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Abstract

Objective:To investigate the mechanism underling the effects of Du Meridian Electroacupuncture combined
with swimming training treatment on spinal cord injury by detecting the motor function recovery and the ex-
pression of growth associated protein-43 (GAP-43) and neurite outgrowth inhibitor-A (Nogo-A) in the spinal le-
sion segment.

Method:A total of 180 female rats were randomly divided into the normal group, Sham-control group, the oper-
ated control group (Op-control group),swimming training treatment group,Du Meridian electroacupuncture treat-
ment group (DMEA group) and DMEA combined with swimming training treatment group (Combination treat-
ment group). Acute complete spinal cord contusion model was made at T9-T10 segments with surgical pointed
blade cutting off the exposure of the spinal cord. The rats in each group were given BBB score at all time
points after the operation. The expression of Nogo-A and GAP-43 were determined by immunohistochemical

method. Furthermore, the expression of Nogo-A was also determined by Western Blot method.
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Result: The BBB score increased significantly in the DMEA group and combination treatment group compared

with the Op-control group. Moreover, the BBB score of the combination treatment group was significantly high-
er than that of the DMEA group at the days 14,21,28 and 35 post-operation(P<0.05). Comparing with the Op-

control group, the expression of GAP-43 significantly increased with significantly decreased Nogo-A in the

DMEA group and combination treatment group(P<0.05). Furthermore, the expression of GAP-43 significantly in-

creased and the expression of Nogo-A significantly decreased in the combination treatment group when com-
pared with the DMEA group at the days 14,21,28 and 35 post-operation.

Conclusion:DMEA and swimming training treatment can increase the expression of GAP-43 and decrease the

expression of Nogo-A, by which the nerve repair gets promoted. DMEA combined with swimming training

treatment is more effective for the motor function recovery.
Author's address Liaoning Medical College,Jinzhou City,121000

Key word spinal cord injury; Du Meridian electroacupuncture; swimming training; GAP-43; Nogo-A

B HE 47 (spinal cord injury,SCI)E—FPEFE%
W A . BT AR RGN RRIR T , A Wy
HRE— B A, Bt Vi LA T B RN 2k e f iz
Bl S s T RE , AT R AE & A 30 e T RE R A .
SCIJ #2558 19 A= A A PRI 2 L T i iy 2 2
[a) 5, 5T 2 BH , A= KA OC 26 11 (growth associated
protein-43, GAP-43)J&—Fifl 4l 41 Rg i Pk
s MIEBE IR 1, S 4ok B VIME, B e
i 58 A A S AR R E i S R A A R M R
F s, T H AR 0 S5 il oS A RDE S A s
2t Z24¢ (central nervous system, CNS) A i 1fi] 4
+ 2B O, Hrr BE A AH DA I ) Nogo  (Also
Known As Reticulon 4,Nogo-A)# AN &tk £ %
(I RERE B AH DG 2 AR KA A ™, R, an el s
AR, iR A KA SR — A R
TUIREE , SRR AR IR A ) R, A7 22 B i R R, B ik
L EF AT DGR E K BB B 40 07 5 GAP-43 3Rk,
By R AR R o fph dE R PR A RE i e 2
PIVE IS A0SR 2 BT, U vk N 25 v 0 Bz Jok 422 ik Js
T 7K R R B TR 32 Bl D B S R A i 4 AR
H1, AT LM SCUK Uz sh h g kL™, 4ok,
I PR b B — 7 O R AN BB 50 4 2 JR A I L,
AP T 09T T B A R, )
2 HN FH TR s 2B TRYT o ASIESE A 224
G A 0 AR B A 38 2 R A 2 A K R
A I AH DG B 11 GAP-43 A 25 11 Nogo-A 1R i5
AR ER R BT B Is Sl g 0, IR KL AT 45
UKV ZRYT 1% KR SCLF 12 sl e ik 2 s Bl A

400  www.rehabi.com.cn

YEFIBLEL, Ml ARG YT SCHER LSRR AT 2

1 #R5HEE
1.1 SE5shY)

ft B i 4F 3 75 2% M M SD K R 180 H, K
180—200g, 1 HiL TARBREMHAGIRA ] 4108
W3, IR ETE 20-25°C, 35 11 SPSS #fth7 4E
BEALECT: 5 HBEL 0 IE 5 AL T AR BRI |
B RKRAEHR YT A CB L) UK IR T AL Qe 4l Fn
BBk S Al IR T A (A ) . B ARE
7.14.21.28 .35d £} A f A Bk 6 H .
1.2 hyEiny

A R F 10%7K 46 G (3.5ml/kg ) #E4 71
JEE T SRR . i B R BR T9—T 10 B B AN AR
IV J] R ke U)W 2 58 e, IR MR I BR 29 0.3—
0.5cm A, 1k 1ML, BN Je BRI, FH A= B ER K phise
TFARUET SRG B ZEEG WU RN AR R,
SR FROBUE B S B A R 5 A 3 (D7 s
55 7 5 2 (80000U/d) LABTIEE Y ; QPR R = IR AE
20—25°C; @)% H #EE b 2 vk 2= 0 B0 A = HEIR
Fik o BFARAALYIBEHER , AP EBE. BRI
FHGEBEE A TAETIARYT
1.3 BhkHEHRIT

KRB BET ARG 2d FF A1 7B B EHRY T, 1k
IORAME/ (DU 14) Al ]70(DU4), TR T 15 5, 9
LRI — R 5 ERITR S Smm. KHME/CEZIE
W, AT A, BT 2 Hez, FR2E K i i
12—15mA , 58 B2 LUSCT B B s B s o



20164F, 55 31 4%, 45 4 14

PHAAE 542

17%/d, 5K 20min, 2L 7d M 1A FRE, 2L 5 FRE
1.4 WEKIIGRIABTTY

SD K BT A BE 16143 Fir — JR s 2R 4 7 3 o M U vk
Y&k, B KWV 10min, iE4E 5d. KB F ARG 7d IF
WA IEDK N 25, T A S 7 R T i UK 3t (60 % 50
50cm) AT, AKIRARFRLE 27—30°C, IR E R Mg
TR 2 B 5 2 b S 36 R L R sl i 7
AR S E N 308 . R B 9 45T

B2 S 2, B4 6min, AE4H 0] 8K Smin, B Kl 2R3
30min, 1W/d,#4:7d H—NIrfe, LSNP RE. Ui
PRI R AR R @A Ol ke gk RRLD) F1
LGS o BRUIFDK T S 4 TR, BRI 4 RS
FT BT L MR T, B 1B K RURE .

1.5 BBBiT4}

R BT 647 BBB 147, HIWT AR &
BRI, PEATE 1 LL B R R T AR . FARE
25 HsF T00) g 282 181 43 1) Pl 8 4 2k 57 RS 3 CRAZR VT A0 A
HER AL 5256 A 5 64T BBB 4y, LA A [F
BIME R R BBBIE4Y , MELH S50 )5 14
B IIREIRE L. P ATHEZS KRB
1.6 fpdifbyta

24 22 I H S (1 52 RO BR AL 2L b ok K B
=0 A, A 4pm JEY) R, 4T GAP-43 1 Nogo-
AEd LY (SABC —#1k) . #i I SABC-POD
G AR BRI T, Foh—4T LA 12100 LLIFR R, 1
EACHHIEE . WM T WEIF AT DAB B4
B ], DR ARZR A e, DAL IR v 0, i (e s
R PHESR IS
1.7 Western blot{ll %€ Nogo-A [

DL 10% 7K A 58 W M R 3 S JRR e (31 4t R 0.3—
0.4ml/100g) , DA 3 #5451 473 DXk Hhs | ROCE #4547 X

PR, U fE R A -T0°CUKAR 25 o 1l
J EERCHL T R R 5% B Wk Z IR AT 1.5h, —
Bt B-actin(1: 1000); Nogo-A(1: 300), 4°CHF & 1 7% o
PR HUE R T 2h(1:5000) , ECL 2% & (4 )5 %,
2. R Image-Pro Plus 6.0 5{F0 48 19 4570 K
FEAE , VAB-actin /N NS A7 HE , R Nogo-
A TR [ 4505 IR B A /B-actin 5545 JK BEAG (14 1l 228
Nogo-A & F AR Rk & .
1.8 KB rthgeitabi

g HOR RUBUR 5 B 454 B B4 T Bess 6
SkYI R FRAE G AR T i s ARk U] R B K o
) GAP-43 1 Nogo-A FHY: 20 fita %5 , 25 V) F i) Y50/
JZEN ) GAP-43 Fil Nogo-A FHIE A%, Frig
Fdidim A SPSS BTG Ab B, 45 R L4 5+
PR 222K, IF DL 2R 5 22 43 B LSD-t £ 3 ik
L LA P<0.05 A5 HA BEM.

2 H#R
2.1 BBBiF4E R

BBB 45 RG T BoR B AU AT AR
J 4% I [7) 4 455 78 2H BBB P10 LA 3% 1 2% 5
(P<0.05) , A TARIFH 14.21.28 .35 REEH
20 BBB P HA B E 2R (P<0.05), W 1,
22 i fbss
2.2.1 Nogo-A G ZH LRSS JE - 45 41T 45 W ] s
Nogo-A A ik , FE A T 586 T, MK s
W E MG S WA AEGES (B 1D,
TEH 2T B E] S BB T AR 4 Nogo-A 11 3235 T0 I
S BRI A AR A5 ) A5 e R 4H No-
go-A [ FEH Bk >, 2R A B EHE L (P<
0.05), BEAHTARIGH 14.21.28 .35 REE A

KHE TS lem (B BEA LU T 2mlEA B Nogo-A R ER D, 2R HA B EEE X
AL, -70CUKFE IRAE o US4 BEFEAS 40mg, (P<0.05), %2,
®1 BAKBRARSEAESBBBIES (x:£s,1=6)
215 7d 14d 21d 28d 35d
1EH A 21.00:£0.00 21.00+0.00 21.00+0.00 21.00+0.00 21.000.00
BRFARLL 21.00+0.00 21.00£0.00 21.000.00 21.00£0.00 21.000.00
HEITRIZH 1.17+0.41 2.17+0.75 5.50+1.05 7.17+1.60 9.33+1.37
ek 2 1.33+0.52 4.17+0.75" 7.33+1.03" 9.50+1.05" 11.17+1.17"
Bl 2.50+0.55" 5.50+1.05"% 7.83+£1.47% 9.67+1.63" 12.33£1.03%
Al 3.2740.52"% 7.50+1.387%% 10.17+1.4772% 12.83+1.1772% 15.50+1.3872%

1 OSBAIH AL P < 0.05; Q5 UK A L P < 0.05; 5B L4 A L P < 0.05
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