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Effects of estrogen on motor function and GAP—43 expression in rats with spinal cord injury. ZHOU Bang-yu,
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[Abstract] Objective To investigate the effects of estrogen on motor function and the expression of growth-as-
sociated Protein 43 (GAP-43) in the rats with spinal cord injury (SCI). Methods A total of 72 male SD rats were ran-
domly divided into 3 groups, each with 24 rats: group A (sham group), group B (normal saline model group), group C
(estrogen group). SCI models were made in groups B and C. The rats in group B were injected with the same amount of
normal saline, and the rats in group C were injected with estrogen. BBB score and Rivlin inclined plate test were detect-
ed on the 3" day, 1" week, 2™ week, and 3" week after operation. The rats were sacrificed on the 3* day, 1" week, 2™
week, and 3" week after the operation and the spinal cord tissues were harvested for immunohistochemical staining to ob-
serve the expression of GAP-43. Results The BBB scores on the 3" day, 1" week, 2" week, 3" week after operation
were (20.48+0.57) points, (21.00+00) points, (21.00+00) points, and (21.00+£00) points in group A, respectively, (3.18+
0.12) points, (4.28+0.15) points, (6.93+0.50) points, and (8.95+0.34) points in group B, and (3.27+0.15) points, (9.67+
0.30) points, (14.06+0.69) points, and (16.46+0.39) points in group C. The BBB scores were significantly higher in
group A than group B and group C on the 3" day, 1" week, 2" week, and 3" week after surgery, and also significantly
higher in group C than group B on the 1% week, 2™ week and 3" week, with statistically significant differences (P<0.05).
In group A, the results of Rivlin inclined plate test on the 3" day, 1% week, 2™ week, and 3" week after operation were
(73.70+1.15)°, (75.00+0.00)°, (75.00+0.00)°, (75.00+0.00)°, respectively, (22.98+0.98)°, (24.60+0.63)°, (27.58+0.79)°,
(30.51£1.18)° in group B, and (23.77+0.62)°, (29.83+0.66)°, (40.16+0.76)°, (49.00+1.48)° in group C; the results in
group A were significantly higher than those in group B and group C on the 3 day, 1" week, 2™ week, 3" week after the
operation, and the results in group C were significantly higher than those in group B on the 1st week, 2™ week,3™ week
after the operation, with statistically significant differences (P<0.05). The expression numbers of GAP-43 positive cells
of group A on the 3" day, 1" week, 2™ week, 3" week after operation were 2.20+0.66, 2.28+0.10, 2.31+0.17, 2.31+0.20,
respectively, 15.93+0.59, 26.45+0.69, 13.61+0.43, 4.59+0.47 in group B, and 23.38+0.40, 31.14+0.86, 18.78+0.37, 9.87+
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0.44 in group C; the numbers of group B and group C were significantly higher than those in group A on the 3 day, 1*

week, 2" week, and 3" week after surgery, and the numbers of group C were significantly higher than those in group B,

with statistically significant differences (P<0.05). Conclusion The estrogen can promote the recovery of motor func-

tion in the rat spinal cord injury. It's mechanism is probably related to increasing the expression of GAP-43 in the area of

SCI and promoting nerve repair and regeneration.
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®1 ZHKRREFERGAIENBBB TS LB (xss, )

Table 1 Comparison on the BBB scores of rats before and after spinal cord injury (x+s , points)
215 HA ARHT ARJE3d AJE 1 AJE 2 AJE 3
A 6 21.00+0.00 20.48+0.57" 21.00+0.00™ 21.00+0.00 21.00+0.00™
B4 6 21.00+0.00 3.18+0.12° 4.28+0.15* 6.93+0.50* 8.95+0.34*
CH 6 21.00+0.00 3.27+0.15° 9.67+0.30™ 14.06+0.69* 16.46+0.39"
FiE 5796.05 11 266.03 1187.81 2 468.39
PfE 0.001 0.001 0.001 0.001

A4S BAEE ,°P<0.05; A4 CAILLHE,"P<0.05;B 415 C Al AL, *P<0.05,
Note: Comparison between group A and group B, *P<0.05; Comparison between group A and group C, "P<0.05; Comparison between group B and group

C, °P<0.05.
F2 BHEKXRAEREA Rivlin RAURIE LB (rss,°)
Table 2 Comparison of Rivlin inclined plate test of rats in different groups at different times (xs, °)

25 A AR RiF3d RIE 1 AJE2H ARfF3H
A 6 75.00+0.00 73.70+£1.15® 75.00£0.00® 75.00+0.00" 75.00+0.00"
B4 6 75.00+0.00 22.98+0.98* 24.60+0.63* 27.58+0.79* 30.51+1.18*
CH 6 75.00+0.00 23.77+0.62° 29.83+0.66™ 40.16+0.76> 49.00+1.48™
F{E 5661.89 16 560.78 9 046.93 2518.34
PfE 0.001 0.001 0.001 0.001

TE: ALl BALILES ,'P<0.05; A4LY CALLLEE,"P<0.05;BALY CAL %L, °P<0.05.
Note: Comparison between group A and group B, *P<0.05; Comparison between group A and group C, "P<0.05; Comparison between group B and group

C, °P<0.05.

23 B4 KR F B 69 GAP-43 A% B K A
HoLrbd  THC e n] DLy (6.0 GAP-43 ik ik
THREH AT RN . R T AR GAP-43
ik, WK 1A, B CULK R GAP-43 F 1 £k
A3 d BN, 1R B A B 0 Bl R 2T
M. B .CHESAHAREI A H 28 3001
OB CHMMAEEHE & TAH, ZRNA5
247 L (P<0.05), 1M C 41K B BAE A i B e A S5
3d 1A 28BS FBA, ZRWHAS~
B (P<0.05), I HCAHEHEORTBA, L% 3, K 1B~
A 11,

A B
F G

E1

H
AT GAP-43 RiIX1E IR (400x)
Figure 1 Expression of GAP-43 detected by immunohistochemistry (400x)
TE:AAYLGB, BAHAREH 3R C,CHARELE 3K D, BAARS 1FE,CHAS 1A F,BAUARE 2 G, CAHARSE 28 H, BHASE 31, CHA
S5 3 A 5 PR SRAR T N B4~ GAP-43 B AN .
Note: A, group A; B, group B on 3" day postoperative; C, group C on 3" day postoperative; D, group B on 1* week postoperative; E, group C on 1%

£3 FAKXBAFERE GAP-43 FHHELMEL b B (ves, 1)
Table 3 Comparison of the number of GAP-43 positive cells in rats
of different groups at different times (xs,n)

g R AJE3d AR 1A ARIE 2 ARJE3H
Al 6 220£0.66"  2.28+0.10  231£0.17°  2.3120.20"
B4l 6 15.93£0.59%  26.4540.69° 13.61£043*  4.59+0.47*
cdl 6 23.38£040" 31.14+0.86™ 18.78+037°  9.87+0.44"
FE 2201.05 350421 3657.12 599.44
PlE 0.001 0.001 0.001 0.001

A5 BAE ,°P<0.05; A4 CLLEL, P<0.05; B4 CALLL
#,°P<0.05,
Note: Comparison between group A and group B, *P<0.05; Comparison
between group A and group C, °P<0.05; Comparison between
group B and group C, °P<0.05.

week postoperative; F, group B on 2™ week postoperative; G, group C on 2™ week postoperative; H, group B on 3 week postoperative; I, group C

on 3" week postoperative; The black arrow is marked as a single GAP-43 positive cell.
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[Abstract] Objective To explore the efficacy of ulinastatin combined with norepinephrine bitartrate in treating
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