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Changes of HIF-1a and VEGF expression induced by hypoxia in rats with brain injury caused by drowning

MA Yan-yan', LIU Xin®" (1. Department of Pediatrics, Affiliated Hospital of Qinghai University, Xining 810001, China; 2.
Departmetn of Pathophysiology, Medical College, Lanzhou University, Lanzhou 730000)
[ABSTRACT] Objective: To observe the histomorphology/pathology changes and the expression of hypoxia inducible factor-1
alpha (HIF-1a) and vascular endothelial growth factor (VEGF) in drowning rats brain, in an attempt to explore new pathways
for treatment of water drowning. Methods: The animal model of freshwater drowning was established with rats. The rats were
randomly divided into the following groups: control group, drowning-to-death group and 2 min-drowning group (including 5
subgroups survived for 3., 6, 12, 24, and 40 hours after being drowned in water for 2 min [#=10]). Brain indices of rats in
each group were detected and the pathological changes of cerebral tissues were observed; the expression of HIF-1q¢ and VEGF
were detected immunohistochemically and the correlation between them was analyzed. The dynamic blood oxygen saturation was
detected in rats survived for 40 h after 2 min-drowning at different points. Results: Brain index of the drowning group and
groups surviving for 24, 40 hours after drowning were obviously higher than that of the control group (P<C0. 05). Brain indices
of the drowning-to-death group and the 24 h, 40 h survival groups were obviously higher than that of the control group; and
those of the 3 h, 12 h survival groups were obviously lower than that of the drowning-to-death group but higher than that of the
normal control group (P<C0.05). The blood oxygen saturation was (59+5) % immediately after drowning and then gradually
increased and reached the normal level after 12 h. The cerebral edema appeared 3 h after drowning and was gradually aggravated
from 12 h to 24 h after drowning., then slightly relieved 40 h after drowning. There was no expression of HIF-1« in the control
group and lower expression in drowning-to-death group; the expression of HIF-1q gradually increased with the increase of
drowning period and reached peak 12 h after drowning(P<C0. 05); the expression of VEGF had a similar pattern to HIF-1a.
The expression of HIF-1a was positively correlated with that of VEGF(»=0. 629, P<C0. 05). Conclusion: Freshwater drowning
can cause serious cerebral injury. The brain can be protected from oxygen deficiency by promoting synthesis of HIF-1a and
subsequent upregulation of VEGF expression.
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Fig 1 Cerebral tissue of drowned rats(A), rats surviving for 3 hours(B),

6 hours(C), and 24 hours after drowning(D) (H-E staining, X200)
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Tab 1 Immunohistochemistry detection of HIF-1a and VEGF expression
Group HIF-1a _ VEGF _

— + +H Ht Positive rate( %) + +H Ht Positive rate( %)
Normal control 10 0 0 0 0 2 6 2 0 80
Surviving for 3 h 0 8 2 0 100 2 3 3 2 80
Surviving for 6 h 0 1 6 3 100 1 2 4 3 90
Surviving for 12 h 0 3 7 100 0 1 1 8 100
Surviving for 24 h 0 1 5 4 100 0 1 3 6 100
Surviving for 40 h 3 6 1 0 70 0 5 5 0 100
Drowned group 3 6 1 0 70 1 8 1 0 90
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Tab 2 The correlation between

HIF-1o. and VEGF expression
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