RIEEWASE (£ 158 H 15 1992
Ewha Med J Vol. 15, No. 1, 1992

Allopurinol ¥ Z7F97F A A3
s gl e &4
AEE vX= B

olstedz et ool ejztstm A
3 5 =}
= Abstract =

The Effect of Enteral Allopurinol Suspension on the Intestinal Mucosal Injury
and Survival Rate in the Induced Mesenteric Ischemia of White Rats

Kum+a Choi
Department of Surgery, College of Medicine, Ewha Womans University

The sequelae of ischemic injury to the intestine are potentially devastating to the patient.
And it has also been implicated as playing a major role in the development of necrotizing
enterocolitis, a major cause of morbidity and mortality in the newborn.

Many studies have demonstrated that allopurinol can reduce reperfusion injury after ischemia.
But they have limited clinical significance because the data in those studies were produced
using parenteral allopurinol unavailable for use in patients or enteral allopurinol at high-doses
that is not tolerated and has prohibitive side effects.

This study evaluated the protective effects of clinically used doses of enteral allopurinol
in rats with intestinal ischemia. One-hundred sixteen Sprague-Dawley rats(180~250g) received
allopurinol(1mg/100g) suspensin water(experimental group) or tap water(controls) for 1 week.
Four rats(2 treated with allopurinol and 2 controls) were used to identify histologic finding
of small bowel mucosa. Sixteen rats(each 8 of allopurinol-treated and control) were used to
measure serum uric acid levels to document systemic effects of allopurinol. Ninty-six rats were
subjected to superior mesenteric vessels occlusion for 20, 30 or 40 min to produce ischemic
injury to the intestine. Segmental small bowel resections were performed in 12 control rats
and 12 allopurinol-treated rats before and after reperfusion to identify histopathologic evidence
of reperfusion injury. And the remaining seventy-two rats(each 36 of allopurinol-treated and
control) were observed for mortality(death within 7 days) after reperfusion.

Serum uric acid was decreased from 3.70+ 1.62mg/dl in controls to 241+ 0.75mg/dl in allopu-
rinol-treated group. Mucosal injury severity was not different significantly among the periods
of mesenteric vascular occlusion. But after 30 min of reperfusion, severity of mucosal injury
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in controls was significantly aggrevated and in allopurinol-treated groups was not different
from injury severity of ischemic period. The lethal time 50% (LT50) in controls was between
30 and 40 min of ischemia. There was reduction in mortality after allopurinol pretreatment
in the presently available form and dose with 20, 30 or 40 min of ischemia. And the reduction
of mortality in allopurinol-treated groups was distinguishable with LT50 of ischemic period.

This study has demonstrated that protective effects of allopurinol to mucosal injury caused
by mesenteric ischemia can be achieved with enteral doses that are not likely to cause intolerable
side effects and agonizing stress with daily gastric lavage chronically.
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116 rats(180-250gm)
|
serum uric acid check
8 water-fed controls
8§ allopurinol(A)-treated
I
bowel specimen, prior to ischemic insult(i)
2 water-fed controls
2 allopurinol-treated

|

20 min. ischemia

ischemic 2 controls
bowel specimen(ii) 2 A-treated
]
30 min. reperfusion 2 contols
bowel specimen(iii) 2 A-treated
l
postop. 7th day- 12 controls
survival 12 A-treated

30 min. ischemia 40 min. ischemia

2 controls 2 contols

2 A-treated 2 A-treated
I

2 controls 2 controls

2 A-treated 2 A-treated
]

12 controls 12 controls

12 A-treated 12 A-treated

Fig. 1. Experimental protocol.
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Table 1. Gading system for ischemic lesions
Histological

Grade Description
0 Normal villi
1 Development of subepithelial space at

apex of villus ; capillary congestion
2 Extension of subepithelial space with
moderate separation of mucosa
from lamina propria
3 Extensive epithelial separation from
lamina propria down the sides
of the villi ; ulceration at villus tips
4 Denuded villi ; dilated capillaries ;
increased celluarity of lamina propria
5 Disintegration of lamina propria ;
hemorrhagic ulceration
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Table 2. Serum uric acid levels

No. of rats serum uric acid®
Controls 8 3.70+ 1.62
A-treated 8 2.41+0.75

*Levels reported in mg/dl and given as meanz SD,
p<0.05
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Table 3. Histologic severity of small intestinal mucosal damage in control rats versus rats pretreated with

allopurinol

Grade of mucosal damage

0 1 2 3 4 5

Cortrol series Preischemic XX
(n=14) 20 min. ischemic X X

30 min. ischemic X X

40 min. ischemic X X

Reperfusion XXX XXX
A-treated series Preischemic XX
(n=14) 20 min. ischemic XX

30 min. ischemic X X

40 min. ischemic X X

Reperfusion XX XXX X




Table 4. Number of death during 7days after ischemic bowel injury

Number of deaths on each day

Duration of Group Total
ischemic injury  of rats Ist 2nd 3rd 4th 5th 6th 7th
Control 0 1 ¢ 0 0 1 0 2
20 min. damp (Ci;n=12)
A-treated 0 0 0 0 0 0 0 0
(A;,n=12)
Control 1 2 1 1 0 0 0 5
30 min. damp  (Con=12)
A-treated 0 1 0 1 0 0 0 2
(Az,n:‘ 12)
Control 8 2 0 0 0 0 0 10
40 min. damp  (C3n=12)
A-treated 2 2 1 0 0 0 0 5
(Ag,n: 12)
Total no. of daily daeths 11 8 2 2 0 1 0 24
100 1000
90
833 83.3
80 N
® 70 § \
E N\
g & N 583 ]\, 583
4 %0 \ N
é % y \
2 30
20 16.7
10 \ \
Duration Cl Al C2 A2 C3 A3
of
ischemia 20 min. 30 min. 40 min.

Fig. 2. Comparision of survival rate between controls and A-treated groups.
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