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ABSTRACT Objective: To investigate the effects of different intervention time and different courses of hyperbaric oxygen therapy
on animal behavior and the expression of angiogenic factors in rats with cerebral angiogenesis. Methods: 240 SD rats were randomly di-
vided into sham operation group, cerebral hemorrhage group and hyperbaric oxygen group with 80 rats in each group. The rat model of
cerebral angiogenesis was established by collagenase induction. After successful modeling, according to the time of hyperbaric oxygen
intervention, the rats were divided into several subgroups of 6-hour intervention group, 1-day intervention group, 2-day intervention
group and 3-day intervention group. 1 week, 2 weeks, 3 weeks, 4 weeks after treatment, Longa score, Balance beam score and Berderson
score were used to evaluted animal behavior of the rats, qRT-PCR was used to detect the mRNA expressions of vascular endothelial
growth factor (VEGF) and hypoxia inducible factor-la (HIF-1a) in rats' brain. Results: With different intervention time and different
course of treatment, the animal behavior score, VEGF mRNA and HIF-1aa mRNA expression in brain tissue of rats in cerebral hemor-
rhage group and hyperbaric oxygen group were higher than those in sham operation group (P<0.05). After treatment for 1 week, 2 weeks,
3 weeks and 4 weeks, the animal behavior score of rats with cerebral hemorrhage in hyperbaric oxygen group with different intervention
time was lower than that in cerebral hemorrhage group, and the expression of VEGF mRNA and HIF-1ae mRNA in brain tissue was high-
er than that in cerebral hemorrhage group (P<0.05). The earlier the time of hyperbaric oxygen intervention, the longer the course of treat-
ment, the lower the score of animal behavior, and the higher the expression of VEGF mRNA and HIF-1a« mRNA in brain tissue of rats
with cerebral hemorrhage(P<0.05). Conclusion: Hyperbaric oxygen therapy can improve the animal behavior and promote the expression
of angiogenic factors in rats with cerebral angiogenesis. When the hyperbaric oxygen therapy was started 6 hours after cerebral angiogen-
esis and the course of treatment was 4 weeks, the treatment effect was the best.
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Table 1 Comparison of behavioral scores of rats in different intervention time and course of treatment(xt s)

Groups n 1 week 2 week 3 week 4 week

Sham operation group

6-hour intervention group 5 0.60% 0.55 0.60% 0.55 0.40% 0.55 0.40% 0.55
1-day intervention group 5 0.60% 0.55 0.80% 0.45 0.80% 0.45 0.60% 0.55
2-day intervention group 5 0.60% 0.55 0.80% 0.45 0.40% 0.55 0.60% 0.55
3-day intervention group 5 0.60% 0.55 0.60% 0.55 0.40% 0.55 0.80+ 0.45

Cerebral hemorrhage group

6-hour intervention group 5 5.20% 0.45"679) 4.20% 0.45"3078 3.20+ 0.45"3407M8) 2.20+ 0.45"31900078)
1-day intervention group 5 6.20% 0.4597%) 5.40+ 0.55279 4.40% 0.55"3478) 3.40£ 0.55"14978)
2-day intervention group 5 7.20+ 0.45"% 6.20+ 0.45"%%) 5.40+ 0.551249 4.40% 0.551M345)8)
3-day intervention group 5 8.20+ 0.45" 7.40+ 0.55"% 6.40% 0.55"34 5.20% 0.45"349)
Hyperbaric oxygen group

6-hour intervention group 5 4.20% 0.45"2078) 3.20% 0.45"230678) 2.20% (0.45"234678) 1.40% 0.55"23143900078)
1-day intervention group 5 5.20% 0.451278) 420+ 0.45M2378 3.20% 0.45"M23478) 2.40+ 0.551234378)
2-day intervention group 5 6.20% 0.45"%) 5.20% 0.451259 4.20% 0.45"2348) 3.40£ 0.55"221498)
3-day intervention group 5 7.20+ 0.45"% 6.40% 0.55"2 5.40% 0.55"234 4.20+ 0.45"23143

Note: ", compared with the same subgroup of intervention time in sham operation group, P<0.05; ?, compared with the same subgroup of intervention
time in cerebral hemorrhage group, P<0.05; ¥, compared with rats treated for 1 week in the same group, P<0.05; #, compared with rats treated for 2 weeks
in the same group, P<0.05; ¥, compared with rats treated for 3 weeks in the same group, P<0.05; ®, compared with 1-day intervention group, P<0.05; ",

compared with 2-day intervention group, P<0.05; *, compared with 3-day intervention group, P<0.05.
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Fig.1 Histograms of behavioral scores of rats in different intervention time and course of treatment
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Table 2 Comparison of VEGF mRNA expression in brain tissue of rats in different intervention time and course of treatment( x )

Groups n 1 week 2 week 3 week 4 week

Sham operation group

6-hour intervention group 5 0.038+ 0.011 0.038+ 0.013 0.040+ 0.011 0.040+ 0.013
1-day intervention group 5 0.036% 0.015 0.036x 0.012 0.037+ 0.012 0.038% 0.015
2-day intervention group 5 0.035+ 0.012 0.036 0.016 0.035+ 0.014 0.036% 0.012

3-day intervention group 5 0.035+ 0.012 0.035+ 0.015 0.036x 0.016 0.036x 0.022
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Cerebral hemorrhage group

6-hour intervention group 5 0.611+ 0.008"979
1-day intervention group 5 0.585+ 0.007°7®
2-day intervention group 5 0.565 0.007"¥
3-day intervention group 5 0.541+ 0.011"
Hyperbaric oxygen group

6-hour intervention group 5 0.725+ 0.01292978)
1-day intervention group 5 0.696+ 0.0120279
2-day intervention group 5 0.623+ 0.014"2®
3-day intervention group 5 0.602+ 0.009"?

0.5651 0‘0071)3)6)7)3) 0.472i 0‘0051)3)4)6)7)51) 0‘438i 0.0071)3)4)5)6)7)3)

0.532+ 0.011"979  0.453% 0.008"7%7% 0,426+ 0.007"9997%

0.514% 0.012"79 0.434+ 0.006"79  0.415% 0.008"7499

0.499+ 0.004" 0.420% 0.005"¥% 0.401% 0.006"9

0.743+ 0.008123)078) 0.784+ 0.011V239078  ().865+ (0.009V23)4560)78)

0.721+ 0‘0151)2)3)7)8) 0.761+ 0‘0101)2)3)4)7)8) 0.834+ 0.0111)2)3)4)5)7)8)

0.668+ 0.014"799 0736+ 0.012299% 0,785+ 0.018"29999

0.630+ 0.012V2% 0.678+ 0.017V29% 0.704+ 0.014V2999

Note: ", compared with the same subgroup of intervention time in sham operation group, P<0.05; ?, compared with the same subgroup of intervention

time in cerebral hemorrhage group, P<0.05; %), compared with rats treated for 1 week in the same group, P<0.05;*, compared with rats treated for 2 weeks

in the same group, P<0.05; *), compared with rats treated for 3 weeks in the same group, P<0.05; ®, compared with 1-day intervention group, P<0.05; 7,

compared with 2-day intervention group, P<0.05;", compared with 3-day intervention group, P<0.05.
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Fig.2 Histograms of VEGF mRNA expression in brain tissue of rats in different intervention time and course of treatment
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Table 3 Comparison of HIF-1ae mRNA expression in brain tissue of rats in different intervention time and course of treatment( xt )

Groups n 1 week 2 week 3 week 4 week
Sham operation group
6-hour intervention group 5 0.017+ 0.007 0.016x 0.008 0.015+ 0.005 0.015+ 0.004
1-day intervention group 5 0.017+ 0.008 0.017% 0.005 0.016 0.007 0.015+ 0.006
2-day intervention group 5 0.018+ 0.005 0.016x 0.010 0.017+ 0.006 0.016 0.008
3-day intervention group 5 0.018+ 0.007 0.017 0.006 0.016x 0.010 0.016x 0.009
Cerebral hemorrhage group
6-hour intervention group 5 0.463% 0.0137979 0.433% 0.010"97® 0.403% 0.011"997%  (0.378+ 0.015"29997%
1-day intervention group 5 0.443% 0.010""® 0.415+ 0.01197® 0.384+ 0.010V97% 0.358+ 0.008V39979
2-day intervention group 5 0.416% 0.012"% 0.382+ 0.012V%% 0.357% 0.016V99% 0.331% 0.008V349%
3-day intervention group 5 0.389+ 0.008" 0.361+ 0.010"? 0.335% 0.009"¥% 0.315% 0.007"399
Hyperbaric oxygen group
6-hour intervention group 5 0.550% 0.0219297% 0.676x 0.039V29978 (0 840+ 0.045"239978  (0.915+ (.034V2I99679
1-day intervention group 5 0.516+ 0.014V27% 0.622+ 0.016"2379 0.679+ 0.027V234978  (.726x 0.016"2349979
2-day intervention group 5 0.487+ 0.020"2¥ 0.537+ 0.019V29® 0.633% 0.019V299% 0.693+ 0.022V29999
3-day intervention group 5 0.454+ 0.014"? 0.489+ 0.015V2¥ 0.544+ 0.021"29% 0.599% 0.025"2343

Note: ", compared with the same subgroup of intervention time in sham operation group, P<0.05; ?, compared with the same subgroup of intervention

time in cerebral hemorrhage group, P<0.05; ¥, compared with rats treated for 1 week in the same group, P<0.05; #, compared with rats treated for 2 weeks

in the same group, P<0.05; ¥, compared with rats treated for 3 weeks in the same group, P<0.05; , compared with 1-day intervention group, P<0.05; 7,

compared with 2-day intervention group, P<0.05; ¥, compared with 3-day intervention group, P<0.05.
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Fig. 3 Histograms of HIF-1ae mRNA expression in brain tissue of rats in different intervention time and course of treatment
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