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Long-term behavioral and ultrastructural alterations following hypoxic-ischemic
brain damage in neonatal rats

OU-YANG Fu-Lian, ZHOU Xi-Zhong , FANG Su-Zhen, CAl Ying-Qian, LI Hong. Department of Pediatrics, Zhujiang Hos-
pital, Southern Medical University, Guangzhou 510282, China (Li H, Email :1h32998@ 126. com )

Abstract: Objective To study long-term behavioral and ultrastructural alterations in a hypoxic-ischemic brain
damage (HIBD) model of neonatal rats. Methods Sixty seven-day-old Sprague-Dawley rats were randomly subjected to
unilateral carotid artery ligation followed by hypoxic exposure ( HIBD group) or sham operation (n =30 each). A battery of
behavioral tests, including Morris water maze test and sensorimotor tests, were performed at a postnatal age of 5 weeks.
Nissl staining was used for counting neurons. Transmission electron microscopy was used for observing synapse structures
and measuring the thickness of the postsynaptic density area and the length of the postsynaptic active area. The correlations
of histological changes with the results of behavioral tests were evaluated. Results The HIBD group showed a significantly
longer escape latency (P <0.05) and a lower frequency of original platform crossing (P <0.05) in the Morris water maze
test compared with the sham operation group. The sensorimotor function test showed that the sensorimotor function in the
HIBD group was worse than in the sham operation group. Nissl staining showed that the number of neurons in the HIBD
group was significantly reduced (P <0.01) compared with the sham operation group. Transmission electron microscopy
showed that synapses were significantly reduced in number, and that the thickness of the postsynaptic density area and the
length of the postsynaptic active area were reduced in the HIBD group. The thickness of the postsynaptic density area was
negatively correlated with escape latency in the Morris water maze test (r = — 0. 861, P <0.01), and also negatively
correlated with the total score of sensorimotor function tests (r= -0.758, P <0.05) in the HIBD group. Conclusions
Hypoxia ischemia can lead to neuron loss and ultrastructure damage, resulting in long-term deficit of behavioral functions in
neonatal rats. [ Chin J Contemp Pediatr, 2012, 14(5) :380 —384 |

Key words: Hypoxia ischemia; Ultrastructure; Behavior; Neonatal rats

[USCR H 9112011 — 11 =24, [ 161 F 1912012 -2 - 22
[ A JRRPIARE , 4, BE BT
Bl IE T

- 380 -



55 14 B S 1)
2012 4E5 A

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No.5
May 2012

7 A L Bk 4 B ot % 451 493 ( hypoxic-ischemic
brain damage , HIBD ) J2:45 Bl 7 11 25 B S 501K 14 B4
eI P 2, L P 0 £ JLBE T L 5 5%
g EERE L B LA R B s
R AT HAT 1 B AT B AR B AR A Ak
0K A2 AR i 25 T A B T e, P
X HIBD B Lae 0 I s 34647 4 T 4 B2 B3 f
UG FI W AET7 A BT 538 5

HIBD J&—Ff ik 18 VL5493 , 5 4643 11 i X 0
U T T B R 2, T T R R () 23 ) 2 ST A O
g DX T R JE U s s S RE S VAR S L
T HIBD Eofig [N 1952 241, i E 240 L % 75 1
ARV I PR B YD BT HIBD f3 1 S &
THAHIRCEAG I AE . HATGT HIBD 10155 &
T R T 215 B AEAT o2 B bR B
DX 50003 J5 e T B 2 D P R b A TR
RFET L e fil R i 2 ST R 40 M = I 1% 3 1
B IHRERAL , 51T R 2R I 1006 R %), U2
R IIVERIR O o WL 26 A s A P A AR
AT LR AR SE HIBD 45455 H1 10 K 16 52 WLk, i 7T LA
TR S4TSR 2 2 6] B OGP, AT A S %) HIBD
T T BT AR W . AR
WFFE WL HIBD A UG 3 26 fil 48 e 4 W ke A8, 35
1T R 2 55 AT R 00T , 48 3F HIBD J5 i i 4
AR ) 7 X, F5 5 HIBD S TS By 7 R .

1 RS H%

1.1 ##

ISR 7 H % Sprague-Dawley (SD) #i/E
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b (xxs,nm) B DL S BURIEiE sh DI e 2 it . AWFIT a5 R,
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¥ HIBD 21K BUF 58 i PSD JERE 5 Morris 7K iR IR S PSD JELRE FIE M X K AR L 25 . PSD
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