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Protective Elect of Soy Isoflavone Genistein on Ischemia-Reperfusion Injury

Shiro ITAGAKI

Division of Pharmacy, Hirosaki University school of Medicine and Hospital, Hirosaki 036-8563

ABSTRACT

Reperfusion injury refers to damage to tissue caused when blood supply returns to
the tissue after a period of ischemia. Ischemia-reperfusion (I/R) injury has been well
described in the literature as causing organ damage in the brain, heart, lungs, liver,
kidneys and skeletal muscle. Intestinal I/R is a common clinical problem in the
settings of severe burns, circulatory shock and strangulation ileus. Indeed intestinal
I/R injury is an important factor associated with high morbidity and mortality.
Intestinal I/R damages remote organs and promote multi-organ failure. It has been
reported that enteral feeding before ischemic insults is beneficial for reducing organ
injury and improving survival after intestinal I/R. In that study, the authors used a
standard complex enteral diet and they suggested that it is important to find new
nutrient formulas. Since reactive oxygen species are responsible for intestinal 1/
R injury, we focused on the soy isoflavone genistein, which has a wide spectrum
of biochemical and pharmacological activities. In this study, we have found that
genistein, which has combined antioxidant activity from radical scavenging,
xanthine oxidase inhibition and chain-breaking ellects, exhibits a protective elect
on intestinal 1/R injury. Soy Protein Research, Japan 13, 187-191, 2010.
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Fig. 1. Rat intestinal ischemia-reperfution model
The animals were anesthetized with sodium
pentobarbital (30 mg/kg body weight, i.p.
injection). Through a midline laparotomy,
each rat was subjected to 30 min of ischemia
by ligating small anastomosing vessels and
occluding the superior mesenteric artery (A).
Reperfusion was induced by removing the
clamp (B). The abdomen was then covered
with a sterile plastic wrap. Rats were Killed
under surgical anesthesia at 1 hr after
reperfusion. Tissues were harvested just
before killing.
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Fig. 2. Antioxidant properties of genistein.
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Fig. 3. Effects of EGCG and genistein (1 mM) on
changes in vascular permeability in the small
intestine Each column represents the mean
with S.D. of 4 to 6 rats. *p<0.05, significantly
dierent from nonischemia control animals.
p<0.05, significantly diCerent from animals not
treated with compounds (I/R animals).

Sham I/R I/R+Genistein

Fig. 4. Microscopic appearance after hematoxylin and
eosin staining of intestinal iissue after I/R.
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Fig. 5. Elects of EGCG and genistein (1 mM) on the
amount of lipid peroxide in the jejunum after
I/R Each column represents the mean with
SD of 4 to 6 rats. *p<0.05, significantly diJerent
from nonischemia control animals. T p<0.05,
significantly diCerent from animals not treated
with compounds (I/R animals).
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