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AHMERS, WbWwad R ML REBIE, BREN
BRI L, BEHRBED 1o Th s, 20FRRE
FELT, EMBEBPICLS b0, B &L 3
Curling's ulcer SHE A &, M 4 & F i % o
Cushing’s ulcer & CHISNT WA, T DFAEAM
Ko &, MANAE» SERY, &2 0EEBERNHE
BRERNTVRICEhbHE, KIETHEBRNE
BRTLWEVONRERITHSE. X b L XEBOERY
oW Ti, HEERNTOERERRSPNT VS,
Cody & i3 acute gastric mucosal hemorrhage &
WHEHEAHAVTW 3 2, multiple superficial
bleeding &bk L TW 3. Separanza® i3, EtLkE
WOBmX T, ZhaREENC, (1) UsAKHMNE
KT, HEOUSADAT, BEEARL LIcERL,
SRUETHY, BRI, BEMOBSWERICRES
360, (2)Curling’s ulcer, Cushing's ulcer ZFic
Ron28MF+_1EBEE REO X b L REE)
T, MEERL cRcEREL, 285, §hfor
h ) EEBICRET A LD, IKKYILTWE. 58T
DEREIRBOWE TIE, &5 O EER 135 EHEREN
ST, B (UL - 1) BLUORET (UL-1) =
OYA YOERWVEENEERTH Y, % OHFREALE,
B4 5 6008 0,

BEEIZ L 2BBREOBEREERL, hoED
WEAERTTHHMNT, 5 v b & HOREEE: T cHk
R, kig, EBROZ b L ABEBEEERL, B+
IR D A%, MiTEHEE, = % L ¥ —KH#, RUK
BENLSEE ORI LA, &51, 2 b L REEICH

TRMRE LT, BIELENEREEAL, SR
ERU, =0 ¥~ B RIET B> TRITL
fo.

HERUHE
[. {ERHY
Wistar %25 » b+ # (270 ~ 300g) 140 PC%F8
Wi,

0. ZEBRAERUERRE

1) R bvRBEERE (LRABLETE) RU
Tk 7 v bILEERAT 24 BEREIIIB L L, ko s %
Lo, %Y, 5 b RER LT - 7 THEREE
L. 200 20 CofEiBkdic, @TFREMHKET 3 %
THaiciBks e, PIREKEE OBEEH 30° 12
-7z,

2)  xTMEEE: PUREEATCEIERIC F A R 5 —
L NadOmg / kgZiEA L, ABIRIBIC S CBURL 78 L
BeL.

3) BEWERE (BE) RUOERGE, KHEK: =
bLz BHSOE - TIEBEORE, BXUR ML
2 BETROMBEOEERELZHNE LT, 0 Cic
WEIL 2 Db % 7 FoES0mlic, pHEARED 2 9
NaHCO;, %= #mn, MEEHKE S BH & L T KCI
40mEq/L 22 ik 28R fEL , ENBREIT» /0. /B
wAaiE, FER, BEEHL, BER, sL0+=
fRIBERES & D ALHN L e/ MBI Z A, & % 19CG 0 F
a—7AFEAL, BOMALN, BEOE L. BHE
B 30 co/ B & L7,

Studies on Injury of Gastroduodenal Mucosa and its Protection in Experimental Stress.
Toshihide Hayashi, Department of Surgery (1), (Director: Prof. T. Iwa) School of Me-

dicine, Kanazawa University.
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4) HEEMEUE CE): REMEUMIC L 2R
BRSNS N L ABBICLOL S REEBESEZ 20 %
BB fERL L 72 PUROKE R b L RBRICEILD,
BERE L, BP9 L Y 0.5 an LT, REMEARBELER,
W L7, L s%, AMVRARERLC.
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1. —BrsE
1) MmEORE (SESREOKHHZE(L)

ABTHAIEL 7. 2 b L 2 BEFETCEABBRIC 24
F=YD~7Fa—-TREAL, BAXEHROZH
RERDSEE LRV THIRE £ ZBEFNCRIE L /.
2) HEBREREOHE
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Fig. 1. Calculation of blood flow by hydrogen
clearance.

. _ Ky
Ci=Cio.e M A

Za

5EfokiER b L 2ABMHE, B, B+ 1B
ARHE L, KBRS - T, HEX D ok
ZHEE LK.

3) EEEEK (LB U- 1 &88T)

s SoHll, v vroBER, BEOMEHEO
Hxb-> CEBER S L.

4) MmEAT= Y yORIE
ABRUBEIKBLT, BEMICZ b L 2EME,
BERE oML, MESHL., RIAEPC LY
HA MY YEERIELC.

2. MiTRECEHE

1) BB E

DOBEE, QES, O+ _f5IBRPagE ot
a—5 4 v ENEASEREYE T ISR
ALt COBREAFICESRE, 7 POBORL
9,31/ FOBETKENZE | HERAZ L%, T
g FOKEA A MBI - TR D MFEEEREL
tz. T @R SE ic &, UNIQUE MEDICAL # % o
PHG201 k% 7 1) 7 5 v 2 RARIMHAEH & F 2. K
B4 AVERALLIOFE YT, 1964 £
Aukland Eick D RE SN2 HET, BN TRERE,
HEEOBVWKEN R PR & FRRASE, iK%
LT A ST I —E il clfns ¢, T 0k,
KES R DMEREIEY, HEBPCERSNIOKES R
A I VRS s RELZER L c—o O

|, LbhbwB s YT R (K1) & LTRD,

5%, WAL, BB % Kety BRI (2)

Ci : hydrogen gas density in tissue

Cio :

hydrogen gas density at beginning of clearance

F : blood flow to tissue (ml/min)

w : weight of tissue

N : gas distribution coefficient of blood/tissue

t : minuts

K=F/w: blood flow per unit weight (ml/min/g)

We get the value of K=69.3/T% by inserting T% into (A).

Fig. 2. Theoretical formula of analysis of hydrogen clearance curve by Kety.
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o E-0 & 4EXHE (K = 69.3/T1/2 nl /min/100g) <R
HEHETHD.
2) HERRLESFDIER

A b L RAFE, 5y EERRL, BERAERC
19G /GtgtERIA, BEL, —HPUHREBEH L, /M7
mEMA, RIMEIT-72. %4, 30 ciemBlizy v
FUETREETYEBRLUICE, Bic2.5%7 08—
LT AFE FTLSEERL, MEREE L . BER,
#ilg (Mercox) MW, EH| (Cl — 2R) 20g =xt L,
B (MA) (0.5g iR+, 120mm Hg I FOETEL
CIEAL, BRAPIW 5 DMRE L 2%, BEmE L.
BREBETOBIC, 20% KOH i 3BMEL, 20
HBiERPTIEEEEERE L. COBREL SERVEL,
s, MEHUEER L. i, EEETHE (B
SELHFS ~- 2) CHMBELBEE Lk,

3. adenine nucleotide ®ifll5E

method: UV End Point technique

management of exclusion of protein:

mucosal tissue -
0.5M HCIOs

1) $Eo7s/,vr39BATP), 757/ v
20 8 (ADP), 7 /81 Y vB (AMP) ORIE
SEFID R b L X AR, BH LB+ B OE
ARERO. AR BRTAUE L. (ISR OB &
5, QRIEHR, @+ Bk L L. O~QD 8B
LD EBERNBRE S CHEEJEL, FS5 4T A 2,
T THEEL, BEEMEL, 0 CRENLL
0.5MBRBPICAN, "5RFEIF A F—THE
VFAXL, ZOLFEF U Vi (K3) K TRIEL
1.
2) B+isBsBEEE D adenine nucleotide @
£}

U+ VETRIEL %, ATP,ADP,AMP % #ic, k514
Dz xAF-RBOZHME(LOREL LT, HER
(ATP + 1/2ADP/ATP + ADP + AMP) ic&-5 W\ T
s fo w9

0.2g
12ml

....... centrifuged for 10 min., 3000rpm.

management:

solution I 20ml.....

+

solution I 0.2ml...

+

supernatent 0.2 ml

...0.5Mtriethanolamine buffer pH7.6
glycerate-3-phosphate

¢

mixture———— measure (E1)

+

solution Il 0.02 ml

+

........ GAPDH, PGK, GDH, TTM

lay aside for 10 min>measure (Ez)

E2 —E1 = AE

AE X 236 = resulting density (mg/dl)

condition: wave 340 nm

temperature 20~ 25°C

Fig. 3. measurement of ATP.
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4. REEBFARE
ERETHR, BHEBEHEL, 10251 =) »

BEL%:. £0%, NENROH- EREETORE
L.
R &
1. —MmmE

1) MmEOEL (M4)

5y FBIRE BB TIE 106 £ 12 m Hg (Mean
+8.D. MUTT~TE# Tov, | BiEoE 110
+ 16 mn He,5 Bef% 0 F 102 = 10 mm Hg O i< &
HEELTADUL- 1.

2) WBBRERE (R

mmhg
W 10
2
g
w0t | \)}/ “\—E
50
0 f 2 3 4 5 hr

n: 13
X p: N.§S no significant difference from initial value

Fig. 4. Change of cervical blood pressure in § hours
stress.

#*

AT, 350U 3408 (94 %), BEFTI 50T
thJPLic (6%), CBETIE 24 Purp 21 IEiz (88 %) &
5 vAREDIz. AB,CBEE & TIEBERERIC IRARKY
e vidsSshd, TRTRBECRS N, BBEOE
FEERZUI -1 T0BRVEETH- 1.

ABE (R by EMED, CH GREMBUINE) #
W 3KMEEE LT, BlSoENMEs oh/ic i BE
Tl 3R 4 %, 5 ERRA%IC 6 % &, IR

BOUh -1

3) EEFRHOZENL (”5)

SEEERICIE ABTIR. 812 muef, CETIE, 40
Tl mnftE LR SBMBICIEABETIETEIS
mrf, CHTE B EImdThyMBICIHEERER
Withpot, (P<0.1)

— 5 BE T %I E4madTHD AC
Bichh~NEETH - 7.

4) mEyRryvoEl (®6)

5 BRI 13, BNEHREE T 60 = 33pg/ml, A b
VZEMBTETS E dpg/nlTHY, MEMICWEE
BEAIHT, —5, | BEME b EEESE, &2 LK
LTh, BIREEZRDED 1.

2. IMMiTEHEEDERE

1) B+TiemsmEnRosk (27)

gEdtic, EREBESCESE (DEER; 93+
31 ml /min/100g, QRIEL; 63 + 18 mi /min/100g,
@+ felBERER; 156 £ 33 ml /min/100g = 2 L, £
BB SE b bed L L 5 BRRSR I 1, DT R 34 £ 13
nl /min/100g, @<k 14 £ 5ml /min/100g, @ Tk
46 + 8 ml /min/100g L HE OBV E S . (1P <
0.01,®: P<0.01,®: P<0.05). 1 B5fikiE, &
MEMRETA2R, zokiErEbTHdy, D,
@i 5 BRI, BEEOR 1/2 1B T L. @
TRYV/IDETFTICEEE -7,

2)  BHEMEHFNOMR

Bigc aMESNAERBRIc L0 BEELL. L

Table 1. The frequency of erosions in experimental stress ulcers.

group time 1 2 3 4 5
Stress group 9% 20% 83% 91% 94% n=35
+vagotomy 4% 12% 68% 75% 88% n=24
+perfusion 0% 2% 4% 4% 6% n=50
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BT, —RICHRTOBRE 0, $EcED -
THEATMHR SN, HBRL 0 BRME IS, B
EOMBERESERIIYAELTWEZOARESH, @K
i, BABEKE»-TWE. ULhL, [IBESHS
ETIREEMEFIEDSHCHENR SN BERE(E
Bl) TE, BIER (EE2) &0 bELMENGT
H5. LrL, BEoMEOYETFEIC IMERAD
SNLA, mEKE, MBESENSZVOLERTE
. BIILRT 5 & (BE3), EHMER EAKE B

mm

75+

ULCER INDEX

50

s}

;/%”%ﬂ—[,’/’[

0 1 2 3 4 5 hr

stress group
— - — vagotomy group
— — — perfusion group .

Fig. 5. Change of Ulcer Index.

pg/ml
=
g st
&
3 xX
=
2 100 x
8
50
[ 2 3 4 5 hr

—#— perfusion group n: 16 X

p: NS
—+—— stress group  n: 12 XX )

no significant difference
from initlal value

Fig. 6. Change of serum gastrin.
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UBiRTh-tc. —H 5O b L ag ik,
Wi r o 24 v 280 8, BER IR
CMEL D OREOKKORE (BEE 4, BE5) 18
503, ToFBEOCMET 2NERTRIBHMR L
WA, EEREERGE RT AL, &, MM
Bics0e, MEEROREHLEILL, FrlEYAELT

#UCOSAL BLOOD FLOW

ml/min/100gr
200
150
100 ¢
\
~
50 ¢ N ~+ x
N -
N >
i e SN
\\{~ 'x_:‘[‘
L L L s L "
0 1 2 3 4 5 Hhr
bulbus X p <0.001
— - — corpus n:13 XX p<0.01
== = — antrum XXXp < 0.05

significant difference from initial value

Fig. 7. Change of blood flow in the gastroduodenal
mucosa.

X100%

1ot

<
o
T

Percentage of deviation fram mean

contro} vaiue (ATP)

— T

% antrum  n; 12

m bulbus X pan significant difference from

xx contro! value
X100% x x x ; p<0.0§

Fig. 8. Change of ATP in stress group.
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o, HIEOBEHICL BILENBEETH S .

3. adenine nucleotide O |7

1) ATP,ADP,AMP 0 %1t

iy ATP oZib
a. AbLREBERE (A#) (K8)

MEEIR, DT 18.4 £2.5mg/dl/g, @ TR
19.4 + 3.5mg/dl/g, @TIE21.2 £ 1.2ng/dl/g T
H0, 5%, MEBChN, BEESRROE
TFT51£7%(P<0.01)%2L,8iEH65 +8%(P
<0.05), +TIRBEKSB 5 £ 9% (P < 0.05)CdH
BEOETEREDL.

b. BRERE BE) (I

X 100%
1.0
£ i[ 3
£ "
I 3
i
) R
iz =
] "
it o
£8 K&
.
%
0 1 3 5 hr
7 comms
=" n: 1l
PaleZa%e"e buibus X P02 gonificant difference from
. Xx) pen. 05 control value
Fig. 9. Change of ATP in perfuse group.
x100%
2.0
i
£z
32
53
33
s
1
H
&

n: 12
X p: NS no significant

significant difference
XX p<0.03 yrom gantrol value

XXX p: N.S no significant

Fig. 10. ‘Change of ADP in stress group.

m bulbus

5 EEfE%Ic i@ TIR 11.2 = 1.9ng /dl/g, D TH
14.7+1.8ng/dl/g, @Ti3 14.1 = 1.5ng/dl/g T
Hy, ETHBBCLLEBEOETERALMN, AR
L, BEOEFE » 1.

i) ADPo%ft
a. AB (R10)

W EED ADPEIRDTI: 2.2 = 0.4 ng /dl/g, @
T3 2.5+0.3ng/dl/g, @Tix 2.3 £0.5ng/dl/g
TH-71-h8, 5 Mo R b L 2ARIKICIR, DT 131
+19% (P<0.05) & ER LAY, 2hizRLD, @
TRELEBED LI T,

b. B# (K11)

x100%
2.0 F

Percentage of deviation from mean
control value (ADP)
-
o
oese’s

S RO OO

DOOOOOO00
PO
IO
OO0
OO
o

0 1 3 5 hr

i corpus
EBE= atum 12
AR |
" bulbus x no significant difference
XX 0NS o control value
XXX

Fig. 11. Change of ADP in perfuse group.

x100%
.o

2.0

Percentage of deviation from mean
cantrol vatue (AMP)

—
e
n: 12
55" hulbus X peg.05  significant dwarunuirm

ntrof value
XX X) p: N.S  no significant

Fig. 12. Change of AMP in stress group.
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SEERIO R b L R EMZICIE, DI 2:32 £0.35 ng
/dl/g THYH, @3 3.10 £ 0.29ng /dl/g THY , B
T 2.1520.38mg/dl/g Tthh, D, @, @cfs
ZlLEED T 7.

iii) AMP oZ{L
a. A (12)

HREG, OTIR0.7£0.2mg/dl/g, T 0.6
+0.5mg/dl/g, @TI20.55 £ 0.13ng /dl/g T -
fodt, A b L2 AR5 IER%IC I, SHEBEHIC A,
QT 190 £ 10% (P <0.05) & LR A A7, 21

RL,@Ti 149+ 13%.@Tiz 133+ 10%THb,

ﬁ%%’&iﬁb -7,
b. BB (K13)

X100%

3.0

Percentage of deviation from mean

T
g
2
E = XXX
3
: o
g 32
[ [ poe.
b2e]
boe
le*a
| lozo
§ hr

Eoee bulbus x
} piNS no significant difference

XX .
from control value
XXX

Fig. 13. Change of AMP in perfuse group.

1.0

[
E
o

3 st RS

& o0t

< oo

boose

05

0

ere

5%

...i

50

o2en

.t..

0 1 3 5 hr
corpus
=== antrum i 12
Fatstera] bulbus X p<0.01

significant difference from
xx } p<0.05 control value

Fig. 14. Change of adenine nucleotide in stress
group.

MBI L, 5 &M% oE, DT, 140 £ 20
%, @TIR 123+ 10%, @clk112+:9%Tay, D
TRBED FRESH, O, @, QfticEEEZES
Wi otz

2) adenine nucleotide D &)%E

Bzt ATP,ADP,AMP ZE 1c Bl L #:.

D A (R

bR DRE T, WRE (0T0.93+£0.3,@
T0.91£0.5,.®@70.89 £0.7)iclk~,DTi20.47
£0.07 (P<0.01), @,@Tid%~% 0.68 £ 0.06 (P
<0.05), 0.7£0.06 (P<0.05) Thbn, KigH(E
TaERK.

i) B# (K15)

0.5 -

ATP4-1/2 ADP
ATP +ADP -+ AM

n: 11

BRI bultus x
significant difference from
X X} P <005 Control value
XXX

Fig. '15. Change of adenine nucleotide in perfuse
group.

ATP+1/2 ADP
ATP +ADP+ AMP

[ st

non-perfusion

a: 13
X p<0.05 significant difference from initlal value
XX p: NS no significant

Fig. 16. Change of adenine nucleotide after 5
hours stress.
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mEi @, @, @TR& %, 0.61 £0.05,0.72
+0.05.0.73 £ 0.08 L HEOET %22 L, JRilE
BHEHIBEOET T 1.
iii) A, BEOSEMOR L AEEEOELE
16)
BRERRTIE, FERRL VIEEIEICEER
Bh, 24 BE%IE, AR 0.86 £0.06 (P<
0.01), BRI 0.62+0.12 (P<0.06) THV, i
RRoEEORS MR oNT.
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EEGE,5BEE0R ML AAMOEKES , EER
B RNRHBEETH S . R M VXA L HEETE,
WESECEERELY, SHLHBMEZ e V4 v E
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EHET, BEHESE, He ELBICLBIHART, #E
HEORIBAR S 28, RBHALSREENICRER S
N bOT HEHREMAZREZR SN AL 2.
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1. APLRABREEFINOEE

HERHEMER N L ABEDOEFVRELADTATT
DbERFTbhTWVWa., BRTH~DEXH H
eo~e | SEFHEMY, SENICEALAD ZHRA ML
2% 4 IR LAy, BICREENRIE, T5bb
N, T, BERORE T X3 AERENRSILTY
3. BAME T v b 2E&EY — PRI ABIREIC IR
L, mo—ER (20°~25C) okific@ksts
KT, 3F 100 B ERBBEREL B LER
ELt, ENIOFETIE, 2HO5 v+ ERKICRE
— S TEBRARETH S . —H KBS, T v b,
Hou, REBOWT, AEKBICL - TEBERES Y,
RS L DBIESE T 7 1 X — 2 T — T ER L TERN
CEE L. COMETI, 5y b OREELE,
BB 5 BRI Ic R b EEICHIED = o U4 v R
Bhoh, TORBMEEMEL CbZz R EoRLE
Fdd, EREIRRE I, FERR A S -
FELTWVS ., COFkE, BHHWOMBEELEY 7
AN—2a—7EACTEENCRES bOTHD, ¥
HEEE, B—fEETeriicl, BlErss. 22
TEEDT»ERTIR, ChSOEREFVORR,
ERARE L, BENCBERTAFEE L 0. FE
DEBREFATR U BOHMPEr o P4y DREE
Bt BENBETHY, L bEARKCSHNSE—
SMT T, LRTRETH D, EREMICIFET
bt BEOIOEFATE, BRI

B

Uy OBRESRD N, MEFREEAS 6

Ot <, AR, Hid, BEER, FESCES
n, BESICIZED .

2. BEBEICXT IREMRBIHICONT

BER b, FERN BRI 2 FMgLEs LTk
EMEUIMHN GRY)) DiThbh TS, LaL, %)
OEBCHT 2EMEIC>EBTEHAVSH 5. RYH
R RET AR E LT, IBERYE IR 4 8%
OERBEIEER I, FVIFIO 1/2 TH 0, BlRWE,
B b EETH B A LTV S . Oslen® i, 2ic
&0 REIEIMR OB E R & (LIT AV.A. L1BT)
PR A RS RIARE X &, ERICEEOHMORD,
ik x# 3% & LT w3, Hanish® &, Highly
selective vagotomy THEBIZ 0% = THD L
& L, Super selective vagotomy {4 i3 (& 582 T H5HE
gL 7c& LTWwWB, —F, Hotexrott®™ i, ¢ =K
ZROWEERT, BMTO ¥ s v 7IKED» S HINES
EFVERMERL 288, HYIE A~ v REBRECRE
Wr5A, W RBRMRIIRRD, 2 b L RIEBO
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REHEHGBIE S AE U BlmEIC T LB REEL 5100,
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HEURcEftvBRVWETIERS S 5%,
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AhnA 7o BEA Wi 10 » 5 16 EROBHAEETL,
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LT, RIS FTLEERATREVWELTWVS.

ELEDZ b LABBICNTEIAYOERE LT
13, SEAIRICIE 88 BORAERAER, 2 b L XAMD
HDOBE O % EREEBDIID - 1 EBROERMERS
W, 2 b L RENEEIRESEEEEL T, R
Bz b L RIEEREHIECH LT, XNELTLLE
MTIHWEER B,

3. MiFENES & CREBFORE

5RO EED, BIEMERE I, B+ iR
FIEAMAERERL, B 1 EEE S @, E
THEmERL, 2 b L AR, 3EMEKRL D, BHEL
EREASOKIE, HlAR» SNk, Lr LEPRE
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EHOH 2 EOMKERTHY, BEBHEIERLYD,
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otz o U4 v HBCRShEDE, Ml
HBAUYY OMEFEROZRICESCSOTHA S,
BIc BT, BRGSO 1/2 0 MKBRIETH» S
1o P4 YOBREBDTEHY, TNHEEPERD
fEoRicxtd sEEEELSNS. Lhl, +25
IEERER, BIEEER T I/2TFTIRETFTLTCHERERT
557, BEEEOEcE T 2K o HEEHEE
Hons.

stress IC& 0, BOEHRRAENED S0, BEE
HEOEEHEINREIC L 0 HBEENE S EEEZ T
R E S U, FEEC Z A algEEAEZ Sh
5. B, BIES, + I5BHE TR, BE0EE
BRI L AMEHBMEETCOHEHLIAB L DL, NEH
AREEOHENBEH SN, R L A FICH T 5105
AICENSELE EEZ 5N 5, Barclay 5%, Bo
MONME 1, BHE, HEME 0 SSBEAN o T
RIS B MBEBECEYRTH B LTV, B
s, 130 FEdc, Virchow MR T & o
spasm, thrombosis, embolism, endoarteritis
L APAEOER, BREBEEESE L, ChrEER
ROKE LB & L7chs, 1913 FEic Bergmann®! A B
HERFECLAMBENMIc LD E L. B/ NEflT
B OBERRAE VS, &b —Eo BEEONED
S MFRETIC L 3EBLZIPTVEELOND.

—7F, B, EREILELE Y, RF 04 K&
BAERL, MESBEED, BERWALEELE
BEREICESTAELTVWS, LhL, B3, 8
Rem& (A V. A) ONHEELHELLER, B8
BB A VA 28y, +1iEBRE, BEE, /i
BEROIfcE T2 ELTHY, BEBREREE, A
V.A OATEBRPE-PNREEI LN,

ELE, RN K3 THB L RBRT
HBM, A+ rRCHTIZEEOBBRIEDOSEIC, ¥
LEDHEIMGAELEETH S .

FEOEEBHIC K2R T, BHBERHEME R,
KEHRICERECE VY, BEOME @Ky a L
TH0 ,Barclay Ot A BT T3 AKRTHHS
MIEEDIC, Ty b TI,A V. A DEEETE RS
KOFETHLVHIBHREELET L0, oER
BN, —BENOEEBEZIPTVERLA
5. AL SHREEROMEL, EREHEDMESR
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Studies on Injury of Gastroduodenal Mucosa and its Protection in Experimental Stress
Toshihide Hayashi, Department of Surgery (I), (Director: Prof. T. Iwa) School of Medicine,
Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc., 90, 251 —268 (1981)

Key words: Experimental stress ulcer, Mucosal blood flow, Perfusate of the stomach, Capillary
matrix.
Abstract

Stress ulcers were formed experimentally in Wistar male rats by binding their legs and dipping
them in water. With this model, the mechanism of mucosal injury and its protection were
studied. In the present study, the mucosal blood flow and adenine nucleotide concentration
were determined and incidence of erosions and capillary changes in the gastroduodenal mucosa

were evaluated.
For the protection of gastroduodenal mucosa, perfusate containing glucose, NaHCO3 and KCl

was used.
The rats were divided into 3 groups: stress group (35 rats), perfuse group with glucose-
NaHCO3-KCl solution (50 rats) and vagotomy group (24 rats).

The results were as follows:
1). After 5 hour loading stress, mucosal bleeding was seen in 94% of the stress group, but only

in 6% of the perfuse group and in 88% of the vagotomy group. The difference of gastrin value
did not give any influence ulcer formation.

2). The local blood flow in the gastroduodenal mucosa was determined by the hydrogen
clearance method. When the blood flow decreased to about 1/2 of the initial value, multiple
hemorrhagic erosions occured.

3). The response to the reduced blood flow was different among the corpus, antrum and
duodenal bulbus; the corpus was most sensitive and showed frequent bleeding.

4). The capillary resin matrix of capillary vessels in the hemorrhagic erosive mucosa was made
and examined by SEM as compared with that of the normal mucosa; the capillary wall was rough
and irregular, and resin leaked from the capillary wall, but there was no evidence thrombus.

5). In order to protect the mucosa under stress, the perfusate was prepared and gastric per-
fusion was performed on loading stress; it was effective in protecting the mucosa and exerted

a favorable influence upon adenine nucleotide.
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Photo. 1. The capillary matrix of corpus in control group (X 200).

Photo. 2. The capillary matrix of antrum in control group (X 200).
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Photo. 4. The capillary matrix in erosive mucosa (X200).
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Photo. 5. The capillary matrix in erosive mucosa (X500).

Photo. 6. Gross appearance.

left; stress group, right; control group.
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Photo. 7. Erosive mucosa (H. E. X100).

Photo. 8. Erosive mucosa (H. E. X200).




