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Establishment of a neonatal mouse model of hypoxic-ischemic brain damage
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[ Abstract]  Objective To improve the classic Vannucci method for establishing a model of hypoxic-ischemic brain
damage in the neonatal mice. Methods Postnatal day 11 KM mice were randomly assigned into normal control group (N
group, n =20) and hypoxic-ischemic brain damage group (HIBD group, n=160). For the HIBD group, the left common
carotid artery of mice was ligated and exposed to hypoxia according to different conditions in the groups C1-C8, then com-
pared the mortality and the success rates of all groups. TTC staining and relative infarct volume was measured to select the
most stable conditions of modeling. In all groups, the growth and development of mice were evaluated by body weight
growth curve at different time points after modeling. Longa test, grip test and hanging test were porformed to assess the neu-
romotor function. HE staining was used to detect cerebral neuronal pathological changes. Results Neonatal mouse models
of hypoxic-ischemic brain damage were established by the left common carotid artery ligation and hypoxia for 45 min under
conditions of 8% O, and 35°C , which resulted a low mortality rate (8.3% ) and high success rate (47.92% ). Compared

with the normal group, mice of the HIBD group grew slowly in body weight and showed severe motor dysfunction. The liga-
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tion side of cerebral artery showed infarction area which accounted for 7. 76 £0. 70% of the total brain. The cortex and hip-

pocampus of ligated brain tissue showed neuron degeneration and necrosis. Conclusions The neonatal mouse model of hy-

poxic-ischemic brain damage is successfully established by our modified method , 1. e. to ligate the left common carotid ar-

tery and to expose the mice to hypoxia at 8% 0,and 35°C for 45 min. This model provides a liable and stable experimental

animal model for research of neonatal hypoxic-ischemic brain damage.
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Tab.1 Hypoxic conditions in each group of the P11 mice

£ IR/ % Rz /C ff ] /min
Groups Oxygen partial pressure  Temperature Time

Cl 8 37 210

Cc2 8 37 150

C3 8 28 150

Cc4 8 37 65

C5 8 37 55

(0 8 37 50

Cc7 8 35 50

C8 8 35 45

1.4 FEIHTEN
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1.5 1TAZERN
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1 The Grip test £
Note. a: the mouse dropped (Score 0) ; b: a forelimb gripped the wire (Score 1) ; c: two forelimbs gripped
and attempted to climb the wire (Score 2) ; d: two forelimbs and two hindlimbs gripped the wire (Score 3) ;
e: two forelimbs and two hindlimbs gripped the wire, and tail twined around the wire (Score 4); f: the

mouse gripped the wire and ran along the wire and escaped (Score 5).

Fig.1 Scores of the grip test

1.6 TTC ifa VKAR B OKZR 10 min, Y1 (JEEE 1 mm) K5 D145 14 i
WG 1 R (P12) IS 10% KEHE  FET35C 1% TTC R Y 15 min J5, KK
(0. 10 mL/10 g) FREF/INER, PR HUIKN A 21T - 20°C FET 4% ZRPEEFEW P EE 24 h, Imagine-Pro
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Tab.2 Comparison of the mortality and success rates in the HIBD groups

£ B IES % HEE /C B /min FET-4/ % AR/ %
Groups Oxygen partial pressure Temperature Time Mortality rate Successful modeling rate

Cl1 8 37 210 100. 00 0

C2 8 37 150 100. 00 0

C3 8 28 150 0 25.00
C4 8 37 65 70. 59 5.88
C5 8 37 55 66.70 20. 00
Co 8 37 50 21.15 23.10
C7 8 35 50 11.53 26.92
C8 8 35 45 8.30 47.92
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Fig.2 Infarction in the brain tissues( TTC staining)
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Note. Compared with the normal group at postnatal d13 and d14,
*P<0.05.
Fig.3 Trend of body weight changes in the
normal and HIBD groups
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Note. Compared with the normal group after birth, “**P <0. 0001.
Fig.4 Comparison of the time of eye opening

between the control and HIBD groups
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Note. a: the normal group; b: the HIBD group.

Fig.5 The eye opening in the two groups
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tal d16,the Longa scores in the two groups P <0.0001, ™ P <
0.01. Comparison of the grip test scores in the two groups ** P <
0.01. Comparison of hanging test scores in the two groups * P <
0.01, "P<0.05.
Fig.6 Comparison of motor function between

group N and group HIBD
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T4 HE Y25 1 BoR 5 N 41(7a 7c Te) Al EL, HIBD 41/ B 51K [ X380 (7h ) AN
CA2 DX (7 d) 3 405™ E, ol 20 200 65 ke 0 8 sl 2, L 90 e 2 L, 200 G I I 5 5 /0 B AC i 2
JB(Te) KigthZEIC B MEIRIE ¥ B4, B A RS . (7a-7d:HE x200,7e-7f: HE x400)

E7 ma/hEIRAZ HE Jea

Note. N group (7a, 7c, 7e) compared with the HIBD group, the dentate gyrus of the hippocampus

(7b) and CA2 of the hippocampus (7 d) are damaged seriously, the number of neurons is significantly

reduced, cyto-architecture is disordered and intercellular space widened; a great quantity of neurons in

the cerebral cortex (7e) degenerated, nuclear pyknosis, whole cells are stained deeply.

Fig.7 Pathological changes of brain tissues in te two groups( HE staining)
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