346 P R A A 2012 4EES 22 55 4 W1 Chinese Journal of Spine and Spinal Cord,2012,V0l.22 ,No.4

&
&
g
&

AR ER X KRS BE AR A S AT 22 T AE
W B 04 3% vi BAE AL

FHH LB OF R A&, ALA
(BB IE e N 5 S 2H S IR A2 2002 610083 PO 1148 BT )

[FZE] B HITH IR (VPA) XK UG 861405 (SCI) I 32 3h Th g W &2 00 5 i) B AR AL L 77 3% . 60 HUfEdE SD
KRBEOLE 0 3 41 8 FARLL(C 41) I 4L (SCT 41) AR I BRI 97 41 (VPA 41) . SCI 411 VPA 41 % H i B
Allen ¥ HHI/E K B T10 SCI B, VPA AR J5 BPZI K HoJ5 5 12h B2 F S VPA 300me/kg, 2 HURT ;C 20 Al SCI
2 AE FH L S ) 8 3 B AR AR AR AR B AR K 15)5 6h, AL 5 R R AR SEEHS , Fo Ay R RAE 75 24h 48h 1 72h
B 5 HAEAT G Bz 3h YiGe BBB 1145, Bl G AL SEHUM o U1 1 J5 43 04T HE 3 (5 0058 4 B 20 200 s 4L, fo s
BE S Wb 3 7 306 6 B M2 0 3 BE F EE K N T «B(NF—kB) i 12 A B0 IR 4, S 8 4l AL K I 1 A & 1B (IL—
1B A, &R .C AR IE L BBB 4340 21 43, VPA 41 H1 SCI 41 45 i} ] 5 A 343 K F C 41 (P<
0.05) , 15 VPA 4145 B[] 45 09 9F 43 249 5 A B[] o5, SCI 40, 76 5 ) 48h Al 72h W40 22 %A . 3 1 (P<0.05) i B
Kt R C AVEREA LIRS IEH , VPA 4R SCI 415 )5 6h 45 4% Hh g X BT T BA bt itk 5 S5 v 4t 28 6 i ik
B, 11 5 Al 2 2F 4R b ik 5 495 5 24h 48h H i kb S R T B Gk | 5 T UL A 3 TR R 4 hE 4N MR 5 5 5 72h I
R AR AL AT IE S VPA 4145 B ) 5 0 B AR AL 5 SCT LML, (H 48 08 40 i I8 i /b . € 4148 I sk I NF—«B
KRR A TL-1B 35, 5 C 4LAH L, SCT 2071 VPA 41 NF-kB A% PR 4R I 1 43 L Fl TL-1B #3558 M5 6h
R 5 PR MG 24h Kk W LU BRI D 720 A R 3 RS T C 2 (P<0.05) 5 VPA 4145 B[R] 2 NF—«B % FH #: 48
JLET 43 FE AT TL-18 3 3k B 34K F R 18] 45 SCI 4 (P<0.05) . £518 : VPA Rl K Bl SCI J5 12 h#i 2 Th g 1 &
FLHLHI AT B 540 1 98 RE SN A K
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[Abstract] Objectives: To investigate the effect and mechanism of valproic acid(VPA) on neurofunctional re-
covery after acute spinal cord injury(SCI) in rats. Methods: Sixty adult male SD rats were randomly divided
into three groups: sham operation group, injury group and VPA treated group. Spinal cord injury model at
T10 was maded by modified Allen technique. VPA(300mg/kg) was administrated in rats through hypodermic
injection immediately after injury, then repeated per 12h until killing; while sham operation group and injury
group received the same dose of normal saline at the same time point. The rats of each group (n=5) were
killed at 6h after injury. The recovery of the locomotor function of each group(n=5) was evaluated with Bas-
so,Beattie and Bresnahan(BBB) scale at 24h, 48h, 72h after injury, then the rats were killed. The sections
were stained with hematoxylin and eosin(HE) for pathological analyses. The activation of nuclear factor kappa
B(NF-kB) was examined by fluorescence double—labeling staining technique and laser scanning confocal mi-
croscope. The expression of interleukin 1B(IL-18) was detected with immunohistochemistry. Results: The BBB
score was 21 in sham operation group, and the score in VPA treated group or injury group was significantly

lower than that in sham operation group(P<0.05), but the score in VPA treated group was higher than that in
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injury group at each time point after injury, which showed significant difference at 48h and 72h after injury
(P<0.05). The pathological analyses showed the rat spinal cord in sham operation group was normal. In VPA
treated group and injury group at 6h after SCI, necrotic neurons and hemorrhagic zone were observed in gray
matter, and white matter tracts appeared swollen and edematous. At 24h and 48h after SCI, cystic cavities
and inflammatory cell invasion were observed, and the hemorrhagic zone became well defined. At 72h after
SCI, the pathological changes were still obvious. Compared with injury group, the pathological changes were
similar in VPA treated group at each time point, but inflammatory cell invasion was suppressed in VPA
treated group. The NF-kB positive nuclei—stained cell and the expression of IL-1f had never been found or
occasionally been found in sham operation group. Compared with sham operation group, the percentage of
NF-kB positive nuclei-stained cell and the expression of IL-1B both increased obviously at 6h after SCI (P<
0.05), which reached peak at 24h, then decreased, and were still significantly higher at 72h after injury(P<
0.05); the percentage of NF—kB positive nuclei—stained cell and the expression of IL-13 evidently decreased

in the VPA treated group compared with the injury group at each time point after injury (P <0.05).
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Conclusions: VPA can promote neurofunctional recovery after spinal cord injury by attenuating inflammatory

reaction.

[Key words] Spinal cord injury; Valproic acid;
reaction; Rat
[Author’s address]

610083, China

RS (SCI) Ji i T4 28 70 Te vk 142 DA S
g R MG | 1 Bz Bl R D) B RS, ™ EE S e
BEAITIRE, &4 R 1k Y LA BIRIT T
o RAE RN AT REAR A VEI M rh 4y i 1 H 24
U SCI S (Y 530 A AE S vy HA Bl 28 47
PR e A2 A TR, PRt SCT R B9 98 s
JNE A2 I DR 245 ) 1 0 A — > T ARk R
W5 R R (valproic acid, VPA)EA £ 7 i
R 2878 R RN ARl 28 DR AP R, AR5 i
1722V o MO S I kB (NF—kB) % 12 G
RAEKANE 1B(IL-1B) F ik 2 KT VPA
XJ SCI 5 K BRI 28 D BE W 52 19 52 ) Bz AL,
Il RS FH LA YT SCT $R 53T 14 52 504K 5

1 ##EFFEE
1.1 S5 sh ) Kt

fit B AT HEME SD KRB 60 H K 250~300g
(H RCHR B o g S 56 sh b 3R 1 ) o G TR (T
B FE T 3 42 07 5 R A 25 A BR A 7 ) ,NF—«B
Wos - e B R & (W T 38 = KA
FARWFT ), IL-1 —¥T (M H 3£ [E Santa cruz
NI /1N Bt iy A N S i A e e
YWIBRARAR),
1.2 Zh¥ 55 41 R m i 7k

60 H K BUBE ALY 23 i 05 41 (SCT ) LI T

Nuclear factor kappa B;

Department of Anatomy and Histo—Embryology,

Interleukin 1B;  Inflammatory

Chengdu Medical College, Chengdu,

R A3 2 (VPA 4) AR REZH (C 4, 41 X5k
TS 6h 24h 48h 72h 3t 4 ANIFIA] 5 AN TE]
A5 HRR . KERTE 1% % (40mg/kg) B8 1
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1.5 EFIAGA I NF—«B 52 K

HE e 5 7665 T g4 41 K RS g4l 21
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Z R VEAr 4R 21 43, SCI 401 VPA 241 BBB
VAT 76 4 A 43 B 3 R R {0 VPA L1 2 78
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HE Q6B M8 C A BEHL IS EwW
(E 1a),SCI 41 F1 VPA 40 7€ SCI J& 6h R HY 2 4
22T IKIRFE | B2 e EC AR ik | J5C 5 240 ks i i
IBE | 0Tl 2 S i i 52 43 v ok DXCRT DL B G 1
kb5 24h 1 48h 475 AT UL IR BE 4 B 28 T RS S5 41 i,
HR IR 1 A B AT L A T K, 46495 X
Ji) B ¥ K a AR RE 40 L3 s SCI 5 72h, bk

X1 ZHKBRAEMELEBBB TS (x5, ,n=5)
Table 1 The BBB score of rats in three groups at

each time point

TG 24h 5 48h LS 72h
24h after injury ~ 48h after injury ~ 72h after injury
CH
Control 21 21 21
SCIH o) o) o
Group of SCI 0.33+0.27 2.42+0.32 4.50+0.43
VPAZ

0.42+0.17% 4.08+0.31%2 7.67+0.5412

Group of SCI
D5 C 4L P<0.05;@5 I I 5 SCI 4 L8 P<0.05
Note : DCompared with control P<0.05 ;@ Compared with group
SCI at the same time P<0.05

B 1 REUEES 24h AL a BT AR (C A1) H B4
B, K RAEAAREE ¢ VPA AU AR (L 5 SCI 41 AR B, {H 5 iF 41 V= i 4% SCI 417 (HE Y4 x400)
Figure 1 The pathological changes at 24h after SCI a The rat spinal cord in sham operation group was normal b

A b SCIALM & U i IRFE T Lt if kA0 25 51 7

swollen or necrotic neurons, hemorrhagic zone, cystic cavities and large numbers of inflammatory cells were observed in

injury group ¢ The pathological findings in VPA treated group were similar to the injury group, but inflammatory cell

invasion was less severe than SCI group(HE stain X400)
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(P<0.05); VPA 21 4% i) [8] 55 5% T SCL 41 (K&l
2b) , 1 4 [R) s ) a5 Ll 5 3 A 2 M 25 R (P<0.05,
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SABC ¥ 2 4l Ak G 0, 8 7 SCI 5 K38 43 #f
L0 -1 FHPER IR, BHM 0k A F #h 2800 i
TP, 2 0058 S5 440 i S Pl mT DL B P ik L =4

IL-1B FIRME DL UL 3 F1dé 3, C 245 a] 5 48 0L
IL-1B FHMEFE L, SCI 4 Al VPA ZH7E47 )5 6h BRI AT
UL IL-1B Fah BN, 24h ik &1, DUS & #i 2>
B 72h 50 B 7 F C 41 (P<0.05), 5 SCI 41 [A] i
6] A HE , VPA 210 TL-1B 63K 5 A8 4% I ] 5 1
B 2 /0 (P<0.05) .

3 it
VPA J2&— i 28 A2 50 AT 1), % T

U1 28 B i YR T o VD4R 9% K B8 VPA B
AP T KRG Bt E Ak e g s R I
IR AL 2 Tt 2 T 53007, X A 4 FRIR BT R PR

o o CONRE T

2 REUERA 24h NF-«B 15 00 (DAPL AR iC 40 i 4% , Cy3 #Ric NF-«B, B 2 @9 HTEANE x400) a CAIRW
NF-kB #Z%FHPEZAE b SCIZH Al WK 4 NF-xB % FHPE40IE ¢ VPA 24 NF—«B #% B E 40 i ¢ SCT 40 3 RMER S
24h TL-1B Rk (REHALTE x400) a C AR TL-18 FHPER L b SCI 4 n] Woph 28 o it N A K& TL-1p FHAE
FEIRPORL UK (TR ¢ VPA 41 TL-10 PR35 0k B it 42 SCL 4, 365 (6 %

Figure 2 NF-kB nuclear transfer at 24h after SCl(nuclei were marked by DAPI, NF-kB was marked by Cy3, nucleus
of positive cell was purple x400) a The NF-kB positive nuclei—stained cell was not observed in sham operation group b
Large numbers of NF-kB positive nuclei-stained cells were observed in injury group ¢ The NF-kB positive nuclei-
stained cells in VPA treated group were fewer than that in injury group Figure 3 The expression of IL-1f at 24h
after SCI (DAB stain, x400) a The expression of IL-1B was not observed in sham operation group b large numbers of

and the granules were

and the

IL-1B positive granules localized in the cytoplasm of neurons were observed in injury group,
strong staining ¢ The IL-1B positive granules in VPA treated group were fewer than that in injury group,

granules were weak staining
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F2 ZHXBRAEARES NF-«B #ZREHBEE
ot (x%s,n=5,%)
Table 2 The percentage of NF-kB positive nuclei—

stained cells in the three groups at each time point

®3 ZHXRATENESIL-1B FHRXZEEE
(x+s,n=5)
Table 3 The AOD values of IL-1B in the three

groups at each time point

4 scr4l VPA4L 4 Sl VPAZL
Control Group SCI Group VPA Control Group of SCI Group of VPA
BRUR 6h 1511086 228143347  16.23+2.3802 BEUR 6h g 65,018 29737210177 168.84+2.8972
6h after injury 6h after injury
iR 24h ) T RS 24h o D
2 sl iy 1626032 422644977 36284597 2 sl iy 871030 36242611207 1939546272
W 48h 0) OF) AR fE 48h 0} 2
U i 1482047 344243367 28.6552.30 A ey e 8632039 2512267717 164012604
BRUTT2h 140004 306463510 2227445602 BB T2h 897,053 222.34:10.197  141.19+7.2312

72h after injury

72h after injury

. D5 C4lLH P<0.05;@%5 [ i ] i SCI 41 L% P<0.05
Note: (DCompared with control P<0.05; @Compared with group
SCI at the same time P<0.05
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(CHOP ) [} 7K -, i A s 5 0 2 28 14 g2 2K 189 i /b
2 JE 5 A A7 6, SCI B T 32 493 BV st el ML 1 5
153 BT 15 3 B & P AR A A, A R T B AR L i —
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RAEAT o1 (1) BE PR e 5281 La SRR T 5T % B, L

I D5 C 4l P<0.05; )5 [ ] £ SCI 41 H4% P<0.05
Note: MCompared with control P<0.05; @Compared with group
SCI at the same time P<0.05
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