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Effect of Jiajian Fuyuan Huoxuetang Combined with Electroacupuncture on Neurological
Rehabilitation After Spinal Cord Injury

XIAN Dong-lian, WANG Xiao-bo, LIN Ren, SONG Man-ping’
(Hainan Provincial People's Hospital, Haikou 570311, China)

[ Abstract] Objective: To observe the effect of Jiajian Fuyuan Huoxuetang combined with
electroacupuncture on neurological rehabilitation of patients with spinal cord injury, and to investigate its effect
on neurotrophic and inflammatory factors. Method: One hundred and twenty patients were randomly divided
into control group (59 cases) and observation group (61 cases) by random number table. Both groups’ patients
got monosialotetrahexosylganglioside by intravenous drip for 6 weeks, 200-400 mg/time, 1 time/day. Rat nerve
growth factor for injection by intramuscular injection for 4 weeks, 20 pg/time, 1 time/day. Patients in control
group additionally got electroacupuncture treatment, and tongluo huatan capsule, 3 caps/time, 3 time/days. The
patients in observation group additionally got Jiajian Fuyuan Huoxuetang combined with electroacupuncture,

1 dose/day. The courses of treatment were 12 weeks in two groups. Scores of degree of spinal cord neurological
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impairment were graded by using impairment score of American Spinal Injury Association (ASIA). Lower
extremity motor ability was discussed by using the walking index of spinal cord injury I (WISCI Il ) and 10
minutes’ walking time (10 MWT). Before and after treatment, functions of daily life were evaluated by using
Barthel index (MBI). Bladder function was also discussed, and levels of brain-derived nerve growth factor in
peripheral blood (BDNF), nerve growth factor (NGF), astrogenic calcium binding protein S-100 g (S-100 ),
tumor necrosis factor-a (TNF-a) and interleukin-18 (IL-18) were also detected. Result: After the treatment,
scores of sensory and motor in ASIA scale in observation group were all higher than those in control group (P<
0.01). Score of WISCI Il in observation group was higher than that in control group, and 10 MW T was shorter
than that in control group (P<0.01). Times of leakage of urine, urinary incontinence volume and residual urine
volume were all less than those in control group, and bladder volume was more than that in control group (P<
0.01). Functions of daily life in observation group were better than those in control group (Z=1. 967, P<0. 05),
and the levels of BDNF and NGF were higher than those in control group, while levels of S-100 f, TNF-a and
IL-15 were lower than those in control group (P<0.01). Conclusion: On the basis of routine comprehensive
rehabilitation therapy of western medicine, Jiajian Fuyuan Huoxuetang combined with electroacupuncture can
promote the recovery of nervous function, improve sensory and motor function, improve bladder function and

daily living ability, and promote the expression of neurotrophic factors and inhibit inflammatory reaction in

neurological rehabilitation for the patients with spinal cord injury.

[Key words] spinal cord injury;

neurotrophic factors; inflammatory factors

A B0 05 (SC AL 45 A1 475 14 AR 6 45 4 2 25
F 5| B 25 K R Ty e 0 X IR K T LR R
BEM 2 DIRE , 2 WA A0 O KO IR R R BN
N T ) IO O L B R AR AR YT TR
SCIF M | 28 i 46t 7 X B 1) 12 3l 2%t DL K A ) pif
255, h I Az 3 RS A M 4 T BE AL
T HRAIL T Ay 45 B DR 2R A B AR A SR S [
T, A A 2 AN T, B AL R BB R R
i3, R B AR R 2R A 2 TR A AT LY
T KRR B 0 s /A B L (R B . BB
B2k Z R AR ARG 45 T 256 W BB il , LA A IR 5 i
FE 30 PR A2 O RHE T R R R R e (R ZR G
TR TT B RCRATY SR KA, I RATY 75 4R 1T T 2248 4 AL
WIT TR

K SCTIH O “ M4 " IR " S5 Ju s, A& Ry
S M KR N R T R & kR
IR LRALTER AT =k 30 R R K 2 AN R
s R 2 BRI AR T R R A BE L R A T
B LW D IR R E B R AR TR TR RS TR IR Y
Pz AN AT AR SCI 28 5 % e 29
Jir 18 Dy RE 2K AL UL PR R AR DL R R A R A T 44 L
ER A, & SCLZE & (A R H 2R IR IT i
Jti o A2 g I B R ) LA AL
TTAGE S Z T, T AN 4 LIl 25 28 ik, {8 25 B

Fuyuan Huoxuetang;

electroacupuncture; neural function;

A RATHSGE IR — T AR BT BT, R
193 3 2 s 6 FH 32 L R 2 BFUR L ol /N A T A
P o R 8 T i = T D i R = T N = -3
iE SE ORI KBS B U T N A B %
A B AR G B RAE R, 2 EE T RE L DR
PR RR . PR AR SIS0 R & 0T I T 4
PR BV & DA A N A KA (VEGF) il %
oA K 7 -B(TGF-B) B9 32 3k, R K B30 7 Ak
M2 G T ARE I, I R Ak Sre, 5 2 1k 41 i
A 5 R T O 0 R AL, DT A E R B R
F T SCUR ML R 55 F & J0 I I3 1 F 5% SE il , 28 3
PLSE G 1 I3 N9 BE A FEHIR T SCL, 7R 48 i J A
P2 D) REHE S, ok TR ) g e A5 RN K /DN 1) i B
1575 T HUAS: T A8 T I R R

1 #ARS5AHE

1.1 — %R AFRGEEE NREREHE
BB AL AE (S HY'Y201706017-02) . L2017 4F
7THZE 201943 A, 39y A K H: SR BCRE &2 F} 132 Bl
FFA BRI B E ARG 312 Y 5 % SAS B 4R Al
(), B B2 H5 7 3 1k 4 o o B 4L U 2% 40 4% 66 1] o
Xof BRZH 3 P 49 15, Zo Pk 17 461) 5 AR 8 15 ~ 55 %, -1
(37. 47+5. 74) % e 7~ 34 d, F1(16. 45+4. 93) d; i
13 28 BUAT B3 1 48 191, Al A1 105 ¢ 18 48] 5 453 40 °F- 1T A
Jihy B B 38 B, B B 28 o] 5 35 [ B R0 &

- 149 -



26 55 111
20204F 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 11
Jun. ,2020

(ASIA) 54840 2% WL SCHK[ 1014 B 9% (O 58 22 I8 3 it
11)20 6], C 9 (A 5E 4 ia s 47 ) 22 1], D P (R 5¢ 4=
B S ) 24 61 5 v O 7B, SE R 59 B . %K
205 M50 1, Lo k16 1 s AE Y 16~ 54 % Hy
(38.13+5.26) % ; ik # 7 ~36 d, F ¥ (17.37%
5.15) d; B2 BUA B S04, A B ¢ 16 41
04405 F 1 A B B A B 35 1), T B 31 491 5 ASIA B%
S B Y21 B, C 9% 24 5, D g% 21 95 iV T
SO, FER 61 B, A H IRRL TR R, 257
TGt S, HA T ek,
1.2 2WiksifE
1.2.1 SCIWHEZKitnHE = ROEBEH 0t 22
Gy BR bR AE (2011 B 1T) ) il e dn i . AR TS
W S PR TS B AR M B O B NP R L A RE R A
ST DR SR T G R A5 AT AT s B B
IO #l 25 Ty B B 15, AR I 52 AR 2% CT, 4% 1 L Bk 1%
(MRI) = 4 5 #4546 A R 5 AR 40 40, 6 B8 5 o ik
A IR A A5 .
1.2.2 MEHFIEZHRE ZROPERFRIEZE
JPROARUED ) A2 o RIS W, AR 4 kot %, Bk
5596k, 16 BN F D0 UL PR 25 4 AR 5 AT
AR RRA R, i 2o gE . R AT WL HEIR
B, I 02 DRI, v A G ) 45 o Ik £ BELIIE , DU i 922
BT, UK B A | B A #2800 I, T T 48
M, &, Pk
1.3 AR HE  OFFA SCIVE EE2 Wi ks i, 15145 38
B0 BB s @ 4 FARiGy7 AR JG=7 d, s R E
A A R AE S B2, BT BC A R IR YT il OFF A T R
I 12 W A1 Bk 45 9% BELIE 98 3F 5 @ ASIA R 451 73 K
JB,C,D#E ; ®ARJE A B W R 88 |5 bk 2 g
BEfd & @F I 15~ 552 PEIRBR 5 359 1E B /&
HOREMEREBEARTR TR IR EEN S
T I TR A5
1.4 HEBRAR M O B 505 258 4 40005 10 iR
L QHERR 2 AEEAL S MESEN
SCI; @& I 7™ & [l 4 2 35 43 . DU T 3 5 Wi 97 3
FIWT F @B R RSN R & ;O™
AL CETIEEA & A ENE RS
PN, B IT PR P ©F W IR R 4t 5 0 B
FAR L @ LF R R FL I 4 4 ; @ 7™ H Ui
i, A s SO BR G A BLUERIR YT A @ RHBR
HoAl B2 259897, 52 YT RCH B
1.5 JRIT Tk
1.5.1 JEREIGYT  PIALERH 20 9 259 R T o0 e Vi 1R
- 150 -

IN < o R R N A Qe N Sy N2 A g
A BR2A w24 T H20060422) ,200 ~ 400 mg, 2%
PRI T, 1 R/d, 36 S TS T B & AR K
(o DU R A= W i 25 e A BR A Al B2
S20060051) ,20 pg, LA 4, 1%k/d, 34 7, I =
R PRUSCR > 25 7 LAt X IR Y B B R it AR
A 12 B e ol 1 B SRR R A 4 T R R AT

1.5.2 XTHRZH W gAY, HUAH N A R 101 0 A T
JeAF o B A A i A A CE AT OB R B LR
= BB OCICAE S AR N W] D) e R A AT
Bt J7 ik, wAE R 0. 3 mmx40 mm Y 5 g
BT AU SR G S0 e s g i 3% 2 G6805-2 7Y
F AN, 9 2 R 0 S 3 S I ot % P N ok 3 AT 2
P, 1U/d, 30 min/iKk 5 10 YR N 1ASYF AR L 97 2 22 1] ]
B 3 d; I uEfT 6 Ny AR . 11 IR 45 b R i 2 (1 R
IR B 25 BHE IR A7 B w25 ME 7 220100045)
3KI/AK L3R/

1.5.3 W WAHiRyT X IR JF 45 T ot
T M7 IMBIGRTT , 25 A A LS80 10 g, 45 10 g, 21
ws5g, HE RS g gl H 15 g™ K# 15 g,k
{210 g, B 10 g, % H10 g, )& 12 g. BHIE
PIIRT A iR ORI = I R - A R N TR e SR g
RTBE, ZREMEK30 ¢, %S 15 g, 310 H
AR5 g MMM, L2 H W EFEREE, AR
BNSRAFA30 g, L2 15 g, #b B30 g, INZEE 10 g
L3R0/d, TR R vh B e o 24 o 4 1, SR R 2 AL AT A 2
WA I ZE 400 mL, 70 B BE 2 IR R . PR ALY
PRI Ry B SR 124 .

1.6 WEAE bR

1.6.1 FZIFR AR H MM LT ae 1 7
K F ASIA VF 431 4 45 B 5 RE sh 1T 4 . B R
] 45 HC 28 /4> I e G A A o B R i, 0 49, B2k
143 Baf ;2 40 IE & 5 40 112 4y o B R 4% 10
WA A IZ 5,053, 58 A REE 5 143, nl il A LAY
Wi ;2 43, AT E B IE B CT  ORREX BLE] U153 48, ]
XG4T AT B oG s 4 4y Purh B AT 4
KN FEBNEB 55, AR IEH ;B 100 5 157 i
1o B4 TR M Ty RE RR A, B R R R AR TR T R
G & VEN 1R

1.6.2 WEIFHAER O Baz g )y, 53 5 ik
A BE I A 1148 5 T (WISCT 11 ) A1 10 m 247 i
[ (10 MWT) "' PEA , WISCI 0K % 547 10 m i
BRI R A S BB RE B4 0~ 209,98
0~20 74y, 1% 7 Mm@ &R T I iE shfg i b,



26 55 111
20204F 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 11
Jun. ,2020

10 MWT R B A 47T 10 m 5 BB R], 2 43R
JYRIIG A& PP 1k . QIEBETIRE  id sRIGYT RIS H
T DR UK DR 25 255 DL BB A A WL 225k 4% JR & A
b5 b 25 i . B H # RN U)fE , R A Barthel 48 4
(MBD™™, 43 {8 8 &5, 2678 D) B8 84T A0 3617 /DN
100 43 h FEA A T fig ) R, R 75 ZEAR B N 5 >60
SRR EDIRERE AR, H ORI AR BN [ 559 ~
40 AP EDIRERRT, H W A TR B — o T B
39~204 N EI AR AT, H F ARG U AR A
N 5<20 93 0 58 AR TIRITETE & PF A 1 IR
@HL A ZE A0 36 97 1/ 5 A1 JE i g 52 pf 2 A K
K+ (BDNF) , #fi 28 4= K [H + (NGF) , B I I 1 i P
f5 48 4 1 S-100 B(S-100 B) , i 98 38 56 K 1+ -«
(TNF-a) , Al 40 FE-18(IL-15) , 5% FH il Bk 4 7%
W B2 347 46 I, BDNF, NGF F1 S-100 i 7 2 ( |
W B AR FRA F] L 45 43501 2 201806A05,
201811B14,201802421) ; TNF-a I IL-181 7] & (4
O A RN FL L LS 4 Bk 201811064,
2018053705) .

1.7 Seits#ab 3 %odE R SPSS 22. 0 42 it 4 #r
BAE R R DL x £ s RO AL L BCR T R 5,
THECHE R LR H 2 R 00, 55 9050 R B ARG 55,
BIPL P<0. 05 RR 2R A G5 L.

2 #R

2.1 UL F IR IT RIS A BE A2 ) Re B 4 AR O
SR HIRITEIAR LA IR YT IS P41 8 & ASIA
i RV FE BT o3 2 3 TR (P<0.01) 53R
I7JE W EE 4L R # ASIA i 3R R 1 4 Fl iz 3h P 43
B TR LH (P<0.01), I 1,

2.2 PRI EIRITHTG T G2 3 fig 71 24k Ol e
B S5IRITHTAHLLEC IR YT IS AL B ST WISCL 11T

K3 AABFRTOEEMMETLBERLR ()

F1 AARERTEERMAYRRGEETSERE(+s)
Table 1 Comparison of scores of spinal cord neurological

impairment degree in two groups before and after treatment

(¥ £s) 43
215 (e i i) SR iz 8l
POpI 59 WHITHI 52.68+8.19 37.52+7.83
WGIT IR 73.15+11.46" 60.09+9.77"
pUEZS 61 VRIT I 51.3247.95 36.84+7.56
WGIT IR 82.66£12.27"  68.53£10.19'%

TE SARHIRYTHTILEL Y P<0.01; 5 X AR YT 5 L # 2 P<0.01
(#%£2,3,50),

ST, 10 MWT 45 45 (P<0.01) ;3697 5 WL 25 40 58
H WISCI 1T ¥4 i F X IR 2H , 10 MWT %5 F % I’
I ERWA G E X (P<0.01), 1L 2,
%2 BABREAFNETHEDENTHERLE(T+s)

Table 2 Comparison of changes of lower extremity motor ability

in two groups before and after treatment (¥ + s)

4157 Bi%L i 1] WISCI 11 /43 10 MWT/s

Xif iRt 59 TR IT 5.81+1.62 71.42+8.13
WBIT IS 12.59+2.37" 34.85+5.48"

JUE=S 61 BT I 5.92+1.57 70.35+7.94
BT IR 14.75£2.41'  27.62+4.04'2

2.3 AL E IR T TG B b D) AR AR A Bl L A
5697 B0M B ER IR YT R WAL R A H e R B IR
AR AR A R B YA D (P<0. 01) , B BE 2 10 2
AN, A 2 R A G L (P<0.01) 53897
Je WS A B E H T PR OB L IR K B R AR A PR
/b F XA (P<0.01), BE e 2 F XA, b
BERA S 2 L (P<0.01), W33,

Table 3 Comparison of changes of bladder function in two groups before and after treatment (X + s)

28 51 11155 i i) ER/173/€ 3 T4/ H R &k /L FRAR PR At /mL i Dt %% i /m L

%ot B 59 VR IT 12.1442.06 1.92+0.24 169.27+17.83 174.52+19.06
BIT G 3.79+0.64" 0.210.05" 89.81+10.35" 302.89+34.71Y

B3 61 TRITHT 12.2242.17 1.97+0.21 172.45+18.64 178.47+20.24
BIT A 2.2540.51% 0.12+0.03"% 72.26+8.72"2 345.18+36.4512

2.4 PRABFEIRITHTG H W A DR b1 O e
BORABMEL 5387 BT ISP RE BT
Y168 B BI6 IT A W] W 2 (P<0.05) 51697 I, W%
HEBH H W AGIBE X R i E R A 5%
P X (Z=1.967,P<0.05), W3 4,

2.5 WidlH E R JT7 1T )5 BDNF, NGF, S-100 8,

TNF-a f1IL-18 K FAEfL th e 5097 AT AH HLE iR

J7 J5 Wi 4 B8 1L 7% BDNF Al NGF /K F ¥ & 2 T &

(P<0.01),S-100 S, TNF-a il IL-1p 7K -2 B} 5 [ A%

(P<0.01) ;3697 J5 , M2 4 /4% BDNF Ml NGF /K f-
- 151 -



526 H% 111 HEXBAFZRS Vol. 26,No. 11
20204E 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2020
FARMARFBTARERERDREUHERILE 1 T 4R 2H (P<0.01),S-100 B, TNF-a 1 IL-18 7K

Table 4 Comparison of changes of daily life functions in two

groups before and after treatment 1
o g I i) 100 >60 59~40 39~20 <20
X R 59 JRITHI 0 6 25 16 12
BT IR 0 14 26 13 6
pUE 3 61 VRIT T 0 5 24 18 14
RIT IR 1 24 24 8 4

AL TR, R E R WA E X (P<
0.01), L35,
3 itig

Bl %5 At 2 2 T & R B TR SCT Y & A 3
o 8 1R, A2 A B A AR B R ML A0 5 R Y
[0 o 1 L A 7 X VAU B e S ) o 2
G 4 i BE B QU A, N4k & T80 B i R

*5 TWHBEIRITEIEBDNF,NGF,S-100 8, TNF-a #l IL-18 K FZWU L (x + 5)
Table 5 Comparison of changes of BDNF, NGF, S-100 #, TNF-a and IL-1£ levels in two groups before and after (X + s)

215 1515 P [ BDNF/ng-L"! NGF/ng-L"! S-100 p/ug- L TNF-a/ug-L"! IL-18/ng-L"!

3of e 59 TRITHT 2.32+0.54 421.57+49.36 3.14+0.53 34.65+4.99 24.72+3.76
RIT IR 3.91+£0.79" 514.78+63.25 1.25+0.19 20.24+42.83 16.28+2.05

W5z 61 TRITHT 2.41£0.58 418.28+46.31 3.18+0.56 35.1845.07 25.13+3.81
RIT A 4.7240.8312) 583.19+68.4212) 0.72+0.13'2 16.7742.35'2) 13.17+1.75'2)

RAE A G B T AR A B3R L AR A e A
JE, R A 2 JE T, 5 R TR0 A e 0 75 i M 2 o A
MEEIFET: o PRI 2R AR G i T A O A iR T 22 L
Lo A5 03 ) B BCGR B2 i ], PR E R R T A BB R
R PR A SR AR R R AL AR
3R S Jom i 00 ok s, TR IT B ITE TR
WA B T30 AR AR E R DD gk R PR
H 0 A O JE S D RE K O B A R
AR 37 1 22 50 20 ML, s 20 Ak Ok M 4 Ol VR 9T R
WSl R R B 2 SR R R T
28 240 MO0 T O P R A b 0 0 AR A PR el
ZUIREMK ST i 25y (B A B AR T TR TN N 5
F A, AT SR Ak LLZRAT 96 5 A4 i PR AR

(o N 28+ RN BAT A5 A B B A, D4 I3 il 1
AW, 24 A T 7 S A L BH A
AESC 2 IR1I5 T DU i, W) ULz 8l | SR SE ) BE K B A% 5
k4 B AN AL A AN BE T A R 5 ik
D3 JEF JF B AN AL 7 D00 JUL PR 22 A i 5 7 Bk B # H
A BUMR O 55, I F A2 A Z R A DK UL DY 2k 3R 3
JRCARZE AN AT UL SCL 07 7678 ik L s L G
AE T % i BEL #5728 SO ) BE G 1 T
JEE AR I A 2 R B A, iR T LA
I ) N = BRSNSV S AN/ N
Ktz i

S L I3 0 U T T O B3 Ak B ML L 5 |
MR AT, A7 A0 L 38 2% 1k, Bk 3 i A R
P 9 M A, 24 0 R 9 kg T i A 5
FEY 50 DX 58 3 245, I e 8 L L T B, M

- 152 -

TG 45 1R T IR £0AE | M T I RO
WL, B R 2k dm R AE 2. LR M
e AT 2. SCUR AR H A, ARMG S, g
ORI B B U T D AR IE
BEUE N B 58 S RS R DU IR 25 1L A A R
ZAGB K, B AT SAE, B AR, B
L P T 2, Sk 5 R0 22 GE  fin 2 b | 1L B8 B A I 72
BT |25 65 OB , SRR (SEWTANIF S R . 2
W5 58 7R )1 25 Re 4 ) ) bl 2 ™ A R o 3 SR Ak i
T O IV O AR 2 R AR IR B AR D) B L U
RSB I R S5 B 2 20 B s B R R A
il SCIJE f B JoT ik S804k B2 I, ol o R A K PR 40 3
B (2 M 2 T RE R R R A E Y. andE
HABUAA HUan i T Bo g /ol 30 ) 5405
B JE) PRl 20 2 220 40 A9 R T, X 2 460 40 O i 4 40
et R AR (R S W i | K A R e S I
B S i K (RO 2o (01 E22Y - B3
FEH A 2R

WF 58N 0 L AF IR IY SCLER o % H I F B, 1
SCI W JE & 3R 97 o L B I 8 7R RE 35 J) 348 1 Y A
WL B SR, B SCTHRUE RN Ca™ T i
e HE A 2 A TR RS T, S B AR 2 A SR AR
g EERE R EmE s s T ae . A
TR, 7R R HLVE BE IR YT R AT IR T R AR AL b
95T S UG M MR N IR J5 W 5% 4 3 ASIA
ALV I3 Az ST 43 2 T B2, WISC 43
e X REAL, 10 MW T T % BEAL W8 4] i 3 H e
PRK B DR 2 25 5 T % % PR o 35 /0 % B2, 1% bk



526 H% 111 RESSEFFFHRE Vol. 26,No. 11
20204E 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2020
A TR IR AT S AL E H R AR TR D hE [T SRV B4 52K, 2017, 12(3) : 440-444.

U T B4, 45 W, & o0 T I in s R T
— A M0 SCIRE A W 28 D) fiE |, 42 itk JB B2 A 3 ) fig
MR IR T FRCAAZ Sy, s T et Bt
RETEEHFETRD.

BDNF X i 4 22 0 40 Ak & & A 12 26 1 A F
A2 S 20 E A B 1R ik 2R R K
Y B, I 2 5 WA b 28 70 28 A28 BY 45 3 b
28 A RS fish T VS B NGF & i 4008 37
P, T8 R A 28 e, A8 1 2 fik 1) 2B 4, I R0 ) 45
BT, U A A R R M SR 4, B
YERF SCTAZ TC I AE I i AR 005 1 #h 2 o0 A 2 &
CRUELITTIOR B2 ol 5 il LR AL Fi) a8 A
J 40 i R K R Y S-100 B, J 3 R K B R v T
M—F A, S8 Lo RERE s S8 T, BF 5% R
S-100 B 5 ¥ B 51 4 ) 0 B B S R AR 1 R AR )
AHIEM S QA BT X 98 0 BN A SCTAk & M4 3 1) E
FEHLH , o B R AR R R Tl 41 848 4 Fn il 2800
HIBET IR 2 i 28 o0 4 52 T e e 1 BOR B
i3, Hof TNF-a, IL-18 ¥ & 8 242 R [N F, TNF-a 7£
SCIE & W% S #h 2 o0 /b 58 i R Al i /Y 381>, &
iz B UL D RE 2 2k, TL-15 7] 5 & J) Bl 22
ALK F, AT FE 0 CN'S Gl 28 Al 98, A 1) F i 25 40
JRLA B 5220 AR 2 9 kLB R R 9T IS 4% 41 BDNF
HINGF /K44 7 T %t B 44, S-100 B, TNF-a Fll IL-18
IR AT X B AL, 48 R T & T I it I vy AR B
3 A 2208 IR I P 1 23K, I R AE RN, AT
F T SCIHF 241 i A Th e 8 &

i L FEVE B LA R R T SRR LR
FH 52 T8 1 13 Ik N I BC A HLBER YT SCLER A, 1]
e E 2 DI REWK 2, ok 5 BT S T Re ), 4 I
BT ae B & AT EE S R R LS R H TR
I, W SR BN, A2 I AR (A5 R 1) SCT i &
i

[SZ k]

[1] ThEEESYHES:SHEE SN SREIRITHH .
BRI KT R T E L K AR [T]. P E R E S
55288,2019,25(1) :34-43.

(2] AR, sRMVL, T PV A5 . B0 07 (0 9 AR 1k SR
Jr it RELT]. BACAE Y B 22 g, 2017, 17(21) :4179-
4183,4189.

[3] TR AR, REE . BR800 5
R[] IR EE 4 ,2018,37(11):960-963.

[ 4] BE,BRL, 2,5 B0 =5 Bk

[5]

[6]

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

S [ AN S A e Pagk < ik R LU HIZN
Wk LT]. b E R e 5 5k, 2015,21(12)
1411-1414.
L AR S I I B B B I R
W7 R FH BE R [T]. 1 PR 52 96 B2 2% 22 35, 2014, 13
(8):687-689.
AN = I TR (L RT7D.0 e € i = 10 B < e N - S R
B YR M IR R Ry [T]. P 25 25 1 0 K
2015,31(3):140-142.
L T il N - IT 1R 770 0N K 7 R TR =
P44 VEGF, TGF-g, RE W g m[J]. 2y 253 51i
K,2016,32(5) :4-8.
LT N TR S - ITve 1R 77D 0N K 7 R T X =
25 2 21 p-Src, p-Erk B A9 52 M [T ], H [ R 24 B
2 5RYT 4 ,2017,22(7) : 731-737.
3 EE REI O P 23, B PRA RER G 4 L B BERLT
2y S E PR AR E (2011 AR08 T) [T ], v B R & 5 i
5 528%,2011,17(10) :963-971.
ERPEREME . hERIEZWEIT s ME[M ], dE
HU R E BEZGRE AR AL, 2012 38-39.
L R s A RN AF L 1M A AR
WAl GEY7 S RE B R ILR[T]. o E R E e 5
#,2017,23(3):274-287.
OB L AT D TT L PNR M R B 0 R 3 AT D g
PEELT]. o A HE A5, 2007,17(10) - 785-787.
U, EEML, BN AL &N I A IS
BEX SCLE M 22 DI RE R & 1 y7 &L A (], HE R =
% ,2017,46(18):2545-2547.
A, TUIH . EBER ORI R SRk [T]. B
PE2E 5Im R ,2016,13(8) : 1134-1136.
NAED A AR A LA R K RUE BB
Jai B8 SOD, MDA FIAN i I8 T iy s [1]. #] L BE 22
Bi2= 4z ,2011,30(1):23-25,106.
X B, A tH 0, T bR . 2 A 2 AR Y AT ot
(7], E G EEZG,2014,21(22) : 192-193,196.
ABDULLAH R H, YASEEN N Y, SALIH S M,
et al. Induction of mice adult bone marrow
mesenchymal stem cells into functional motor neuron-
like cells[J]. J Chem Neuroanat,2016,77:129-142.
U, SR L, BE L 5 . MHS TR A P E T H IR
TR YT ASIA 4340 C, D G B 51 05 58 4 B S 197 3
ML [I]. v [ S 86 Jr ) 2% 4% 75, 2018, 24 (9) -
166-172.
BAIYILA B, HE B, HE G, et al. Anti-inflammatory
effect of mongolian drug Naru-3 on traumatic spinal
cord injury and its mechanism of action[J]. J Int Med
Res, 2018, 46(6) :2346-2358.
TN ZEAE R, S S AR 43 5 Y SRRE
N K HeBT AT L], b 25 2 4, 2015, 31(4)
452-457.

[FERE FHX]

- 153 -



