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[ Abstract] Objective  To observe the changes of brain heme oxygenase-1/carbon monoxide
(HO-1/CO) in neonatal rats with hypoxic-ischemic brain damage (HIBD) injury and investigate the role of
HO-1/CO in the recovery of HIBD.  Methods Eighteen 7-day-old Wistar rats were randomly divided
into sham-operated group, HIBD group and HIBD with zinc protoporphyrin (ZnPP) treatment group
(n=6). In the latter two groups, HIBD model was established by unilateral carotid ligation followed by
timed exposure to 8% oxygen. Real-time fluorescent quantitative PCR was performed to determine the
expression of HO-1 mRNA and thiobarbituric acid (TBA) method was used to assay malondialdehyde
(MDA) content in the brain tissue of the rats. The cell apoptosis in the brain after HIBD was analyzed
using flow cytometry, and the blood CO concentration was detected by the absorbance at 420 nm and 432
nm. Results Compared to the sham-operated group, HO-1 mRNA expression and blood CO
concentration were significantly increased in HIBD group and ZnPP group (P<0.05). The rats with ZnPP
group had significantly lower HO-1 mRNA expression and blood CO concentration than those in HIBD
group (P<0.05). HIBD resulted in significantly increased MDA content and cell apoptosis rate in the rat
brain as compared to those in the sham-operated group (P<0.05), and ZnPP treatment further increased
the MDA content and cell apoptosis (P<0.05). Conclusions Increased brain HO-1 mRNA expression
and blood CO concentration in neonatal rats with HIBD are probably associated with the spontanecous

recovery of neural tissue injury.
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Tab.1 Changes in brain HO-1 mRNA expression and
blood CO concentration in the rats (Mean+SD)

4151 HO-1 mRNA(HH XS %Kik iE)  COWRE (%)

Sham# 0.166+0.042 0.460+0.009
HIBDZH 2.289+0.333" 1.026+0.145
ZnppZi 1.839+0.322 0.735+0.079*
FH 143.170 70.306
PlE 0.000 0.000

Lj Sham 41 L% ,*P<0.05; 55 HIBD 41 4% °P<0.05

F 2 KEMGAL MDA &t B 468 1 3 A8 (vks)
Tab.2  Changes in brain MDA content and cell apoptosis
rate after HIBD and Znpp treatment (Mean+SD)

2151 MDA (nmol/mg prot) 2L A T 2(%)
Sham?#f 1.016+0.210 0.108+0.009
HIBD#i 1.945+0.312* 1.412+0.307*
ZnppH 3.202+0.693® 2.458+0.565®
FlE 46.465 80.444

PfH 0.000 0.000

5 Sham 41 L 4% ,*P<0.05 ; 5 HIBD 41 L4 ,°P<0.05
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