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Effect of electro-acupuncture combined with olfactory ensheathing cell transplantation on spinal cord injury axonal
regeneration and direction TAN Long-wang,QIN Zhao-bang,ZHU Feng,and YANG Li-xue. Department of Orthopaedics ,
the Affiliated Hospital of Shaanxi University of TCM , Xianyang 712000, Shanxi, China

ABSTRACT Objective: To explore the impact and mechanism of electro-acupuncture (EA) on olfactory ensheathing cells
(OECs) transplantation of spinal cord injury (SCI) axonal regeneration. Methods: In the experiment, 72 adult Sprague Dawley
male rats weighted (220+20) g underwent contusion and transection method to cause the T9 model of spinal cord injury, were
randomly divided into four groups involving model group,EA group,OECs group,and EA+OECs group. 5% fluorescein gold
(FG) solution of 0.5 pl was injected into rats” spinal cord at 4 weeks and 8 weeks after SCI, a series of tests were performed in-
cluding fluorescein gold(FG) retrograde tagging, BBB scores. Results: (1)The BBB scores level among four groups had no dif-
ferences from the 1st day to the 1st week after the SCI (P>0.05). From the 3rd week after the SCI, the BBB scores level in EA+
OECs group were obviously higher than that of other groups (P<0.05). (2)The result of the fluorescein gold (FG) retrograde
tagging showed at 4 weeks and 8 weeks after treatment FG positive nerve fibers were observed in SCI region. In EA+OECs
group the number of FG positive nerve fibers was more than other three groups,and the fibers were more regularly arranged
than other three groups. Conclusion: The combination of electro-acupuncture and OECs transplantation can recover the path-
way of nerve conduction and promote nerve fibers regeneration and hind limb function recovery for SCI rat,and can guide the
trend of the axonal regeneration.
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Tab.1 Number of FG positive fibers in the retrograde
tracer SCI area of each group
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FHUL WL M L A R A LS B B &, ©P<0.05 5 B B AL U
ANMILH L, A FG ARIC Y BRI 28 o8 Heilt , P>0.05

Note: As compared with model group,the number of other 3 groups in-
creased obviously, (DP<0.01;EA+OECs group was more than EA group
and OECs group, @P<0.05;EA group and OECs group were more than
model group, @P<0.05;The number of FG positive fibers in the retro-
grade tracer SCI area of EA group and OECs group was closed without ob-
viously differences, P>0.05
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Tab.2 Results of BBB score of hind limb’s motion function in each group

BBB 1¥/5 (s, 41)
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L+ LS 4T AL 18 1.520.62% 2.55+1.33% 5.132.53%% 7.67+3.16%Y 10.83+4.07°%
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Note : Compare with model group, VP>0.05,2P<0.05,®P<0.01; EA+OFECs group compares with Electroa-cupuncture group and OECs group,® P<0.05
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Fig.1 FG retrograde tracing slice in model group (x200) 1a. at 4 weeks after operation 1b. at 8 weeks after operation Fig.2 FG retrograde tracing

slice in OECs group (x200) 2a. at 4 weeks after operation 2b. at 8 weeks after operation Fig.3 FG retrograde tracing slice in EA group (x200)

3a. at 4 weeks after operation  3b. at 8 weeks after operation Fig.4 FG retrograde tracing slice in EA+OECs group (x200) 4a. at 4 weeks after oper-

ation 4b. at 8 weeks after operation

i DRSS TE 2 WA e e VTN i e B U AL
SN A T2 K NgR (Nogo—66 receptor) )ik K
PERE O BER A, A BRI 16T T
TH] B 22 BUE S A LAY IO | L AT BERR AR SR
PR B3 DX A R AR DR AP R 2 4R, %)
PO BEAE A TR BRI PR, EHEIRYT
AR A BRI A XSGR T, r gl LoE
A A DX IR R, DRl e I 5t 4 K i I
SR S BRGS0 AR R IR R
HHEFEM (R P 2R 5 AR AR RIBT TR
B ; Y AT FERS SR A 2T R Y A 1 I 1)
BFA 8 5 o) R SEE i, /D A g 5 2 B
0 RIR DX 1)
ARIEIAATOCEIRRR, JOCBTER AT HE
BRI AR i 2 Tl R A R O T il
A LI ML, &, Pl i izt MR, Aric
Jei, RS DN B PRI T bR T O 28 TR A
ZRNITERT, AT LUA RO o 20 40 b 5 A P-4

FGE T LI A R B2 LA A A | T+ R
2 RS AR AL B D Ak T WUAH 25 B 5 ric
BHPE PP Ao T2 T R R 4 L 178 2 22
Z Al R AT 2 M4 ZH b a] DLUERT e
B+ WL 200 R AR 2L 9167 7 1 X e A2 1 B )
B — @R St T 2P R LA R
TH—IRITIIRCR, I HARE FC FRicmEr 4 Rk
A, WP UESE AL BT X LA A0 M RS AL 1444 ) e 22y
R EA—ER5

WFEEE R, At S IR A A IR T
BEAA R RO T — AT T ik, IR HX T4
ML YERE T W HA —E 51 SR, bR
WSRO A IR it —PATTE

B, AT N 2 FE A ) S 1] 7 TR R RS
F, SRR B DA M 2 AT SR A P,
BB A RPN ik

S 3k

[1] Nash HH,Borke RC, Anders JJ. New method of purification for es-

tablishing primary cultures of ensheathing cells from the adult ol-



A 2015 4E 5 A5 28 555 5 #H China J Orthop Trauma, May.2015, Vol.28 , No.5

- 445 -

(6]

[9]

>

i
b

factory bulb[J]. Glia,2001,34(2):81-87.

FI A, TR, JRAR IR MR IR R o WA IS RS 8 40 L )
Oy SgR SIS )] AR, 2002, 33(5) 487491,

Wang K,Zhou CM, Yu EH. Isolation and characterization of cul-
tured ensheathing cells from adult rat olfactory bulbs and nasal ol-
factory mucosa[J]. Jie Pou Xue Bao,2002,33(5):487-491. Chi-
nese.

Allen AR. Remarks on the histopathological changes in the spinal
corddue to impacts;:An experimental study[J]. J Neu Nint Dis,
1914,41.141.

Basso DM, Beattie MS, Bresnahan JC. A sensitive and reliable loco-
motor rating scale for open field testing in rats[J]. ] Neurotrauma,
1995,12(1):1-21.

Cermik TF,Tuna H,Kaya M, et al. Assessment of regional blood
flow in cerebral motor and sensory areas in patients with spinal cord
injury[J ]. Brain Res,2006,1109(1) ;54-59.

FRERA , W DAL, S8R B BER 5 B 1 i SR S A
TeRtE1]. A, 2004,17(7) :391-392.

Zheng WG ,Pan WH, Guo WC. Dynamical changes of free radical
and superoxide dissmutas after the experimental spinal cord injury
in rats[J]. Zhongguo Gu Shang/China J Orthop Trauma,2004,17
(7):391-392. Chinese with abstract in English.

Ahn YH,Lee G,Kang SK,et al. Molecular insights of the injured
lesions of rat spinal cords; Inflammation , apoptosis, and cell survival
[J]. Biochem Biophys Res, Commum,2006,348(2) : 560-570.
LiY,Pauling MF, Raisman G. Regneration of adult rat cortico spinal
axons induce by ransplanted olfactory ensheathing cells[J]. J Neu-
rosci, 1988,18(24) :10514-10524.

T, BV 5T, . WL IR RN A 03 45 XA
AR OC At 2 A MR Y 7 =2 AR SRS RS2 e (0], T E
2011,24(1):51-54.

Yuan PW,He XJ,Wang GY. Effect of olfactory ensheathing cells
transplantation on level of NgR in the injuried region after spinal

cord injury[J ]. Zhongguo Gu Shang/China J Orthop Trauma,2011,

AKX F—RERM—TTmAEN R E S

SCRR I — R P — R P ] 1028 B 40 7 e VR AEBLR R TR U A A IE 22 R, F A A B L 5T A ok
B R ZEANBEGR BA R 2 , F T — BB N A 1 8% G , ZORAG R SCRE MR S A 2 R AOHLAL A%, R B HE 4
R OFEMBORE 52 o — MBI A 25 DR RS Y EAL . 0 4E3P3 RIR A2 R A 4k, S Is T —
PIECR—R P S BLG A  FRTIMBR E S R 0P, T AR Lk R XSO o — 1 T 5 1 — 1)
Fi 2 AR AL TEA T AR RISl HIAR G2, WOl KB I

[10]

[11]

[12]

[13]

[14]

[15]

24(1):51-54. Chinese with abstract in English.

M. WM R RE s 62 I (J]. o E rh R 2 AL
T ,2013,11(14) :45-46.
Qin JC. Electro-acupuncture at the Governor Vessel for treatment
of spinal cord injury[J]. Zhongguo Zhong Yi Yao Xian Dai Yuan
Cheng Jiao Yu,2013,11(14):45-46. Chinese.
RGN B L, BREES 45 Bk AT A Bl AR T LT 1
BGRSEIRTFE[T ). PR ET 52 ,2003,23(6) :351-354.
Guo JS,Zeng YS, Chen YL, et al. Experimental study on treatment
of spinal cord transection by electroacupuncture at the Governor
Vessel in the rat[]J]. Zhongguo Zhen Jiu,2003,23 (6):351-354.
Chinese.
b3 Nl e B I SR DR ey Sk L DN EER LA ¢
FONLBISZR (], BHRIGIRAE ,2011,27(1) : 55-57.
Song L,Li XN, Wang YW et al. Effects of electroacupuncture on
oxidative stress reaction of acute spinal cord injured rats[J]. Zhen
Jiu Lin Chuang Za Zhi, 2011,27(1) ;55-57. Chinese.
FRARTE R, IR E. AT XRS5 & bel-2 mRNA
BEHFIBHIFEMT]. PIEER,2003,23(8) :473-475.
Zhang ZY ,Yu AS,Yan ZG. Effects of electroacupuncture on ex-
pressions of bel-2 mRNA and protein in the spinal cord in rats with
early spinal cord injury[J ]. Zhongguo Zhen Jiu,2003,23(8) :473-
475. Chinese.
J T SR, B GE TR A RN A R S A
TR E IR Z M mRNA RIAM2m (],
%#,2002,22(11);769-771.
Zhou X,Wu LF,Wang TH, et al. Effect of acupuncture on neu-
rotrophin family and their mrna expression in spinal dorsal horn
and spared dorsal root ganglion of cats after partial rhizotomy[J ].
Zhongguo Zhen Jiu,2002,22(11):769-771. Chinese.
Borgens RB, Bohnert DM. The responses of mammalian spinal ax-
ons to an applied DC voltage gradient[J]. Exp Neurol,1997,145
(2Pt1) :376-389.

(e H191:2014-02-20 A 0w . £ ERE)

3 R Y

(P EE ) AEA

O R U O U O U O OO





