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Fig. 1 Operative procedure; (a) ligation of the
intestinal segment and clamping of the mesenter-
ic arteries and veins supplying the segment, (b)
clamping of the mesenteric veins draining the
segment, preserving the arterial flow.
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Fig. 2 Experimental protocol ; # : clamping of
the mesenteric arteries and veins, ll : clamping
of the mesnteric veins only, ¥ : blood sampling
from the draining vein, ¥ . blood sampling from
peripheral vesel, & ' excision of the involved
small bowel.
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Fig. 3 (a) LPO of the involved bowel tissue and
(b) CL of the draining venous blood ; - : con-
trol group, ¥ : significant difference (p<0.05)
from the control group, ** . p<0.01, ***:p<
0.001, ns: not significant.
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Fig. 5 (a) LPO of the involved bowel tissue and
(b) CL of the draining venous blood, presenting
the effect of radical savenger ; ** : p<0.02, *** :
p<0.001
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Fig. 6 Histological findings of involved bowel; (1) Group I, (IID Group II, (I Group III,
(IV) Group IV, (V) Group V, (VD) Group VI (HE stain, X40)
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The Intestinal Tissue Damages and the Changes of Reactive Oxygen
Species due to Ischemia, Congestion and Reperfusion

Yoshihiro Moriwaki, Hiroshi Katamura, Yasushi Ichikawa, Toshiroh Yamamoto and Mitsugi Sugiyama*
Second Department of Surgery and The Department of Critical Care and Emergency®,
Yokohama City University, School of Medicine

Tissue damage after declamping and the role of reactive oxygen species in this damage was compared in an
ischemia group in which the intestinal segment and the vessels supplying this segment were clamped for 10 and 30
minutes, and a congestion group in which the segment and its draining veins were clamped for 10 and 30 minutes
(n=80). The effect of radical scavangers on the damage due to ischemia, congestion and reperfusion was also
investigated (n=16). The tissue damage was severer in the congestion group than in the ischemia group with the
same clamping time, and when the time of clamping was longer, the damage after declamping was severer. The
level of lipid peroxide (LPO) in the involved bowel and chemiluminescense (CL) of the vein draining from the
involved bowel were also higher in the congestion group when the clampling time was the same. But in the
congestion group, the level of LPO and CL was higher after the release of 10 minute’s clamping than after 30
minute’s clamping, in which the tissue damage during congestion was too severe to result in tissue necrosis. The
inprements in LPO and CL were suppressed by treatment with radical scavengers.
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