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thiopental sodium 20mg/kg D& EIC & % £ HRKET
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Fig. 1 Ileum used for the experiment. All the
small intestine were equally divided into four
parts from the Tritz ligament to the end of the
ileum. One quarter from the oral side of one of
the two equally divided parts was subjected to
ischemic treatment. The oral and annal sides of
the ileum were amputated.

(Fig. D 2T, LUFD control & 4 BOERE
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Table 1 Experimental groups

1. Control grop (n==6)

2. Non-perfused group (n=4)

3. Non-perfused group treated with superoxide
production inhibitor (n=4)

4. Perfused group (n=4)
5. Perfused group treated with superoxide
production inhibitor (n=4)

Fig. 2 Blood flow clipping of the ileum-governing
artery and vein. During ischemia, the ileum-
governing artery and vein were clipped to stop
blood flow.

The superior
mesenteric artery

Clipping

superoxide B4 FHER IR FIERIF L Lz, %7, [H
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Tsukamoto 32 # CHIE L o, mifEF D& superox-
ide dismutase (SOD) &t ¥ & Uf Cu-Zn-SOD &3
FEMBEEEOCCTRE L, i, MREHE#1205
DEBHEOBBENRE LT - 7o, FEENRE R
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FCER EHEL 72,
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Fig. 3 Time course of Na*-K+* ATPase activity in
the perfused and non-perfused groups. The open
circle represents control group (n=6), the closed
triangle perfused group (n=4), and the closed
square non-perfused group (n=4).
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Eht-(Fig. 5). X 5ic, superoxide EEAFHEH]
BEFERBCHEANS &, 05 LETIIRFRCER
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EEHKRTIORBFHESR L1565 T Na*-K*ATPase
EROETHAERCHFH R h T (Fig. 6.
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Fig. 4 Time course of Na*-K* ATPase activity in
the non-perfused group treated with allopurinol
and non-perfused group. The open circle repre-
sents control group (n=6), the open square non-
perfused group treated with allopurinol (n=4),
and the closed square non-perfused group. * p<
0.05.
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Fig. 5 Time course of Na*-K* ATPase activity in
the perfused group treated with allopurinol and
perfused group. The open circle represents con-
trol group (n=6), the open triangle perfused
group treated with allopurinol (n=4), and the
closed triangle perfused group (n=4). * ** p<
0.05.
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MBE TR EHER D5,682+619u/g/hr »* 51205
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Fig. 6 Time course of Na*-K* ATPase activity in
the perfused group treated with allopurinol and
non-perfused group. The open triangle represents
perfused group treated with allopurinol (n=4),
and the open square non-perfused group treated
with allopurinol (n=4). * p<0.05.
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THERE %R L7d, control B, FEEREE R X OERR
L OB EEZERY R D h - 7, superoxide E4FH
SRR SBHRF TR, MIBLARLY, AKEHE
#D2,434+266u/g/hr 251204 % CE e B & R
2, control B L OB R ELYR D ler oI, FEE
B L -C MR ABE & 1558 X U805 C, ¥
MR L C il BB % T, superoxide EEAEFHE
FE S IRERB I L O MR ERER & 155 T+ D
EEPFREIH I T (Fig. 7).

3. MmE#E SOD &tk

control ¥ T L fH M1 87 ©21.0+3.6NU/ml 2> 5120
5019.8+2.5NU/ml ¥ CEERRD b o1, FEHE
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fehr oo, superoxide B4R EHRH S IFEERTEC I
control B, JFERER I OCERBCENECSES
RLIED, BEELRDIRA -1, superoxide E4ERR
EH SR CE AT ERE® L b |
# L, control B, FFEWNF, EFREF ¥ X U superoxide
EEBERRSIEERFCHERCEEY R LY, A
BERD -7 (Fig. 8).

4, I3Er Cu-Zn-SOD &
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3014.5+4 8NU/ml ¥ CEERIRE h o te,
RETIRORERE®C25.8+41.1INU/ml &, con-
trol BICHANEBE T LA, BRETLONBHEE
B control FICHENBERICE T L b FREMEE &
ORI R ERBD e - 7o, superoxide EEAEFEE
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Fig. 7 Time course of g-glucuronidase. The open
circle represents control group (n=6), the closed
square non-perfused group (n=4), the closed
triangle perfused group (n=4), the open square
non-perfused group treated with allopurinol (n=
4), and the open triangle perfused group treated
with allopurinol (n=4). * ** p<0.05.
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Fig. 8 Time course of total plasma superoxide
dismutase (SOD) activity. The open circle repre-
sents control group (n=6), the closed square
non-perfused group (n=4), the closed triangle
perfused group (n=4), and the open triangle
perfused group treated with allopurinol (n=4).
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K 5IEERBET D control BTl N Mk BHER T
BFECETLL, Lrl, FEERBELD OCWERE L
DORNCIFEELAD -, X B, superoxide
BE A SR S B O v BR M B i B~ B P B R
12039.6+2.3NU/ml &K F L7535, control B &
O EREYRAD -1 (Fig. 9).
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Fig. 9 Time course of plasma Cu-Zn superoxide
dismutase (SOD) activity. The open circle repre-
sents control group (n=6), the closed square
non-perfused group (n=4), the closed triangle
perfused group (n=4), the open square non-
perfused group treated with allopurinol (n=4),
and the open triangle perfused group treated with
allopurinol (n=4). * p<0.05.
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Fig. 10a Histological findings of the villi of non-
perfused group treated with superoxide produc-
tion inhibitor (hemorrhagic changes in the villous
epithelium and shortening with edema of the villi
were seen).

Fig. 10b Histological findings of the villi of non-
perfused group (villous hemorrhagic changes and
shortening with edema were slightly more
advanced than those in Fig. 10a).

WCHERRM O Na o + v & #ifesh Bk Lifast o K
A F v EMBEACE D Ahb Na £y FgERY 271
T3, CoEFOHEIh Naf+voEES
B X hyWEIVEESEXIhD, LichisT, Nat-K*
ATPase BRI EEOFE B & BRI — 3%
ERBETHL0THEEELLRS, I CERFET
t% allopurinol iz X % /NEEHM & M BEIH O ¥E &
HEHRY, EROBEI, NBMELKED Nar-K*
ATPase EHEOBLOE D LR L7z,

BB L RO Nat-K*ATPase FH 1T A S
Ex7ZEDT, sz Hartmann K%K (pH 8) % A
TERT 50 TRHEOREDRITDOhich -

MBI & Ml BB O MR BT 5 RN

At 23% 9%

Fig. 10c Histological findings of the villi of per-
fused group treated with superoxide production
inhibitor (no abnormality was seen).

Fig. 10d Histological findings of the villi of per-
fused group (mild interstitial edema was seen).
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RETRRD Aok, LicsT, HlIF
allopurinol ZERKEPICIN L CTERTAZ 1L b,
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An Experimental Study for Mucosal Ischemia and Reperfusion Injuruy in the Small Intestine

Masato Takamori

Department of Surgery II, School of Medicine, Kanazawa Univeristy
' (Director: Prof. Itsuo Miyazaki)

We studied the protective effect of perfusion of allopurinol, an inhibitor of xanthine oxidase and suppresser of
production of free radicals, on mucosal damage of the small intestine after ischemia and resumption of blood flow.
Conclusions were drawn particularly from the changes in Na*-K* ATPase actvity observed in the intestinal villi of
the canine. Na™K* ATPase activity was significantly lower in the groups perfused and treated with or without the
superoxide production inhibitor than in the control group (p<0.05). In the group given the superoxide production
inhibitor in conjunction with perfusion, the reduction in Na*-K* ATPase activity was significantly suppressed
(p<<0.05). The results show that Na*~K* ATPase activity in the small intestine declines as a result of mucosal
damage after ischemia and resumption of blood flow. Furthermore, the decline is caused by the involvement of free
radicals, and that the administration of allopurinol as a superoxide production inhibitor is effective in protecting
the mucous membrane of the small intestine after ischemia and resumption of blood flow.
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