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Preparation of a rat model of neonatal hypoxic-ischemic encephalopathy
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(1. Experimental Animal Center, Southern Medical University, Guangzhou 510515, China;
2. Department of Stomatology, Guangzhou Medical University, Guangzhou 510182, China)

[ Abstract] Objective To simulate the process of hypoxic-ischemic brain injury at high altitude in a simulated
cabin with plateau low pressure environment, and to prepare a rat model of cerebral injuries at different high altitudes.
Method Thirty-two 0-day-old neonatal SD rats were divided into four groups, namely group A (control group) and three
test groups: group B (2000 m group) , group C (4000 m group) , and group D (6000 m group). The rats of control group
were reared in a barrier environment. The rats of test groups were placed in a simulated cabin with plateau low pressure
environment, and to prepare neonatal cerebral ischemia-hypoxia model by sport activities. The sport movements were

carried out in the cabin in a swimming groove 60 min/d, and not less than 20 hours a day at high altitude low pressure
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environment. Zea Longa 5 point scale standard was used to determine the behavioral scores at the 3 th 7 th 11 th 15 th
days, and samples were collected on the 15" day to observe red blood cell morphology using HE and 2, 3, 5-
(1) The
neurological scores of the test groups A, B, C were significantly different from that of the control group (P <0.05), and

(2) The histopathological

triphenyltetrazolium chloride ( TTC) staining and ultrastructure by scanning electron microscopy. Result

the scores of test group D and control group were very significantly different (P < 0.01).
examination using HE staining showed inflammatory cell infiltration in all rats of the test groups, and the extent of
inflammatory cell infiltration was positively correlated with the increase of altitude. (3) The histopathology with TTC
staining revealed prominent ischemia in the cerebral cortex of rats in the plateau hypoxic environment. (4) Scanning
electron microscopy showed that the rat erythrocytes were cap-like in the group B, irregular in the group C, and zigzag
shape in the group D. Conclusions In this study, a rat model of neonatal hypoxic-ischemic encephalopathy (HIE) is

successfully established by hypoxic cabin combined with sport activity. This model is stable, reliable, more closely

mimicking the pathogenesis and clinical manifestation of neonatal HIE than models prepared with other methods, therefore,

may be used in related research.
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Fig.1 Neurological scores of the neonatal rats

treated by different altitude hypoxia
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Tab.1 Neurological scores of the neonatal rats treated by different altitude hypoxia

29 Groups ERIPN ENIPN ESIN $15 K
XHHRZH (A) 0 0 0
2000 m £ (B) 0.125 £0.35 0.25 +0. 46 0.375 +0.52 1.25£0.46"
4000 m ZH(C) 0.625 +0. 52 1.25 £0.71 1.75 +0. 46 2.25+0.46"
6000 m 41 (D) 1.125 +0.35 1.75 £0.71 2.5+0.53 3.5+0.53™
*P<0.052 000 mZH 4 000 m ZHANXS HRZHAH LY ;6 000 m 2H 55 %5 BRZHAH L ™ P <0. 01.

* P <0.05, Control group compared with the 2 000 m and 4 000 m groups; ** P <0. 01, Control group compared with the 6 000 m group.

C# Group C

L T

DZH Group D

A QU9 IRAL; B 19 2 000 m 41, R BRI BER A2 C 410 4 000 m 41, J2 oA v L8948
D 20 6 000 m £ , % 5 N 400 0 B JRE K A
B2 ANEHER TR BURH L HE G @Y1 F (% 400)
Note. A is the control group. B is the 2 000 m group, showing mild hyperplasia of glial cells. C is the 4 000 m

group, showing moderate hyperplasia of glial cells. D is the 6 000 m group, showing severe edema of ependymal cells.

Fig.2 Histological changes of the neonatal rat brain tissues treated by different altitude hypoxia. HE staining. x400
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A% C4A D4
A AR HREL ;B 417 2 000 m 4, KB BT BN A A5 11 5.C 417 4 000 m 4, KM B2 545 11 XTI
D 4177 6 000 m 41, KM S Bk — 2 B4 A
3 AR HAE R BRI R TTC B
Note. A is the control group. B is the 2 000 m group, showing small pale areas of cerebral cortex. C is the 4 000 m group,
showing more distinct pale area of cerebral cortex. D is the 6 000 m group, showing nearly half of the cerebral cortex became pale.

Fig.3 Gross appearance of the brains of neonatal rats, treated by different altitude hypoxia. TTC staining

A4 Group A B4 Group B

C# Group C D# Group D
A ZHRXFIRLHE B 200 2 000 m 4L IBIRZ5H ;€ 49 4 000 m ZHEARFIFE ;D 414 6 000 m 2H 4R Bk
4 N[EER T AT AE R B A T ZL4ME ( x 10 000)

Note. A is the control group. B is the 2 000 m group, showing cap-like shape. C is the 4 000 m group,

showing irregular shape. D is the 6 000 m group showing zigzag shape.
Fig.4 Scanning electron microscopic appearance of erythrocytes of the neonatal rats

treated by different altitude hypoxia. x 10 000
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