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Effects of hyperbaric oxygen on intrauterine hypoxic-ischemic brain damage in neo-
natal rats

CHEN Jing, CHEN Yan-Hui. Department of Pediatrics, Union Hospital Affiliated to Fujian Medical University, Fuzhou
350001, China ( Chen Y-H, Email; yanhui_0655@ 126. com)

Abstract: Objective The application and the efficacy of hyperbaric oxygen ( HBO) in hypoxic-ischemic brain
damage (HIBD) remain controversial. This study aimed to explore the effects of HBO on brain functional outcome and
possible repair mechanisms in neonatal rats with intrauterine HIBD in aspects of the number of survived neurons and the
central nervous electrophysiological conduction velocity. Methods A rat model of intrauterine HIBD was prepared.
Subjects were divided into four groups at random: HIBD, HBO-treated HIBD group, normal control and HBO-treated
normal control. After 24 hrs of the operation, the two HBO-treated groups received HBO treatment (0.02 MPa,1 hr/d) for
14 days. When the rats were 4 weeks old, the electrophysiological changes in the central nervous system ( CNS) were
observed by brainstem auditory evoked potential ( BAEP) for assessing brain function. Hematoxylin and eosin ( HE)
staining and Nissl’ s stainting were employed to observe the pathological change and the number of neurons in the
hippocampus. Results  The peak latency of waves II and IV and the interpeak latency of waves I-IV in the HBO-treated
HIBD group were shortened compared with those in the untreated HIBD group (P <0.05). HE staining displayed that the
pathological injuries in the hippocampus were alleviated in the HBO-treated HIBD group when compared with the untreated
HIBD group. Nissl’s staining showed that survived neurons in the HBO-treated HIBD group were more than the untreated
HIBD group (P <0.05). The HBO-treated control group showed increased survived neurons compared with the untreated
control group (P <0.05). Conclusions Early HBO treatment might improve brain functional outcome through increasing
synaptic transmission efficiency, improving central nervous electrophysiological conduction velocity and reducing neuron
death in neonatal rats with intrauterine HIBD. [ Chin J Contemp Pediatr, 2009, 11 (5) :380 —384 |
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SE. 5 JE % (hyperbaric oxygen, HBO) 1 Sy — Ff X
HIBD il R T FBEE AL 4RI P s, 4R, A
2% HBO 677 HIBD fy#LHI i A B 1, HAE HIBD
Fi 107 PRIt — LA A i o o 2 40 BT T R R fih
1% 13 503 B B AR AR Sy HIBD At 22 T R Pt A Y ik
ik 220 AR SR A A b 3R WA A BT HBO Xty
PN HIBD 37 A= R B3 I 1k 52 /9 5200, LA 4 728 HBO
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1 HEEFE

1.1 o ERERFE

I8 Bjelke 2" fy « 4R FI B 7 W AL N
HIBD zh# Ml #EHUA2 21 d ) Sprague-Dawley
(SD) HEPE R R 15 H (MRHE 2 300 ~350 g) . LRk
ARG B A5 4L — 00 8 A 5, U0 R i1 B
A 3TC/KIEH 15 min J5, 57 BPATHIE 7= A BUH iR
U/ HIBD K57 (HIBD 20 ) , A4 HIBD fi i 4511
Wrrife, B o i ASCEG () HIBD K R E] T &
AR A K 5 — R AN T4
FL, 57 B E B s BUVE e B . D BB AR B
AR 1 d AR IR EE BRI T o WA B Bk
OISR A 2 B, o AR AL A & BL 78 HIBD , 2 BRIk 2
SN0 i X i 2H 4 R AT BT 43, HIBD i 5t
Vs B 53 B 5 R 43 BE A4 . HIBD 21 Fvf R4 K
LA HL 20 HOgE A SEBG . HIBD 20 4R 4/ K & . HIBD
ROFEFE FEALA2H , 43> HIBD 2 (HIBD + HBO 41 ; %}
HE L AR 918 i #1122 3 2E AT BE AL 43 4, 43k B 4li HBO
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HBO 41 . %4l HBO 41 FIXfHEZH 45 10 H
1.2 HBO&F A%

Fie A S 6 11825k, HIBD + HBO 41, 8141 HBO
AR FARSG 24 h A = EEAM (YLC 0.5/1A
RIZE L e A, o A AR ol 24 w) 701 i
i) N, 728 0. 02 MPa fR T/ $4k 100% 55 &
AAITIRYT , B A ST U, SR 5 TG R 4l
JnA, IR [a1 224 15 min, ;58] H A5 £ 77 0. 02 MPa
J& A ST T 447 30 min, FFEEEE , I80E B[R] 249 K
15 min, S3dFEZy 1 h,1 w/d, e 14 478
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T 96 dB,9.4 Hz, ikl 58 B 100 pus B9 %5 A5 H98, A5
JEFEANEAL 5 em 4b, 47 3EE ] 100 ~3 000 Hz, 31K
B2 000 Y, S At i) 10 ms, RERE 2 v, M5 T,
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IV 3% IPL Bl B 55 F X B4 (P <0.05) ,(F 1),
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JUECH SRS IRAAR FE A 28 /0 (P <0.01) , i HIBD — Z(P <0.05) . A5 % B, HBO X 1E # K 87
+ HBO HAF G M u B H R E > TXIRA  EMEoch A e E N, LA L0 HBO 21715 pf
(P <0.05),{H% HIBD A7 Gt H B Sl s TP <0.05),(%2),

*1 HB4HKXR BAEP i PL ¥ IPL §JLLE (x%5)
PL IPL
454 B .

1 I 1 v [ ~1 o~ I~V
popiizEl 10 1.05+0.02 1.91 £0.06 2.93 +0.20 3.70 £0.08 0.86 £0.05 1.79 £0.04 2.65 +0.07
HIBD 2H 10 1.08 £0.07? 2.02+£0.11% 2.99 +0.17 3.86 +0.11* 0.94 £0.14 1.84 £0.09? 2.78 £0.12%
HBO 24 10 1.03 +0.03 1.88 +0.06 2.84 +0.25 3.58 +0. 16" 0.84 £0.05 1.70 +0. 11" 2.55+0.13"
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