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Effects of electro-acupuncture on neuronal apoptosis and associative function in rats with spinal cord injury L/
Chang-ming ,XIE Shang-ju,WANG Tuo ,DU Wei-bin,YANG Zhong-bao ,and QUAN Ren-fu*. *Traditional Chinese Medical
Hospital of Xiaoshan , Hangzhou 310009, Zhejiang, China

ABSTRACT Objective:To explore the effect of electro-acupuncture to improve the bladder function after acute spinal cord
injury in rats and its possible mechanism. Methods: Sixty healthy adult male SD rats of SPF grade,with body weight of 220 to
250 g,one week after feeding adaptation, were randomly divided into sham operation group, model group, electro-acupuncture
group, electro-acupuncture control group with 15 rats in each group. Sham operation group underwent no stimulation ,and the
moderate damage model of spinal cord injury were made in other three groups according to modified Allens method. The model
group were not treated , electro-acupuncture group were treated with electro-acupuncture on Zhibianxue and Shuidaoxue ,and
electro-acupuncture control group were treated with electro-acupuncture on 0.5 inch next to Zhibianxue and Shuidaoxue. The
frequency of 2/100 Hz, current of 1 mA , stimulation time of 15 min,once a day,left and right alternately stimulate every time,
for a total of 7 times. The changes of residual urine volume and urine output in rats at the 1st and the 7th days after operation
were observed. And 7 d later, the rats were sacrificed and the injured spinal cord were taken out to observe the apoptosis,and
to detect the changes of Bel-2,Bax,Bad content. Results; After modeling, the rats of three groups showed different bladder
dysfunction. In electro-acupuncture group and electro-acupuncture control group, the residual urine volume of the 7th day after
operation was significant lower than the 1st day after operation (P<0.001),and there was statistically significant difference on
the 7th day after operation between two groups (P<0.001). Compared with model group, the urine output of electro-acupunc-

ture group and electro-acupuncture control group was significantly increased on the 7th day after operation,and there was sig-
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nificant difference between electro-acupuncture group and electro-acupuncture control group (P<0.001). Electro-acupuncture
can inhibit apoptosis of spinal cord neurons by TUNEL detection. Postoperative at 7 d , the rate of nerve cell apoptosis in electro
-acupuncture group and electro-acupuncture control group was significant increased than model group (P<0.01,P<0.05),and
there was significant difference between electro-acupuncture group and electro-acupuncture control group (P<0.005). Com-
pared with model group, the positive expression rate of Bax, Bad decreased (P<0.01,P<0.05),and Bcl-2 increased (P<0.01)
in electro-acupuncture group and electro-acupuncture control group , there was significant difference between electro-acupunc-
ture group and electro-acupuncture control group(P<0.01). Conclusion; Electro-acupuncture can obviously promote the repair

of acute spinal cord injury,its mechanism may be through increasing Bel-2,inhibiting the expression of Bax,Bad,which in-

hibits the apoptosis of spinal cord neurons.
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BN ATIT, PR 48 B A R34 F JC R A BEER K
FEAIFFHE S AR, Jels 1 R AL FR Y F3
Ty PR A T e K BRI A T2 22 B A
PRIE R TR EE 4.0~5.0 em, HFH 5% 1/ F3 &
BHMIE ISR 1 RSB G T RIESHA, RE
AT, F Crede T35l BhHER LI BUBS B H 0 5% 4%



A0 2015 4F 8 H 2 28 545 8 | China J Orthop Trauma, Aug.2015, Vol.28,No.8 «735.

PREMNFE R RS, 1 ml B9 SRR IO
FAEBEK G R AT, B 1R
SR BRI A, BB VR AR IR AR L
O ST Y A R /K 2 o R BRI A B IO %) e K T i
o, HERE =R RS E SRR IR,
1.5.3 HHEHLUHA &8 7d)5,10%89KE6 53
1 (0.3 ml/100 g) & W SRR J T, 1A 20 3 4
BRI, RIE A OB, e B ALK
150 ml, P 4% 2 R 250 ml 7, B2, 2h
JE B LGB L BR 45 0.5 em TTBCE R,
A [R]85 2 A AR 252 [, 24 b J5 i FA
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b, VIR W R B K 4L, ¥ 0 B Proteinase
K TAERALFE 20 min, FEH PBS % 3 ¥, I 50 pl
TUNEL OWIR G ThrA b (1 5] 2 453055 DA
1:14 3R, Ings % A s O e IR & b 37
1 h, SRJEH A PBS YU, WM 50 wl 3 453K 5
37 °C 30 min, SR J5 PBS ¥R, FHE I 100 wl Hr & B
il () DAB TAEW , e T WEERERT 2 1k I s, 75
AREE Y, rh M e [ Bk ) B BEAILIR 5 S8
T4 TUNEL FHPE RBP4, 4552 L0 TUNEL FHYE
A1) U QSR ) N T o B =y T 2 i 1] -4 G
FETATFEEL (AD), Al= T4 MIA% Sl S A A% EL
1.5.5 fpydife A HOREREC 3 kU1 R, #4 SP ik
FI &L 505 Bel-2 Bad Bax M1k, HR b
2K, 3% AL AR miRAE R T B RN
— P (W EE R 1:150) |, IRl PBS AR —4t
YE R BT IR 4 CEE % B8 H il 3 &
20 min .SABC 37 ‘CJ¥ 7 20 min, 21 DAB (0,45
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PBS %k 3 YK, UK 5 min, B L EBEE K, —H
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1.6 Hit#ab

K HI SPSS 13.0 et B T e it A0 B, 1T
BRI Y B hR tfE 22 (x5 ) oS, [R]—AF[R] 5 20 8] HE
B I IR AR HLy 2255 BsE R FH B R 2 0 2293007,
FFH LSD ik T 2 8 e, IRl AN [R] B ] s F R
F K5, DL P<0.05 HESFAGITHE L,
2 #£R
2.1 BRRIRESSR

ARJG 1 d, B H R B AT R AR A IR i
22 S5 L (P>0.05) , RJ5 7 d, B4 |
LA X IR AR R IR A S 1 d A BB AR S
7 d,BRIZH R AT AT IR R 22 B G

B P A R IR SRR A
GiiteriE L (P<0.001) , H A AT 5 BB X FE4H e 3
EREGTFE L (P<0.01), 458 FE 1,

&1 AREAESEHRRZRKELLR (vs)
Tab.1 Comparsion of residual urine volume of rats of three

groups in the different time points(x+s)

4151 B AJF1d  AKJF7d i PE
BFARA 15 0.32+0.04 0.34+0.04 1.676  0.128
HRIZA 15 2024020 1.86£0.13*  2.072  0.068
Gk 15 1.9940.15 1.14£0.09** 15213  0.000
LT IR 2 15 2.00£0.16 1.23x0.06*  13.026  0.000
F1H - 0.036 137.781 - -

P1H - 0.965 0.000 - -

W E R HE1=14.22,P<0.001 5 * 5 * HLES1=12.25,P<0.001; * * 5 ¢
He#s ,1=3.27,P<0.01

Note: *vs**,1=14.22,P<0.001; *vs*,1=12.25,P<0.001; **vs*,1=3.27, P<
0.01

2.2 KREHFREZNL

ARG 1 d FEATBEBE AR, 7 d 3697 )5 PR 4%
HRRATREDE A R E, AR5 1 d, BN g
A1 BT R IRZ R B HR PR B L e 2s S gt it o
AJE 7 d, L AT IR B R RS 1 d
AR T ARG 7 d, BB AL A AT R IR
HAE S A G S R R B AT R IRAE S
B L2 A e X, B st S s et
IR B A G AR 2,

x2 AERESEHKRAEREILER (v45)
Tab.2 Comparsion of maximal capacity of rats of three

groups in the different time points(xs)

205 FE(H) RE1d  RFT7d tfH  PE
BRFARH 15 5.73+0.38 5.74+0.35 0.055  0.957
R 15 1.57+0.27 1.730.13*  1.671  0.129
R il 15 1.41+£0.38  2.79+0.12** 10.990  0.000
P T R ZH 15 1.51£0.42 2.02+0.10*  3.788  0.004
F{E - 0.464 227.981 - -
P{E - 0.634 0.000 - -

5, 1=19.27,P<0.001; * 5 * FL#E,1=6.09, P<0.001; * * 5 *
He#8 ,1=15.60,P<0.001 ;

Note: *vs**,1=19.27,P<0.001; *vs’,1=6.09,P<0.001; **vs*,1=15.60,
P<0.001

2.3 TUNEL #0240 ja i 1= 4%
TUNEL SZ50 45 R B, BRiBFARE KRB GE
B AR/ D E AR 2 R T 40, 2 (o 00 240 i 550
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(K] 1a) BRI T 2H | LT IR ZH B B2 4L

TEAE K AR AR 2T R 2 i I A I R T (1 1b, e,
1d), TUNEL Y0, i s 75025 A S 4 AR 4 /1, T
I BB BV A, 200 B G €6 I (851 4 , 40 IS PN A T
PAT/MA, RIG 7 d, 8R4 B AT Bt B4 U
TR A ZE A et 24 S, o e BT FL T X R
HSRIRA 2 7 A G5 3 X (P<0.01,P<
0.05), H AN SR X IR e 2 5B i 2F
X (P<0.05), &R 3,

#*3 ARE7dHZHEKXR TUNEL #RULER (3+5)
Tab.3 The results of rats by TUNEL detection at the 7th

after operation among three groups(z+s)

25 () AT(HTHEED)
fFAH 15 0.082:£0.02
FAIZ] 15 0.953+0.02*
Gk 15 0.691+0.06**
LX) IR 2 15 0.838+0.04°
F1{H§ - 39.286
P1H - 0.000

W5, 1=8.56,P<0.01; ¥ 5 * FL#R,1=5.02,P<0.05; ** 5 *
1 ,1=4.29,P<0.05
Note: “vs**,1=8.56,P<0.01; *vs*,1=5.02,P<0.05; **vs*,1=4.29,P<0.05

2.4 Ik g R

AR R A LR R el R e e PR Ry e AR
BREH LSS R N AR RSB S 7 d, Bel-2 AP
I E A S 08 /0, Bax  Bad 14 B4 ik B @ 3
BT Bk 1 5 7K T8 7R Bel =2 114 BH A 248 i %5 ) i 34

group

B 1 BRI T4 (TUNEL P (ax100)  la. BT ARAA DT
1b. BERIAFAE R ERF S OIAT/IME e, 1d. AU FL BT B ZEL A0 0 e - e e
Fig.1 The results of apoptosis in different groups by microscopically (Tunel stainingx100)

i, Bax ,Bad 9 B AH A Bk, RS 7 d, 158
2H . AP, HAEPXTIRZ Bad Fik EFA LI FE
S, H AR AR B AR IR SRR A R 2 A S
P12 X (P<0.01,P<0.05) , 1 HL 4140 5 4% BB 40
A 2 A G L (P>0.05) ; RJF 7 d, BRI
FLEFAL  FLEF X HRAL Bax RIAZEF A G FE L, H
WAL, R R SRR A A 25 A i
& X (P<0.001,P<0.05), H.HL £ 4 5 B &t X BE 4 L
BRI E X (P<0.05); RJF 7 d, B2
B REXTRRA Bel-2 Rk RAH Gt L, H
LB FAR T IR SRR iR 22 R ST
B (P<0.01), HHEH S HA T A LK ERH
GiitaFiE X (P<0.05), Z5R W3 4,
3 iTig
3.1 HEBEBGE B DT RE B AL

BREVERWIHAHER X, = 3 PRIEIME LA
AR RENG 2, [RIRHEREHE A i s
HEPR X () s 2 21 4 5 I e R 2SR )S
AR HE R X 5 G HE R X 3z 25, fE 2 e
5 PO S S 2 e B R Tk T PE B e , AR e it ) | B
TRt BLRCT,  (EE PR WA TC ) B RE A& 29
WU ZE PR SR , 8O AR AR IR = AR S 645
PR To-Tyo, BNEBEHEII 2R E R0 1Y
60% VA I, iz B Jy i [ 4 o AR TR ag BiAd 2
SIEARFZEAI i, A E IR S
A mh i IRAILSAE TE T, 5 e s e e K 2 i, I b
IO T e S A AR A
3.2 HBERGIBE DR AT

Il PR X1 4 400 e B e T e B i J 2,

1a. Only small number of apoptotic cells were found in sham operation group 1b. A large
number of brown apoptotic bodies cell were found in model group 1¢,1d. Only small number

of apoptotic cells were observed in electro-acupuncture group and electro-acupuncture control
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x4 ARiF7d&EAKXR Bax,Bad,Bcl-2 BREANLLER
(xs)
Tab.4 Results of immunohistochemistry expression of Bax,
Bad,Bcl-2 at the 7th day after operation among three

groups(x+s)
51 LAk Bad Bax Bel-2
BFARA 15 0.040£0.006  0.027+0.004  0.087+0.006
HERIZH 15 0.128+0.021*  0.150£0.003*  0.10420.014*
Rl 15 0.055+0.008** 0.077+0.004®  0.227+0.021°
RATXTIRAL 15 0.066+£0.009*  0.118+0.018%  0.173+0.004°
FE - 32.724 44.664 71.268
PIE - 0.000 0.000 0.000

W5, 1=6.63,P<0.01; * 5 * H#E,1=5.54,P<0.05; ** 5 I,
B ,1=1.73,P>0.05; * 5O lL# ,1=26.25, P<0.001; * 5 * L &% 1=3.50, P<
0.05; * 5 * 148, 1=4.37,P<0.05; " 5O %5 ,1=9.87, P<0.01; “ 5L %5,
1=9.65,P<0.01; %545 1=5.04, P<0.05

Note: *vs**,1=6.63,P<0.01; *vs*,1=5.54,P<0.05; **vs* 1=1.73,P>
0.05; *vs®,1=26.25,P<0.001; *vs*,1=3.50,P<0.05; ®vs*, =437, P<
0.05; *vs°,1=9.87,P<0.01;*vs®,1=9.65,P<0.01 ; °vs°,t=5.04, P<0.05
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Application of oil red O staining in spinal cord injury of rats ZHANG Duo,ZHAI Xu,and HE Xi-jing. The Second De-
partment of Orthopaedics ,the Second Affiliated Hospital of Xi’ an Jiaotong University ,Xi’an,710004 Shaanxi,China
ABSTRACT Objective:To explore the value of the application of oil red O staining in spinal cord injury (SCI) of rats.
Methods : With simple randomization,24 Spargue—Dawley male rats were divided into normal control group including 6, and
SCI group including 18. Spinal cord was transected at spinal lever T,y to build SCI model. Six rats of SCI group were sacrificed
randomly at 1,2,4 weeks after surgery. After the spinal cord tissue sections were made, oil red O staining methods were used to
observe the changes at the end of transected spinal cord. Images were analyzed by Image—Pro Plus 6.0 and SPSS 20.0 software.
Results; The oil red O staining of normal control group showed that white matter surrounded by myelin sheath was clear and
obviously distinctive from grey matter. Uneven and strengthened staining in oil O was observed in grey matter of SCI group at
1,2,4 weeks post—SCIL. Conclusion: It is a good method to label the myelin sheath in spinal cord and distinct white matter from
grey matter by oil red O staining. Analysis of the images showed that lipid may become another target for drugs, which needs
more researches.
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Spinal cord injury; Rats; Animal experimentation
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