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ABSTRACT Objective: To analyze the Effects of different training methods on the recovery of spinal cord function after fracture in
rats. Methods: Forty SD rats were randomly selected to establish the model of fracture combined with spinal cord injury, and another 10
rats were selected as the normal group. SD rats were randomly divided into model group, weight-loss training group, swimming training
group and rotating cage training group. The motor function of rats was evaluated before and after injury. The motor evoked potential
(MEP), brain-derived nerve growth factor (BDNF), neuron specific enolase (NSE) and cleaved caspase-3 expression in spinal cord tissue,
cross-sectional area and diameter of muscle fibers were measured 35 days after operation. Results: After the injury, the motor function
scores of the rats in the operation group decreased. After training in different ways, the score of motor function of rats increased, and the
difference was statistically significant (P<0.05). On the 35th day after operation, compared with the model group, the latency of motor
evoked potential in the training group was shortened, the amplitude, the expression of BDNF and NSE, the cross-sectional area and diam-
eter of muscle fiber were increased, and the expression of cleaved caspase-3 was decreased, and the difference between the 14 d and 35 d
was statistically significant (P<0.05). Among them, the test results of each index of the weight-loss plate training group are the best. Con-
clusion: Three training methods can promote the recovery of spinal cord function after fracture in rats, among which the recovery effect
of weight-loss plate training group > swimming training group > rotating cage training group.
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2.1 EEhINEEIEE

2,11 $MARIRIE  BUOIHT S AR RUARMGE S T RE TR

SR LR, AT ARA KRB 5 RIS S D REIT /3 ¥
ARG, AR TS24 8 X (P>0.05) . #if5)a, =~ 1Il4:
E iy N3 i 2 i E R 2 & | XS o | i e
G R FEIH R ER K A RHGE DR T4y, 4R en, 5
MRV L, =AM ZR2E K R4S B ) s MR A2 B D RE R4 1 22
IS, B TR R TR 14 d~35 d i 22 7 A
i E L (P<0.05) . =AM P, W SEAI A MR )
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® 1 fHRIRIEMBRLE R (n=10, xt 5)

Table 1 Observation results of inclined plate test (n=10, xt s)

Groups Group A(° ) Group B(° ) Group C(° ) Group D(° ) F P
Before injury 42.5% 2.6 44.0+ 3.2 43.0% 2.6 435+ 2.4 0.556 0.641
1d 14.0+ 2.1 15.5¢ 1.6 15.0+ 2.4 16.0+ 2.1 1.721 0.180
7d 18.0% 2.6 20.0+ 2.4 18.5+ 2.4 18.5+ 2.4 1.256 0.304
14d 19.5% 2.6 29.5% 5.0 28.0% 2.6 22.5% 3.5 16.861 <<0.05
21d 22.5% 2.6 30.5+ 2.8 32.0+ 3.5 31.0+ 3.9 17.922 <<0.05
28d 255+ 2.8 355+ 1.6 34.0% 2.1 345+ 2.8 37.120 <<0.05
35d 28.5+ 2.4 38.0% 3.5 36.0+ 2.1 37.5+ 2.6 26.491 <0.05
2.1.2 Basso-Beattie-Bresnahan( BBB )iz Ih&E1T4>  #iMunT. B DREHEATIVSN  GUR oK SRAILTAE L, AN UIZRA R R

Hifh e 4 4R BBB iz s IREPF 4R R, DO TARALR
SRABA7 5 BBB 12 g HRETF /SRR R 0, S 4IPFigtit
HX(P>0.05). #ith)a , = AN UIZRER B 257 I A
S WUk GRANEE FE ISR , IF- TN ZRA R I 18] J5 45 K LAY BBB

#IFIE] S BBB iz s I PF 4 2 Lo d, H bTHigEE AR
TR, 14 d~35 d Bl 22 R A G L (P<0.05) . =4
WZRdLrp, WEEFHIZkd] BBB Yjfigia slibb oL Tk il 2k
HAFETEVIGRAH .

% 2 BBB EFINEES ER(0=10, xt 5)

Table 2 BBB motor function score results(n=10, xt s)

Groups Group A(score) Group B(score) Group C(score) Group D(score) F P
Before injury 21.0+ 0.0 21.0£ 0.0 21.0+ 0.0 21.0+ 0.0 / /
1d 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0 / /
7d 1.4+ 0.5 2.3+ 0.7 2.0+ 0.8 1.7+ 0.7 3.253 0.033
14d 6.3+ 0.7 10.4+ 1.1 9.4+ 0.8 6.7+ 0.7 58.272 <<0.05
21d 8.0 0.8 12.5+ 0.8 113+ 1.1 9.1+ 1.1 44.946 <0.05
28d 10.2+ 1.0 13.7+ 1.1 134+ 1.2 109+ 1.4 22.751 <0.05
35d 12.6%+ 0.7 16.7+ 1.1 16.6+ 0.8 13.4%+ 1.0 55.894 <<0.05

2.1.3 B R Tarlovif4y  #Hi5AT FHGE KR Tarlov
WA EE R R, A FARA R BRI E R Tarlov P43 BT
Z 0, B H TG 2 L (P>0.05) 55, = IIgRd K
BT B4R TR E AN 25 R VNGRS NS, - F Il goR
[) i 16 5 % K BRI EA T B Tarlov PE43, 45 5 s, S RIZH
AHEG, =AU K AR B LS R Tarlov $F4r 3412 7
P H ETHREEL K TRIRIA , 14 d~35 d 30825 A it
HEX(P<0.05). =AIZReEr, 1 d~21 d I E- AR I ZRd i )
Tarlov P08 TUFIK I SR L S 2520 5 28 d A1 35 d k-1
MR ik B 22 5 B4 22 8 L (P>0.05).

22 IEFIF & BAL(MEP )GE

BifhifE 35 d AR RIZ IR F 45 i X KR AEsh
WA AR A, G5 R N, 5 IE R AL, PO TFARAE KR
IR RIS, I WS IR, 2 EH A5 R 2 R R G2
(P<<0.05). SHEAIAA L, =AM R RTINS 4806, B
TRIHE R, S A R 22 G2 L (P<0.05), =AMIZk4]
RGN 5 SRAH B, 968 2P DI 2 R B T R 8 4 e g s 14K
WRIRE SRR, B U R R BRI VB R 0140 S RN M SRR B A/ > o
2.3 BDNF #1 NSE %%

15 Blif5 & HL LA DN 45 3R X K U BDNF AT NSE #4717
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AR R SRR L, =R B BDNF 2%k %0 NSE ZRf B iR ek, #5278 I 9520 K i) BDNF 2

FI NSE Ui B K, A 85 R = 58 G2+ X (P<0.05) .
ARG 25 SR AH LE , 9 2 A )l 2k 2H K BRUAY BDNF 4 it

% 3 MR Tarlov iE4 & R(n=10, xt )

Table 3 Improved Tarlov score results(n=10, x* s)

JHIEORT NSE 20 MOEO8 R R BE fe /N, BT BRI ZRA8CR
PETF WDk I ZR AL I 2

Groups Group A(score) Group B(score) Group C(score) Group D(score) F P
Before injury 5.0+ 0.0 5.0+ 0.0 5.0+ 0.0 5.0+ 0.0 / /
1d 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0 / /
7d 0.7+ 0.5 1.3+ 0.7 1.0+ 0.7 1.0+ 0.7 1.521 0.226
14d 1.4+ 0.7 2.1+ 0.7 1.9+ 0.9 2.0+ 0.7 4.240 <0.05
21d 2.1+ 0.6 3.0+ 0.8 2.9+ 0.9 2.7+ 0.7 2.940 <0.05
28d 2.6+ 0.8 3.4+ 0.8 3.4+ 0.8 3.1 0.6 4.513 <0.05
35d 2.8+ 0.6 3.5+ 0.8 3.5+ 0.8 3.1+ 0.6 4.466 <0.05
4 EHFEBAMARELR(n=10, xt 5)
Table 4 Examination results of motor evoked potentials(n=10, x* s)
Groups Incubation period(ms ) Amplitude( pv)
A group 14.91+ 0.82 0.36% 0.05
B group 8.41+ 0.81 1.03+ 0.14
C group 8.58+ 0.52 1.00£ 0.14
D group 10.50+ 1.26 0.87+ 0.08
E group 5.51%+ 0.28 1.47+ 0.08
F 184.522 144.834
P <0.05 <0.05
% 5 BDNF #1 NSE Rk £ R (n=10, xt s)
Table 5 BDNF and NSE expression results(n=10, x s)
Groups BDNF cell number NSE cell number
Group A 2.9+ 0.7 2.3+ 0.3
Group B 4.5+ 1.1 4.0 0.6
Group C 4.0+ 0.9 3.5+ 04
Group D 3.5+ 04 2.8+ 0.4
F 28.331 7.637
P <0.05 <0.05

2.4 BFEHAL Cleaved Caspase-3 FKirK T

SR TPP B X451 ¥ A BB 412U rp Cleaved Caspase-3
FIRCEREATIRBE AT, 45 2R R SRR AL AR L, = IZk4
R BB BT, 2 A R 22 A e L (P<

Cleaved Caspase-3 & Il -1 '8 2 A7 Pk Y 2Rl 2R 41 R B

0.05), = MUNIZRAARMERALL , 9P A2 K LAY

% 6 Cleaved Caspase-3 FiAK EHBELR(n=10, xt s)

Table 6 Cleaved Caspase-3 expression level check results(n=10, x+ s)

RERATR s B8 A, PRS00 2 5 JE 43 1127 7 L (P>0.05 ), BB
I P AR I R4 Cleaved Caspase-3 ik B 5 Pk I kIl 2520
— B IR THIE IR .

Groups

Group A( point)

Group B( point )

Group C(point )

Group D(point) F

Expression level

0.45+ 0.07

0.22+ 0.04

0.21+ 0.04

0.30+ 0.03 54.403

<0.05
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B R BN A B BRI 4 R s, 5IEH 4
A EE , PUASTFAR LA B BILET S i A o AUR LT 2 AR
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ARG R e AR i RURI LT 2 B AR 3K, 45 LB

ZES AL X (P<0.05) . =AYIZRAUH EL, 18 -FA)I|
YRZH R R AR B BRI LT 2 B AR R A 3 e K e I
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®7 NALEEERANERRELER (010, 1t 5)

Table 7 Examination results of muscle fiber cross-sectional area and diameter(n=10, x* s)

Groups Muscle fiber cross-sectional area( wm?) Muscle fiber diameter( m )
Group A 32.51+ 2.88 6.11+ 0.27
Group B 51.22+ 3.03 8.15+ 0.25
Group C 40.64% 2.90 7.01% 0.30
Group D 36.56% 3.55 6.19+ 0.37
Group E 55.23+ 3.03 8.47+ 0.38
F 98.064 116.872
P <0.05 <<0.05

3 e

A BEAT R AR A H UL A sl 2 R g i, B AT
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WZTTHE IR, fedE il o8 Bk DA R 2 B 3R R AR, A
B E SCI BYA AL,

BDNF 2585t . @i &umAg s b S5E K4, 2
FIZR)E SCI K BRAF 6P BDNF (13235500 B4 I 14 , 3
Wiz sl 25 ] {2 E 86 BDNF 926k, JEh A K / /i
Az, IR E SCIAZ ST REMK &2 =29, NSE FIE Ry et fir)
R EAR RN P T RBIE ST , s B 407 rh A 22 2R G811
BRITEN 450473 A 4 2 20 B AR PR SR BE , A5 AR ) NS R 1 -
HHEGF B ASNE I, A58 % BIESE , 2 s I 45 n] (2 oA 6
NSE )33k,

YA T 57— FR B 7 L DR 45 1 BRI AR R, Cas-

pase-3 JE ALY T HE 1 GRS 28 2 B L Y AL R AR PR T
A}, Caspase-3 #fidifbhl Cleaved Caspase-3, G ALEIH T
A TG B ARER, i PR S A FEIE S AR 2% M AN [R] 28 R
HRE G R R 2T T AR AR s
YNl GE AR 280y FEAE L (HR8 S 0 B AR 22 T Y
FETZWH AT B, ASHIE TS I 255 L 2P Cleaved Cas-
pase-3 HFRINIEAT TN, LR, YIZRAK R Cleaved
Caspase-3 FRIK AR, BEHTIZ 2N 2l e P AR
ZIAET R AR T REINAE . 350 P R B, 1B S D RE AR
S SN DI REMKIZ ARG , A8 45 20 K B LT 2 A
B AR SEAT TR, 45 2R R, Y2 K B 21 4 i i
TETARURIT B AR R O S B R TR, 15 Bl ok i sl ] it 2 L
PIIREMRI , HE IR 2 Az S I RERI TR
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