
water-immersion stress.
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7= (Fig. 3).
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BRCHNREFCEEREEY R LU, MK 2%
BT D—35.6+3.9mV » LHEEERKCET
LHIEH# 8 B¢ —20.1+2.6mV & 72 7o, #HATHE
DVLTFhOBACBVCTIEERCEEEL&MEY
RLte, ¥, WThAORATBWTINBRL O
CEEBEYRD -1 (Fig. 1),

BRAKE 4 B, BHE 4880 PD IHFEFiOLThE
1—34.0+2.9, —29.2+0.7mV 2 L HRER BT
BAOLBWEE SRR TThEh—19.0£2.1, —-9.7
1.1mV &b, ERFTHEO VT RO AT LB
BARE 4 BRI HANHE 4 BAF CEEY R RLFERE 2,
4, 6, SHFECREEELY RO, BEFEIMFA
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Fig. 5 Changes in potential difference in control 4
W, jaundice 4W and jaundice 4W with biliary
drainage groups induced by the restraint and
water-immersion stress.
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Fig. 6 Changs in intra-gastric pH in control 2W,
jaundice 2W and jaundice 2W with biliary drain-
age groups induced by the resraint and water-
immersion stress.
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RMCHEBZABEY R L, $i, HBEE4ERCK
ROUThoORACH VT HEBELRTERCS b K
#2, SFEITCTHEEEYREDL (Fig. 5).

5. W pH

BB 2 8%, HE2EANOFTN pH 3HRiOL
NFN4.8%0.3,4.5+0.60 L HRERBICETL,
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Fig. 7 Changes in intra-gastric pH in control 4W,
jaundice 4W and jaundice 4W with biliary drain-
age groups induced by the restraint and water-
immersion stress.

a—n control 4w (n=5)

A—a jaundice 4w (n=5)

®— jaundice 4w ¢ drainage (n=4)

(m T SEM )
* P <0.05 vs. control 4w

g 2 _#;‘_H 1
e

Intra-gastric pH

0 2 4 § 8
Hours Stressed (hrs)

HHE ST ERFN2.5+0.4, 2.240.2& o1
B, WThoOBSACR T EFNCEEEY DR
ote, B2 BB TIHERNO5.620.400ETL
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(Fig. 6).

HBANE 4 BR, FE4EBOFH pH MR OZ
RER5.740.5,4.1+0. 30 SR EFRTETL,
HWHEE SR TEhFNn2.840.4,3.0£0.35 w72,
FRATCIIEE 4 83 CHME 4 BRI EREEE
Ex R L B3R ER TR ORI RV T b R
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4.910. 20K T LHERE 8 FRIT2.6+0.5& Ta e
BDOTFhORECBVTHMO 2EHLOBHVKEEEE
EX Rl (Fig. 7).
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AEARE 24% 85

AF-RHEEI L ENENRESENBEL T
{, HEI FERTHEIAOPHBLIRLSCRDZ L
PHRIZNDS, BHEORFELVIEE2HET » TR
EHT v bICHKEHER O BRI = & L& — (G
BE BEEOROKTIERCHERERIALY
WEXRLZEXEE LBV A#ERESIR/THL0
LBbh sy, BHEOREHMEORBECOVTIKRE
LTRLTEBRBRHYET S LEbhl,
HBERTFIOWTARSECIREN pH 0D H8E
Tiizic, AU ARRRCIEE 288 & HEEK 2
BECENpH E2Z R0V, BWHE4EHTEIE
BIfE 4 BB E~NE@EL R L TR ) EBRIWOTIEY
THTHARELbELZ LIRS, LL, HE2ERKO
BEESWcBT 5 EE L OB L MTFHERICL
BEAS W T BBAE 2 ABICHAND LAETLTE D,
HEABRCTBRAWSAILOETTSZ LRTEIL
HHTETAHLERIEZ L, ToakBELTH XL
EBRHEETSEEZLRD, FRKBRREIHEE
288, HE4BEOVWTRERWTLEWN pH 0F
Ec BBARE 2 BB, HBE4BELOMIEXRDT
KEBHEREOEBRSWICE LETREOHRIROF
EBIRETHEEEZLAL,
FEEEONBFMRECRET 2 BB G EL T
LEREOM Ex et 5 5 2 THETRELABEET
BB ENFEDLRT RN Uh L, HENEL
MR LY EE I BETEEREBOETE &L
FEGITI, BEREODHRI B L1 b BEREEXD
POBRREL - THBADEHELFERIRHL LN
HEINTC5, SOORFCIEE 2BFHETIE, B
HEREC X Y KBHRBOBERENINH S hizor
XL, HE4AHCTRBEEREVDPE I LT RKBHR
B THEBEREXRDLE, chboz &3, #
BT EHEREOBRERETFHHESB L,
EHKBBHEBRELOIONA P v ALl TEHRE
BYFRTH>IREIDDZZLEBTEI LI,
Kodama &9 HEVFR T 5 L BERFOBER
EFRHHRVALNRIEL D LEWELTEY, &
HAORE*ZHTEL0LEbh s, EEIAFRE TS
ERERIFOBERETHHREIBL 5EF o
T, Ao 2 & < BERHAICEEE L s B IR R
FHRBE IR W EBEBINTWD, 0
EOWTR BN, BHE= A+ -KH B
%, BHEMREEL G- - AEEREHERTOm
DHEILIBRHTLZ EALELEEbRL,



Ele

7.

19914F 8 A 63(2161)

BER2DCHI VB B Y - o thRES R LT, BAEE 86:173—178, 1985
RFLEHRE GTRIAEE L AR EHHL 9 SEER, 4 K¢, BHFERE, | HAEERER
TR 2 AlEEOWTOERINFE, BrE
37 ﬁk HREMmE 6 AT, BAA=EE 86 © 298—303, 1985
. e A m L — e 10) BFFER, 14 Kig, SHERES, | AEERER
g s e DRI BT 5 RROTR, FIHIH
% : 821831, 1974 O BRI & Eﬁ%i‘*”"‘*“ﬁ%“” & ”ZT
(BT A PR oT, BALEE 871 510—517, 198
D E{;E&Bﬁ%ﬁi;{ig;géﬁiﬂzfgf 1D PEELX, SHBH, BHR—as  AESEHEE
o, HMALIE 16 40—44, 1983 & Fiio Risk, Est 30 : 305—310, 1975
D REEX, #H#EEX EEA LV ABBORGXR 12) YRR E, BREE, WA RiEr  HEEREL
MERIZE 5 TH0, BEE 36 2180—2184, EHBEAELMORE &R Fa 3
1987 677—689, 1979
Q) KEE=, B B ERBETEA  BECKTS 13) Takagi K, Okabe S: The effects of drugs on
PALE I, BRI OB MR 5 & 27 A the production a;lcia ;ecovery;spr(;cessses 1(;f6 8the
S . - stress ulcer. Jpn armac 18 : 9—18,
ﬁg%%ﬁ”’“ o R 28 65 10) 5 GHES © PABMLREICH T 5 FREICHRT 5
5) ML | BEMITEICH > B BREREOR s VEZ B Bl S B S el s
R BT A SR — = & LT ERER BBrE—. fEMESE 36 1 107—123, 1988
BORKRESy b o B35 A8 EHERD 15) Kodama O, Kodama M, Takeuchi H: Acute
(AGML) o BHERFMEETFOER &> 4 52 hemorrhagic gastric ulceration in experimental
VOFBHREIL O WT—, EEKEZ 33: obstructive jaundice and the gastric mucosal
31—67, 1985 defence mechanism. Edited by Kawai K. Gas-
6) Nagata T, Nakamura N, Sakaguchi Y: tric mucus and Secreting Cells. Excerpta

Medica, Tokyo, 1985, p263—268

16) RLIFEE, th~ K, A XKL | AERRES
T ORI ERD BRI - BBETIC K X IET
= HBrEHEMRTOoORHRERXRELERS
WieoT, BAEEE 91 464—471, 1990

Defence mechanism of gastric mucosa in rats
with obstructive jaundice. Edited by Tsushiya
M, Oda M, Okazaki L. Proceedings of the 11th
Annual Meeting for Ulcer Research. Yurinsha,
Tokyo, 1984, p185—190

- : 1) RRBEX, FHH1EX, #4& R HERREROS
D¥ B EORER BHERED . HAREEER '
mxﬁb%&@%aovr@%ﬁmm%,ﬁzg BREEONRK. 1. BMERBREON K,
M= 4L ¥—RBOEs D, BILE 85 FHE R, PAEMSUE L SMEEE. SFRHKR R
1464—1471, 1984 ' #, 1986, pl47—153

8) BIIRE, BILfC—, HHEXRE,  FESHEHEO
BUERBCR I ETHE, BeHETFOmENMD

Effect of the Duration of Obstructive Jaundice on Acute Gastric Ulceration and on the
Prevention of Acute Gastric Ulcers by Biliary Drainage
in Rats with Obstructive Jaundice

Yasuhiko Kamiyama, Iwao Sasaki, Tetsuya Matsuo, Yoshio Matsuda*,
Hiroo Naito and Seiki Matsuno
First Department of Surgery, Tohoku University, School of Medicine
*Department of Surgery, Saka Sogo Hospital

To determine the effect of the duration of obstructive jaundice on acute gastric ulceration and on the
prevention by biliary drainage of acute gastric ulcers in rats with obstructive jaundice, ulcer indices (UI), gastric
mucosal potential difference (GMPD) and intragastric pH (IGpH) were measured in rats jaundiced for 2 and 4 wk
with or without biliary drainage and subjected to restraint and water immersion stress. UI were also measured in
rats jaundiced for 6 wk. The UT values in the rats jaundiced for 4 wk were higher than in the rats jaundiced for 2
wk. The UI values were highest in the rats jaundiced for 6 wk. The biliary drainage was effective in the rats
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jaundiced for 2 wk, but not in those jaundiced for 4 wk in the prevention of acute gastric ulcers. Acute gastric ulcers
were induced only by biliary drainage in the rats jaundiced for 4 wk. The decreases in GMPD were prevented by
biliary drainage in both the rats jaundiced for 2 wk and those jaundiced for 4 wk, but its effect was more evident in
the 2-wk jaundiced rats than in those jaundiced for 4 wk. The IGpH in each group of rats was not influenced by the
duration of obstructive jaundice or the biliary drainage. These results suggest that 1) long duration of obstructive
jaundice aggravates acute gastric ulcers and damages the gastric mucosal deffense mechanism; 2) long duration of
jaundice reduces the preventive effect of biliary drainage on gastric ulcerations and acute gastric ulcers are induced
by biliary drainage when jaundice is very prolonged.
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