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Effect of hyperbaric oxygen on NSCs in the neonatal rat with hypoxic— is
chemic brain damage

YU Xiao— he, YANG Yu- jia, ZHONG Le, WANG Xia
( Department f Pediatrics, Xiangya Hospital, Central South University, Changsha 410008, China)

[ ABSTRACT] AIM: To discuss the mechanism of hyperbaric oxygen (HBO) therapy by assessing the changes of neural
stem cells (NSCs) , after hypoxic— ischemic brain damage (HIBD) in neonatal rats. METHODS: Seven— day— old SD rat pups
were randomly divided into 4 groups: control group (CON, n= 16), HIBD group ( n= 16), hyperbaric air group (HBA, n=
16), and HBO group ( n= 16). The HIBD model was produced by permanent occlusion of left common carotid artery and was ex-
posed to a mixture of 8% oxygen and 92% nitrogen for 2 h (at 37 ‘C) . HBA and HBO treatment was administered by placing pups
in a chamber (2 ATA for 1 h) 1 h after hypoxia exposure and performed once daily for 7 days. BrdU immunohistochemistry was used
to assess how the insult had affected NSCs in the SVZ of the lateral ventricle and DG of the hippocampus. The NSCs from the ipsilat-
eral SVZs were isolated at 3 weeks recovery from hypoxia— ischemia (HI). The number of spheres was then counted as an index of
the number of NSCs residing within the SVZ. RESULTS: At 3 week survival, the SVZ of HIBD group was smaller and markedly
less cellular than control group. BrdU- positive cells were dramatically decreased in the SVZ and DG of the affected hemisphere ( P
< 0.01) and by in vitro cell culture it contained less NSCs in the SVZ of the affected hemisphere, too. HBO resulted in weaker
proliferation of BrdU— positive cells in the SVZ and DG. CONCLUSION: Hypoxia— ischemia depletes the rat NSCs in SVZ and
DG, HBO can weak this depletion, but HBA has no effect.
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Tab 1 Comparison of numbers of BrdU positive cells in SVZ and DG

in different groups (x *s. n= 8)

Group  BrdU positive cells in SVZ  BrdU positive cells in DG
Control 345.75 £85. 10 238.75 t44. 86
HIBD 172. 50 £26. 05 153.75 £37.01°
HBA 185. 00 £35. 06" 146.25 £31. 14*
HBO 207. 86 £40. 19 193.75 £38.89*

“P< 0.01 vs control group; *P< 0.05 vs HIBD group.
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Tab 2 Comparison of numbers of NSCs spheres in vitro cell culture

in different groups (x *s. n= 8)

Group Numbers of NSCs spheres
Control 61.3122.5
HIBD 19.3£8.0

HBA 21.7%2.1°

HBO 45.3x12.1*

" P< 0.0l vs control group; * P< 0.05 vs HIBD group.
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Fig 1 BrdU immunohistochemistry in SVZ of the lateral ventricle and DG of the hippocampus of the affected hemisphere in different

groups ( x 150).
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