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Effects of ischemia time on intestinal ischemia-reperfusion injury in a rat model

PAN Xiaohui, ZHANG Penghui, JIANG Guojian, LI Juan, CHEN Guihuang, YAO Xinling, FENG Xuexuan "
( Guangdong Medical Laboratory Animal Center, Guangzhou 528248, China)

[ Abstract]  Objective To evaluate the effects of ischemia time on intestinal ischemia-reperfusion injury in a rat
model by assessing oxidative damage and histopathology, to provide optimal modeling conditions and basic data for future
studies. Methods Twenty-four male SD rats were divided randomly into a sham operation group, 30 min ischemia group,
1 h ischemia group and 2 h ischemia group. Ischemia-reperfusion injury models were induced by ischemia of the superior
mesenteric artery for the noted time, followed by reperfusion for 4 h. After resumption of the blood supply, the rats were
euthanized. Than,take 10% intestinal tissue homogenate and test with kit,test the levels of superoxide dismutase (SOD) ,
malondialdehyde ( MDA ), glutathione peroxidase ( GSH-Px) and glutathione were determined. The morphology of the
intestinal tissue was observed by hematoxylin and eosin staining, and villus height and mucosa thickness were measured.
Results SOD, GSH-Px and MDA were all significantly increased in the 30 min and 1 h ischemia groups compared with
the sham operation group (P<0.05). Inflammatory cell infiltration was aggravated and the pathological Chiu’ s score was
significantly increased in the ischemia groups (P<0.05). In addition, 1 h and 2 h of ischemia significantly reduced the

villus height and mucosal thickness in the small intestine ( P<0.01), while 2 h of ischemia could cause death( death rate
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33.3%). Conclusions An intestinal ischemia-reperfusion model established by 1 h ischemia and 4 h reperfusion had the

most ideal oxidation index and intestinal tissue morphology, and is thus suitable for disease research and drug development.
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Table 1 Inflammatory cell infiltration scoring standard

Ay S B
Score Pathological changes
{ IR Bl - AT 290 R R T AR o R P e < 109
Slightest, Infiltrated area of inflammatory cells accounted for <10% of the whole field of vision.
) BRIV JRE AN I T AR T AL Y L A1) 11% ~20%
Slight, Infiltrated area of inflammatory cells accounted for 11% ~20% of the whole field of vision.
3 FPUBE ;SRR 20 IR T T B o R BT P LA 219 ~ 40%
Medium, Infiltrated area of inflammatory cells accounted for 21% ~40% of the whole field of vision.
4 FLIE SR MBS T AR L 45 S AP I) EE A9 419% ~ 100%
Heavy, Infiltrated area of inflammatory cells accounted for 41% ~100% of the whole field of vision.
2 NHHLWW Chiv® s IR
Table 2 Intestinal tissue injury Chiu’s score
WOy TR
Score Pathological changes
. [EINAT
Normal small intestinal epithelial villi.
| AN R T b ST AT T, A B 40 1 L
Widening of the subepithelial space at the apex of the villi, accompanied by capillary stasis.
5 /NAZE T b ST B R, B R S A R AR
Apical subepithelial space of the small intestine villi expanded with moderate separation of the superior cortex and lamina propria.
5 AR P _E B )2 5 181 J2 R A 4385 0 Tt 2 e
Upper cortex on both sides of the small intestinal villi separated from the lamina propria, and the apical part of the villi was damaged.
A ANHZ AR, PE A T2 AL R 5 S R MR 2
Small intestine villi damage accompanied by lamina propria capillary exposure and increased inflammatory cells.
5 A JE R | LRI

Lamina propria damage, bleeding and ulceration.
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Figure 1 Comparison of MDA and GSH contents and SOD and GSH-Px activities in different groups
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|
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Note. A, Sham operation group. B, 30 min ischemia group. C, 1 h ischemia group. D, 2 h ischemia group.

Figure 2 Histopathological changes of intestine in different groups ( HE staning)
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R3 AL EELR (xts)
Table 3 Intestinal histopathology results

45 . B BhJEL I ST A ML IR P43 Chiu’ s TF4>
Groups Villus height Thickness of mucosa Infiltration of inflammatory cells score Chiu’ s score
i N4
fﬂz?ﬂ‘?,ﬂ 6 387.98+44. 56 540. 52+73. 64 0.0+0.0 0.0+0.0
Sham operation group
Il 30 min 4 ,
BRIl 30 min 4 6 338.20+57. 15 468. 88+73. 55 1.340.5" 1.8+1.6"
30 min ischemia group
Bl 1 h 28 :
. . 6 217.67+18.40™ 307.93+31.45™ 1.3x0.5" 2.0£1.7°
1 h ischemia group
il 2 h 28 " N " "
o 4 193.26+43.42™ 268. 14+66. 41 ™ 2.0£0.0" 4.0£2.0™

2 h ischemia group

HE SEFAREMLL, *P<0.05,™ P<0.01,
Note. Compared with the sham operation group, * P<0.05, ™ P<0.01.
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