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The Effect of Prostaglandin E; on Apoptosis Induced
by Ischemia Reperfusion Injury in Rat Intestinal
Mucosa
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Department of Plastic and Reconstructive Surgery, College of
Medicine, Chung-Ang University, Seoul, Korea

Apoptosis is a physiologic or programmed cell death
process which is controlled by genes. It is essential for
the function and the appropriate development of multi-
cellular organism. It is also thought to be one of the
main mechanisms of cell death in ischemic tissues. The
effect of prostaglandin E«(PGE;) is proven to be useful
in the recovery of ischemic changes by inducing vaso-
dilation of peripheral vessels and platelet disaggregation.
PGE, is also known to suppress apoptosis in human
liver sinusoidal endothelial cell from ischemia-reperfu-
sion injury.

The purpose of this study is to evaluate the effects
of PGE; on the apoptosis in the ischemia reperfusion
injury of rat intestine.

Thirty Sprague-Dawley rats were used. In control
group(N=15), superior mesenteric artery was occluded
for 60 minutes and after removing the vessel clamp, it
was reperfused for 60 minutes and harvested. In experi-
mental group(N=15), a jejunal flap was also made as in
the control group except for the intraarterial administra-
tion of the PGE; right after clamping the artery and
removing the clamp.

H&E, TUNEL and immunohistochemical stains for
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p53, bax, and bcl-2 were performed. There were is-
chemic changes in gross and microscopic findings in
both groups. The apoptotic index was significantly lower
in the experimental group(1.29+0.82(p=0.003)) than in
the control group (2.33+0.95). The rat intestinal ische-
mia apoptosis by ischemia-reperfusion was partly related
to the modulating of bcl-2, bax, and p53 expression.
Our results indicate that PGE; suppresses the
apoptosis in the ischemic jejunal flap and this effect is
probably the result of a increase in expression of bcl-2.

Key Words: Apoptosis, Prostaglandin E,, Intestines, Ischemia-
reperfusion injury
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Fig. 1. Ischemia was induced by application of a microvascular
clamp to the superior mesenteric artery for 60 minutes.
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1) Hematoxylin and eosin stain

Hematoxylin and eosin(H&E)o.2 S 43sle A XA
AME X33 584 wsls #EstA-

2) TdT-mediated dUTP-biotin nick end labeling(TUNEL)
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thz o] 233 £ 0959 T A3 o] 129+ 0.828 EA 54
o2 folabA APEolA MEAEAIX ST} FhTHp=
0.003)(Fig. 4).

p53¢] LHL g2z, AT LT (HYL(Fig 5,
Table I), bax¢] L&& th2F oA (++)7} 74, (+++)7} 8
ARD APE 15 o RFIN(H)Arh (Fig. 6, Table I).
Bcl-29] WA tE2F2()7} 34, (+)7} 94, (++)7} 3q]
A AFGTAMEMH7F 34, (+H7F 12 A eHFig. 7,
Table I).

Fig. 2. Gross findings of jejunal flap with ischemic change
after 60 minutes reperfusion in experimental group. There are
no differences between control group and experimental group.

Fig. 3. Intestinal epitheliums are relatively well preserved in control (Left) and experimental group (Right). Apoptotic cells which have
aggregated and fragmented nucleus with eosinophilic cytoplasm are less noted in experimental group(H/E, x200).

Table |. Degree of Immunohistochemical Staining of P53, Bax, Bcl-2

P53 Bax Bcl-2
Gy () () () () () (D) () ) () ()
Control group 0 15 0 0 0 0 7 8 3 9 0 3
Experimental group 0 15 0 0 0 15 0 0 0 3 12 0
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Fig. 4. TUNEL staining for apoptotic cells. Positive cells(arrow) are occasionally noted in control group (Left), positive cells are rarely
noted in experimental group (Right) (TUNEL, X200).

Fig. 5. Immunohistochemical staining for p53 in jejunum. P53 positive cells(arrow) with nuclear staining are occasionally noted in
control (Left) and experimental group (Right) (ABC*, x400). *ABC(Avidine Biotin Complex)

Fig. 6. Immunohistochemical staining for bax in jejunum. Bax positive cells(arrow) with cytoplasmic staining are occasionally noted
in control group (Left) and positive cells are rarely noted in experimental group (Right) (ABC*, X400). *ABC(Avidine Biotin Complex)
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Fig. 7. Immunohistochemical staining for bcl-2 in jejunum. Bcl-2 positive cells(arrow) with cytoplasmic staining are rarely noted in
control group (Left) and positive cells are occasionally noted in experimental group (Right) (ABC*, x400). *ABC(Avidine Biotin Complex)
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