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[Abstract]  Objective To investigate the effect of hypertonic saline on cerebral water content,
tumor necrosis factor-a  (TNF-a) level and neuronal apoptosis following focal cerebral
ischemia-reperfusion (IR) injury in rats and explore the mechanisms involved. Methods Ninety-six
rats were randomized equally into 4 groups, namely the shame-operated group, untreated IR injury group,
and 4.2% and 7.5% hypertonic saline groups (HS-A and HS-B groups, respectively). In the latter 3
groups, cerebral ischemia was induced by middle cerebral artery occlusion for 2 h followed by
administration of the corresponding treatments. Serum sodium concentration was measured at 5 min
before and at 30, 60 and 90 min after the reperfusion. At 22 h of reperfusion, the rats were sacrificed after
neurological deficit evaluation, and brain edema was assessed by measuring the wet-to-dry weight ratio of
the brain tissue. TNF-a expression in the ischemic brain tissue was measured by enzyme-linked
immunosorbent assay (ELISA), and the neuronal apoptosis was analyzed using TUNEL assay. Results
In the saline-treated rats, serum sodium level increased significantly after saline administration, lasting for
60 min before recovering the normal levels in HS-A group and for over 90 min in HS-B group. Compared
with that in the sham-operated group, the brain water content in rats of the IR group increased in both of
the hemispheres, but more obviously in the ischemic hemisphere. In the two saline-treated groups, the
water content decreased significantly in the bilateral hemispheres, which was especially obvious in the

ischemic hemisphere; administration of 7.5% saline resulted in greater water content reduction in the
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ischemic hemisphere than 4.2% saline. Compared with the IR group, the two saline-treated groups

showed significant reduction in TNF-a levels and apoptotic cells in the brain along with decreased

neurological deficits. Conclusion

Hypertonic saline can ameliorate cerebral focal IR injury by

decreasing the cerebral water content, TNF-a level and neuronal apoptosis following the injury.
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Tab.1 Comparison of serum concentration among the groups (Mean+SD, mmol/L)

2H 51 1511 %% PR FRENS 30 min FEEETS 60 min FRHETS 90 min F(H PlE

P4 24 137.51:0.42  137.62+0.54 138.24+0.32 138.52£0.62  23.778  0.000
IRZH 24 138.32+0.54  137.57+0.61 138.730.51 137.24+0.81 28212 0.000
HS-AZ 24 139.36+0.42  148.63+0.92° 145.56+0.53 144.33£0.62*  845.930  0.000
HS-B#4H 24 137.75:0.42  144.31+0.83" 141.56+0.54 140.710.73  414.520  0.000
FfH 79.287 1282.000 1159.400 472380

Pl 0.000 0.000 0.000 0.000

5 IR 41 % ,*P<0.05

R2A LR BB 75 7K I L (ks , %)
Tab.2 Comparison of brain water content among
the groups (Mean+SD, %)

415 Gk et f

P4l 8 72.62+124  71.26+1.84
IR4L 8 79.83£1.65°  74.67+0.93
HS-A% 8 74.52+1.12°  71.42£1.76°
HS-B41 8 75.23+0.85°  73.33x1.42%
FlA 48.000 9.097
PlE 0.000 0.000

5 P AL, *P<0.05; 5 IR 41 b 4L ,°P<0.05; 5 HS-A 4 L4 ,°P<0.05
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Tab.3 Comparison of cerebral tumor necrosis factor-a level

and apoptotic cell number among the groups (Mean+SD)

il % TNF-o 7% & (pg/mg pro) 140 i+5 (1)
P4l 8 2.39+0.51 1.16+0.74
R4 8 5.18+0.82* 36.35+7.24°
HS-A%H 8 3.17+0.72° 14.73+4.82%
HS-B41 8 3.26+0.48" 21.36+5.44*
FlE 26.779 64.696

PfE 0.000 0.000

5 P A HE,P<0.05;5 IR 4 4% ,°P<0.05 ;5 HS-B 41 4% ,°P<0.05
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Tab.4 Comparison of neurological deficits among the

groups (Mean+SD)
415 % i 2 D) BRI BE IT 5
IRAH 24 2.04£0.35
HS-A41 24 1.41£0.41°
HS-BAH 24 1.58+0.28*
FlE 20.728
PlE 0.000
5 IR 4 L #¢ ,*P<0.05
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