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Depressant effect of Lithium on apoptosis of nerve cells of adult rats after spinal cord injury WANG Fang,ZHOU
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ABSTRACT Objective:To study whether lithium agent produces neuroprotective effect by inhibiting the nerve cell apoptosis
of rats after spinal cord injury. Methods : Forty-two male SD rats weighing 200 to 250 g were randomly divided into 3 groups:
blank control group (n=6) without surgery ,normal saline (NS) group (n=18) with intraperitoneal injection of NS (40 mg/kg) ;
and Lithium chloride (Licl) group (rn=18) with intraperitoneal injection of Licl (40 mg/kg). After Allen method modeling, Licl
group started intraperitoneal injection of Licl solution (40 mg-kg™-d™) within 15 min after operation to the second week. NS
group ,during the same interval ,was injected with a same amount of NS. Postoperative 3,7,14 d,BBB scores in each group
were measured ; the expression of Bel-2 and Bax protein were observed by immunohistochemisty staining; TUNEL staining was
used to observe the nerve cell apoptosis. Results:The BBB scores in blank control group were 21. Postoperative 7,14 d,BBB
scores of Licl group were higher than that of NS group (P<0.05). As for the Bel-2 protein expression, black control group has a
level of 0.081+0.003;7 d and 14 d postoperatively, the level in Licl group was 0.151+0.003,0.163+0.003 and in NS group,
0.143+0.003,0.154+0.002 , respectively. Licl group showed significantly increased Bel-2 protein expression (P<0.05). As for
the Bax protein expression,black control group showed a level of 0.071+£0.003; 7 d and 14 d postoperatively, the level in Licl
group was 0.121+0.002,0.106+0.002 and in NS group was 0.126+0.001,0.120+0.002, respectively. The Bax protein expres-
sion is significantly inhibited in the Licl group (P<0.05). In nerve cell apoptosis by TUNEL staining, the positive cells were
fewer in the black control group with apoptosis index (Al) of 1.98+0.19;while 7d and 14d postoperatively,the Al of Licl group
was 13.12+0.69,4.29£1.00 and of NS group, 18.26+0.87,5.48+0.70, respectively. Licl group showed significant inhibition of
the cell apoptosis (P<0.05). Conclusion: Licl can promote the Bcl-2 protein expression and inhibit the Bax proteins expres-

FGWH K A RFRE R (G5 81701223) s BRVE 44 [ AARL ¥ B4 (45 :2017JQ8019) 5 v e iy AL HE AR Il 55 9% % T B 43 Bt )
(4% :1191329737)

Fund program: Natural Science Foundation of China(No. 81701223)

HIE# B 5t E-mail :xijing_h@vip.tom.com

Corresponding author : HE Xi-jing  E-mail : xijing_h@vip.tom.com



+380 - PG 2018 45 4 A5 31 555 4 ] China J Orthop Trauma, Apr.2018,Vol.31,No.4

sion in nerve cells of rat after SCI, thereby playing a role in the inhibition of nerve cell apoptosis. This may be one of the mech-

anisms that Licl can promote the recovery of motor function of rats after SCI.
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Tab.1 Comparison of BBB scores among three group at different time points(x+s,score)

451 L& AJE3d ARG 7d ARG 14d
25 U IR AL 6 21 21 21
AR K 4L 6 1.06+0.24 2.92+0.67 9.00£1.27
A 6 1.17+0.38%2 3.75+0.877% 11.33+1.637%

U 5258 U IR H B, 13i=T7.62, P<0.01 5 %15,=5.72, P<0.01 5 V110=5.43 , P<0.01 ., 5 [R]INF 1] P 2 46 /K 40 4R, Pa=1.67 , P=0.12;%17,=4.23, P<0.05;®
t1u=4.14,P<0.05. [F4IARJG 3.7 .14 d 4351 W FL 5 Fs,=17.56,P<0.01; F;,,=18.23,P<0.01 ; F; ,,=16.32, P<0.01

Note : Compared with blank control group V=762, P<0.01 3 V7,=5.72 , P<0.01 ; V4,,=5.43 , P<0.01. Compared with NS group at the same time, %t3,=1.67,
P=0.12;%17=4.23 ,P<0.05 ; ¥1,,,=4.14 , P<0.05. Comparison of Licl group at 3,7 and 14 d after operation, respectively, F;,=17.56 ,P<0.01 ; F; ,,=18.23 , P<
0.01;F;,,=16.32,P<0.01

R2 AEMBERAEAARRMET Bd-2 Z8 AOD L% (x4s)
Tab.2 Comparison of AOD of Bcl-2 protein in rat neurons among three groups at different time points (x+s)

4151 BLAL ARJE3d ARJE7d ARJ5 14d

25 [kt R 41 6 0.081+0.003 0.081+0.003 0.081=0.003
3R K 4 6 0.201+0.002 0.143+0.003 0.1540.002
AL 6 0.205+0.002"% 0.151+0.003"% 0.163+0.003"%

5 X BT AR, T1i=6.34, P<0.01 5 T15=5.62, P<0.01 5 %114=6.35 , P<0.01 . 5[] [ Py A BRER /K 41 EL 45, %i=6.12, P<0.01 51,4 =5.87 ,P<0.01 5
®1,,=4.56,P<0.05, [FZLAJG 3.7.14 d 4> B 6 L 58, Fy 7=18.65,P<0.01 ; F; ,=17.21,P<0.01 ; F; ,,=18.25 ,P<0.01

Note : Compared with the blank control group,j\’tw=6.34 ,P<0.01; Y45,=5.62,P<0.01;,,=6.35,P<0.01. Compared with NS group at the same time , @t7=
6.12,P<0.01; %1,,,=5.87,P<0.01; %;,=4.56,P<0.05. Comparison of Licl group at 3,7 and 14 d after operation, respectively , F; ,=18.65,P<0.01 ; F; 1,=
17.21,P<0.01;F;,,=18.25,P<0.01
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Fig.1 Immunohistochemical staining of the Bel-2 protein in spinal cord in three groups (1ax40,othersx400) 1a,1b. Neurons staining in the gray mat-
ter of spinal cord tissue was negative in black control group 1c,1d,1e. Postoperative 3,7 ,and 14d,brown granules can be seen in the gray matter of
spinal cord tissue by immunohistochemical staining in NS group,revealing the Bel-2 protein by spinal cord neurons apoptosis ~ 1f,1g, 1h. The brown
granules were Bel-2 protein by neurons apoptosis in Licl group at 3,7, 14 d after operation ,respectively. The expression of Bel-2 protein at day 3 has the

most intensive pattern after operation. The positive staining of Licl group was stronger than that of NS group at 3,7, 14 d after operation

£33 AEREEZTAXRMHET Bax EH AOD b5 (v+s)

Tab.3 Comparison of AOD of Bax protein in rat neuron among three groups at different time points(x+s)

A5 U AJg3d A 7d ARJE 144
7 X B AL 6 0.0710.003 0.0710.003 0.0710.003
A ELER Ak Al 6 0.150+0.003 0.126+0.001 0.120+0.002
AL 6 0.1460.002" 0.121x0.002" 0.1060.002"%
e 578 [ X BRAL R, 50659, P<0.01 5 17,=5.78,P<0.01; “1,4,=5.64,P<0.01, 5 [iil i [i] P b 14 7K 41 e %2, ®74=5.34, P<0.01; 1144=6.13 ,P<

0.01;%13,=4.57,P=0.02, R4IARJE 3.7.14 d 435 FW5 L5, Fi=18.23,P<0.01; F;,,=18.41,P<0.01 ; F50,=17.79,P<0.01

Note : Compared with blank control group, Tf=6.59,P<0.01; “,,=5.78,P<0.01; “t,,,=5.64,P<0.01. Compared with NS group at the same time, 2=
5.34,P<0.01; %4,,=6.13,P<0.01; ®1;,=4.57,P=0.02. Comparison of Licl group at 3,7 and 14 d, after operation, respectively, F;,=18.23 ,P<0.01; F; 1,=
18.41,P<0.01; F;,,=17.79,P<0.01
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Fig.2 Immunohistochemical staining of Bax protein in spinal cord in three groups (2ax40,othersx400) 2a,2b. Neurons staining in the gray matter of

spinal cord tissue was negative in black control group 2¢,2d,2e. Immunohistochemical staining at 3,7 ,and 14 d after operation , the brown granules seen
in the gray matter of spinal cord in NS group were Bax protein,which can explain its appearance after spinal cord neurons apoptosis. The Bax protein ex-
pression at day 3 after operation has the most intensive pattern ~ 2f,2g,2h. Immunohistochemical staining of Licl group at 3,7,and 14 d after operation,
the brown granules in spinal cord were Bax protein by neurons apoptosis. The expression of Bax protein at day 3 after operation has the most intensive pat-
tern. As time went by, the expression of Bax protein in each group had significantly decreased. The level of neurons in Licl group was weaker than that of

the NS group at 3,7,and 14d after operation

x4 TREMERAEAKRR AL LK (vis,%)

Tab.4 Comparison of Al of rats among three groups at different time points(x+s, %)

415 A AR 3d ARJg7d KI5 14d
Z5 X IR 6 1.98+0.19 1.98+0.19 1.98+0.19
A EER K 4 6 34.61x1.30 18.26+0.87 5.48+0.70
AL 6 30.76+1.8442% 13.12+0.6912% 4.29+1.00%5%

TE 528 X B A, =6.54, P<0.01 3 %7,=6.02, P<0.01 5% 114,=5.83 , P<0.01 5 [ i [] Py A 3 4 7K 41 He 45, ®5,0=5.12, P<0.01 3%7,=5.70, P<0.01 5
O =4.65,P=0.02, [WHARJE 3.7.14 d 43 BB H L4, Fy,=18.21,P<0.01;F,,,=18.05,P<0.01 ; F3 ,,=17.47 ,P<0.01

Note : Compared with blank control group ,V3=6.54,P<0.01 ;%;,=6.02, P<0.01 ; Y,,,=5.83, P<0.01. Compared with NS group at the same time L 2=5.12,
P<0.01; %,,=5.70,P<0.01; ®,.=4.65,P=0.02. Comparison of Licl group at 3,7,14 d, after operation, respectively, F; ,=18.21 ,P<0.01 ; ;,,=18.05,P<
0.01;F;,,=17.47,P<0.01
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Fig.3 The TUNEL staining results of spinal cord neurons in three groups of rats (3ax40,othersx400)
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3a,3b. TUNEL staining in the gray matter of

spinal cord tissue was negative in black control group and almost no apoptosis was found  3¢,3d,3e. Apoptotic expression of NS group at 3,7 ,and 14 d

after operation. The brown granules were neuron apoptotic bodies,and the expression was the highest at day 3 after operation  3f,3g,3h. Apoptotic ex-

pression of Licl group at 3,7,and 14 d after operation. The brown granules were neuron apoptotic bodies,and the expression was the highest at day 3 after

operation. As time went by, the neurons apoptosis in each group had significantly decreased. At the 3,7,and 14 d after operation ,the number of neurons

apoptosis of Licl group was lower than that of the NS group
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