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The Effects of the Hemopexin on Generation of Free Radicals and Brain Edema after Intracerebral Hemorrhage
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[Abstract] Objective To explore the effects of the Hemopexin (Hx) on the generation of {ree radicals and
brain edema after intracerebral hemorrhage (ICH). Methods One hundred SD rats were randomly and evenly
divided into four groups (25 rats in each group) which named Sham group, ICH control group, Hx removal group
and Hx intervention group respectively. There were five observation points (1 d, 3 d, 7 d, 14 d, 21 d) and which
contain five rats for each. The stereotactic injection technique was used to make the ICH model, which adopted rat
autologous whole blood that was removed or mixed with Hx and then injected to the right caudate nucleus of the
brain. Sham group were only injected with 50 pL saline to the right caudate nucleus and ICH control group were
injected with 50 pL autologous whole blood; Hx removal group were injected 50 pl autologous whole blood of
removal Hx and Hx intervention group were injected 50 pL autologous whole blood which contain 0. 25 mg (5 pg/
pL) Hx. Bederson’s method was applied to evaluate whether the model was established successfully or not. Garcia’
s method was used to estimate the neurological dysfunction scores by. Water contents of brain tissue around the
hematoma was detected by dry-wet weigh method . The superoxide dismutase (SOD) activity were measured with
the xanthine oxidase method. The content of the malonyldialdehyde (MDA) was measured by the thiobarbituric acid
method. Pathological changes of brain tissue around the hematoma were detected by immunohistochemical method at
each observation time points; and the immunohistochemical scores result was judged by the double semiquantitative
evaluation method. Results Compared with Sham group, at 3-21 d, there were statistically significant differences
(P<C0. 05) in the neurological disorders and water content of the brain tissue and immunohistochemistry scores
within ICH control group, Hx intervention group and Hx removal group. Compared with Sham group. at 1-21 d,
there were statistically significant differences (P<C0. 05) in SOD activity and the content of the MDA within ICH
control group, Hx intervention group and Hx removal group. All the indexes above were superior in Hx
intervention group to ICH control group (P<C0.05), and inferior in Hx removal group to ICH control group (P<C
0.05). Conclusion The Hemopexinmay attenuate the generation of the free radicals and encephalaedema in the
brain tissue around the hematoma after intracerebral hemorrhage.
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Table 1 The results of model evaluation 2 h after operation

Group Level 0 Level 1 Level 2 Level 3
Sham 25 0 0 0
ICH 2 8 8 9
Hx removal 3 9 10 6
Hx intervention 2 8 10 7
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Table 2 The neurobehavioral scores in every groups (n=35)

Sham group ICH group ngr;n:lc))val Hx ingtrn;)r;z;ntion F P
1d 16.13+0. 41 9.53+1.15% # 9.3841.28% 4 9.58+1.11%-4 3. 883 0. 145
3d 16.24+0. 32 7.09+1.29% 5.3740.57%-@® 8.78+1.04% @ 28.432 0. 000
7d 16.37+0. 45 8.57+1.22% % 7.4241.02% @A 9.8741.12% @A 9.388 0. 000
14 d 15.96+0. 54 10. 9641, 55% # 8.87+1.64% @A 12,4541, 05% @A = 11.567 0. 000
21d 16.14=+0. 32 12,1541, 09%:# 10. 121, 14%-®-A 14,131, 17%- @4+ 46. 585 0. 000

% P<C0.05, vs. sham group; @ P<C0.05, vs. ICH group; # P<C0.05, vs. 3 d in ICH group; A P<C0.05, vs. 3 d in Hx removal

group; /\ P<C0.05, vs. 3 d in Hx intervention group; * P<C0.05,

vs. Hx removal group

®3 KRMAFAEMAREKE(Y%.n=5)

Table 3 The water contents of brain tissue around the hematoma (% ,n=5)

Sham group ICH group i removal fxintervention F P
1d 70.36 1:0.98 78.99 1:1.81% 79.07 4:1.49% -4 78.56 1:1.36% 4 4.258 0.142
3d 70.51 :1.55 84.21 :1.31% 87.09 +:1.25%-® 81.47 +:1.25% @~ 20.135 0. 000
7d 71.46 +:1.94 79.98 F:1.46% % 83.99 1:1.87% @4 76.27 4:1.27% @00 14.178 0. 000
14 d 70.41 +1.88 77.19 £:1.05% % 79.87 £:1.02%-®-4 75.07 1. 19% @4 9. 879 0. 000
21d 71.13 £:0.91 76.01 +:1.13%# 78.98 £:1.01%-®-A 74.02 £:1.38% @4 6.548 0.025

% P<C0.05, vs. sham group; @ P<C0. 05, vs. ICH group; # P<C0. 05, vs. 3 d in ICH group; & P<C0. 05, vs. 3 d in Hx removal

group; /\ P<C0.05, vs. 3 d in Hx intervention group; * P<0.05,
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Table 4 The activity of SOD in brain tissue around the hematoma (U/mL,n=5)
Sham group ICH group Hx removal Hx intervention F P
group group
1d 175.3942.74 164. 6443, 44% % 158. 0141, 86% @A 169. 2343, 27% @A 16. 252 0. 145
3d 177.6943.93 150. 6342, 94% 143. 7843, 58% @ 157.55=+4. 89. 000 0. 000
7d 174.884+2.73 156, 5842, 73%-# 150. 9142, 87%-@-A 166.92+2. 12.543 0. 000
14 d 176.52+5. 29 161. 3441, 86%-# 153. 4543, 12% - @-A 168. 7143, 5. 788 0.017
21 d 175.404+4.13 165.93+2.61% # 158. 8144, 01% @A 170.42+2. ¢ 21.378 0.019

% P<C0.05, vs. sham group; @ P<C0. 05,

VS.

group; /\ P<C0.05, vs.3 d in Hx intervention group; * P<C0.05, vs. Hx removal group
x5 XARMMERERKELS MDA & &£ (nmol/mL, n=5)

Table 5 The MDA contents of brain tissue around the hematoma (nmol/mL, n=5)

ICH group; # P<C0.05, vs. 3 d in ICH group; & P<C0.05, vs. 3 d in Hx removal

Hx removal

Hxintervention

Sham group ICH group aroup aroup F P
1d 4.1840.16 8.5240.31% % 9.881+0.17% @A 7.2540.28% @40 8.852 0. 004
3d 4,1840.16 10. 6140.58% 12. 6440.29%- @ 8.19+0,31% @~ 85.259 0. 000
7d 4.1940. 14 9.35+0,41%-% 11.2940.56% - @-A 7.03%£0.: 12.543 0. 000
14 d 4.2140.17 8.2540.37%:% 9.86£0.18% @ A 6.55+0. 23.954 0.034
21d 4,1740.15 7.7640.25% 9.0840.,28%- @A 6.1340. 7.685 0.021

Y P<C0.05, vs. sham group; @ P<C0. 05,

VS.

group; /\ P<C0.05, vs. 3 d in Hx intervention group; * P<C0.05,
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ICH group; # P<C0.05, vs.

VSs.
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3 d in ICH group; A P<C0.05, vs. 3 d in Hx removal
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Fig Immunohistochemistry staining of Hx protein in brain tissue around the hematoma at 3 d. SABC X400

A: Sham group; B: ICH group; C: Hx removal group; D: Hx intervention group
*6 XRRALIxEARBRHALUFFNER

Table 6 The results of the immunohistochemistry scores of Hx protein in brain tissue
Sham group ICH group Hx removal Hx intervention F P
group group
1d 2.23%0.12 2.22+0.147 2.2740. 134 2.3140. 114 4.56 0.056
3d 2.19+0.18 6.4340.26% 5.2340.47%-® 9.8740.17% - @+ 17.48 0. 000
7 d 2.25+0.16 5.8440.17% % 4.5940.31%- @A 8.1640. 15% @~ 33.15 0. 000
14 d 2.20+0. 14 5.3740.24% % 4.0540.51% @A 7.3440.19%- @ 7.16 0. 000
21d 2.17£0.15 4.2640.18%:% 6.1340.27%- @A 6.25+0.16% @4 17.23 0.031
% P<C0.05, vs. sham group; @ P<C0.05, vs. ICH group; # P<C0.05, vs. 3 d in ICH group; A P<C0.05, vs. 3 d in Hx removal

group; /\ P<C0.05, vs. 3 d in Hx intervention group; * P<C0.05,

VS.

Hx removal group
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