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Abstract

Objective: To investigate the effect of exercise training on locomotor function recovery and synaptic regenera-

tion after blocking of brain-derived neurotrophic factor(BDNF) - Tyrosine kinase receptor B (TrkB) signaling
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pathway in rat with incomplete spinal cord injury (SCI).

Method: Totally 32 female SD rats were randomly divided into 4 groups: injury+PBS group (Sed-PBS group),
exercise+PBS group (TT-PBS group), injury+TrkB/Fc group (Sed-TrkB/Fc group) and exercise+TrkB/Fc group
(TT-TrkB/Fc group). Intrathecal catheterization was operated in 1 week before SCI operation. After 1 weeks of
intrathecal catheterization, T10 incomplete SCI model was made by modified Allen 's method. After 7 days of
SCI, the Alzet osmotic pump was implanted into all SCI rats. The Alzet osmotic pump of Sed-PBS group and
TT-PBS group were filled with 0.01M PBS, while Sed-TrkB/Fc group and TT-TrkB/Fc group with TrkB block-
er (TrkB/Fc). After 8 days of SCI, the TT-PBS group and TT-TrkB/Fc group were underwent body-weight sup-
port treadmill training. The BBB score was performed at 1, 3, 7, 14, 21, 28 and 35 day after SCI. The lum-
bar spinal cord of all rats were removed at the end of this experiment. The Western Blot and immunohisto-
chemical staining technique were used to detect the expression of postsynaptic density protein-95 (PSD-95) and
synaptophysin (SYP).

Result: Fourteen days after SCI, the BBB scores of TT-PBS group were higher than the other 3 groups (P<
0.05), and 21-35 days after SCI, the BBB scores of TT-PBS group were significantly higher than the other 3
groups (P<0.001). However, 28-35 days after SCI, the BBB scores of TT-TrkB/Fc group was higher than Sed-
PBS group and Sed-TrkB/Fc group (P<0.05). The Western blot results showed that the relative expression of
PSD-95 and SYP protein in TT-PBS group were significantly higher than the other 3 groups (P<0.001), the
protein of PSD-95 and SYP in TT-TrkB/Fc group was higher than Sed-PBS group and Sed-TrkB/Fc group (P<
0.05). The immunohistochemistry results showed that, compared with Sed-PBS group, Sed-TrkB/Fc group and
TT-TrkB/Fc group, the PSD-95 and SYP relative density in TT-PBS group were significantly higher (PSD-95,
P<0.01, P<0.001, P<0.01, SYP, P<0.001), the relative protein density of PSD-95 and SYP in TT- TrkB/Fc
group were higher than Sed-TrkB/Fc group and Sed-PBS group (P<0.05).

Conclusion: Blocking the BDNF-TrkB signaling pathway can significantly inhibit the effect of exercise training
on the recovery of locomotor function and the protein expression of lumbar spinal cord synapse in incomplete
SCI rats.
Author's address  The First Clinical Medical College of Nanjing Medical University, Nanjing, 210029
Key word spinal cord injury; exercise training; brain-derived neurotrophic factor; locomotor function; synaptic
plasticity

I AEAR BT A B, 1z sl 2k Canis P Al 25
25 ) A fiE YEA 584117 (spinal cord injury, SCI) &
KB E SR, 38 02 450 P 1 i
P 2275 3% A 1 (brain-derived neurotrophic factor,
BDNF) [} &3k , 9/ 403 00 A0 e o I ) S it 3
TNFRATE BEIRTN AL UE MR8 27 4k S S il A 34 06
Phic v ph 2 P YRR FRAE 55 R DI RE RS,
Hh, BDNF 1 R #1428 #2 K- (neurotrophins , NTs )
TR I B 22—, T3 o T R S M 2 IR A R T
fiff 5% {4 B (tropomyosin-related kinase B, TrkB) & #4
B ZAERY, (B2, BDNF J& 75 /2 SCliz sl 2k
J D RENK 52 DL R Gz v 5 56 T 28 M Y OB R, HL
AT RE

FETAURGEUH B A5 S R N M5, is

1332 www.rehabi.com.cn

I 25T DLAR i A 58 4 SCI K BRIz it 8 1
BDNF \ TrkB 1k, fe b5 oz sh D REIR R . AWF5E
U1 12 B Wt BDNF-TrkB {55538 % , DA 1E 52 P 5 T 0
%212 21| 2k J5 BDNF %12 3 D) e 1R 52 A5 il f s 2
JEHE 1-95 (postsynaptic density protein-95,PSD-95)
I 58 fih & (synaptophysin, SYP) F ik (821, L) ik —
ARz s et SCLF 12 sh U e sGE HLT

1 MRE5FEE
1.1 SeEsh) aalon) B A

B4 : SPF % 8—10 Jii] i P SD K B 32 H[ |
VU IR - AL SIS A B | VR ATIE S : SCXK
(71)2013-0016].

PR : PE-10 S8 (R O B4 N



PHAEACZEE 20174, 45324 45 1240

£ [1D]: 0.28mm, #p 4% [OD]: 0.64mm, % [ , Smiths
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0.58mm, OD: 0.99mm, %% [ , Smiths medical inter-
national Ltd.) ;78 i J& f#{ 2 (Osmotic minipumps,
model 2002; Alzet, USA) ;2%ha A 2 K FE
(bR W25 B2 R ) 5 0.01M B R 5 28 1ol
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nant human TrkB/Fc chimera, TrkB- IgG, R&D
Systems, USA ) ;P 5 il J5 % & 25 F1-95 Hi 44K (Anti-
postsynaptic density protein-95 antibody,Rabbit, ab-
cam, ab18258) ; Hit % fiilt & #1 14 (Anti- Synaptophysin
antibody, Rabbit, abcam, ab64581) ; 111 - $T % 1gG
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TrkB/Fc £ (Sed-TrkB/Fc £ ) 23z 8+ TrkB/Fc 41 (TT-
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1625 (F=1090.501,P < 0.001) , 21 5| F%5)% % BBB
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(P>0.05). AJ714d,SCI-TT-PBS 21 BBB ¥4 B it
TP HA 3 41(P <0.05) ;K5 21—35d, SCI-TT-PBS
HEH5HMIAML, 25 408 EHE L (P<
0.001) . A Ji7 28—35d, SCI-TT-TrkB/Fc 4 5 SCI-
Sed-PBS 4l & Sed-TrkB/Fc 41 kb , 25 5% HA B &1
=X (P<0.05), 1—21d,SCI-Sed-PBS 4 . SCI-Sed-
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iz s ReelcE I E R ES . WaR 1.
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T 35 KATHEIOR , #6418 11 S B 3 b (A
Kl 1A). 5 Sed-PBS 4 .Sed-TrkB/Fc 41 ) TT-TrkB/
Fc ZHAH L, TT-PBS 4H 11 PSD-95 K SYP A%} 25 15
kR ENZ R EABEERE X (P<0.001),
TT-TrkB/Fc £ ) PSD-95 % SYP A X} 2 (1 ik i th
W & 2 F Sed-PBS 4H il Sed-TrkB/Fc 4H (P < 0.05, &l
K 1B-C) . UtBHIZ S| 45T i 34 PSD-95 I SYP
(5, T PHIEr BDNF-TrkB i i )5 , iz s 2R i
PSD-95 J¢ SYP FRibAEHAZ 2 B B 4 .
2.3 PSD-95 } SYP g4l fb4h

*1 FBAKXREHAEBESRBBBIESLER (x%s,n=8)
215 EADN HIR IR EAUSN 21K EVAPN H35K
Sed-PBS 4 0.13+0.35 0.88+0.35 4.00+0.76 5.88+0.83 6.38+0.52 6.88+0.83 7.63+0.74
TT-PBS 4 0.13+0.35 0.75+0.46 4.13+0.35 6.75+0.89" 8.13+0.64% 9.63+1.19% 10.5+1.20%
Sed-TrkB/Fc £ 0.13+0.35 0.75+0.46 4.00£0.53 6.00+0.53 6.38+0.52 6.63+0.52 7.63+£0.52
TT-TrkB/Fc 41 0.13+0.35 1.00+0.00 4.00+0.53 6.00+0.53 6.75+0.46 7.75+0.71% 8.63+0.74%

1 A 3 A : DP < 0.05, P < 0.001 ; 15 Sed-PBS 41 % Sed-TrkB/Fc 41AH H. : @P < 0.05
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(P <0.05) ;Sed-PBS 41 5 TT-TrkB/Fc 41 2 5+ JC g %
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ZRAT e AN S8 Ak SCLUK B 5 iz 2h D Rk &2
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WA . FiREE U] T BDNF-TrkB i #4212 )l
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RH W BDNF- TrkB il #% J& , TT- TrkB/Fc 41 K B 1
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(synapsin 1) Fikm Wiz 4180 B/, Mk n]
W, iz 3h)I %k )5 , BDNF &4 i SCT K R 28 fish n]
SHPE ) TR T
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