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[(HE] BB SRS WA 5 IRI6YT 36 B A B S 052 < (ASTA) 43 % C,D FOE Bt it 44 (SCT) i & e &
PRI PRT 20, 4248 FLAE ML o 75 3% K 98 514 B 4 S 2 BE ML 43 O £ S 9 4 (30 6] ) (pp& w B e 4H (31 49]) KBk 5 40
(37 #) , M &1 W AR AE R E YRl I, 25 T % DKW 1A &1 B i8R IT 60 mg, 1 IR/d, P+ 5 1 5 il 41 76 2 1 2k Sk b 1 2
TR TE ST S T ARGA YT 10 mL, 1R/ A HTEM 1 B IR IR B B4 TP S OR YT, ES0R YT 20 d, 4225 10 d
VA P 20 SR A IR T R SOR RN RO & A 3 (A I OB YT RIS 3 20 [ 3 & SE I T K R B i 68 i i A A & D)
e RS HE AR V40 5 2R ] 1 B B0 9% ik (ELISA) 5 2% 20 A8 2536 97 |0 5 10 3% A 1 v i 98 R 38 K F-a ( TNF-r) , 1 40 i S0 R -8
(IL-8) , 4 /v R -1B(1L-1B) , M E ALY B AL i (SOD) , N % (MDA) 4t /4E R E(VE) I I M ph 224 K I 7~ ( BDNF) [z B E
Ji2 o S 45 45 B B 1 S-1008(S-1008) it o S5 IR 417 AU AL, S 3N 83.78% , & T FH S M ST A (78.57% ) K pf
ZeATTFHE 41 (80. 65% )  BR A UL H #5328 B IR 98 B Ml 09 ASIA 340 ¥ W 0 5 T P 5 10 S 4 B 22 1 A7 g 41 (P < 0. 05) , FLEK
A 4L W B2 E H B ) A g e ] B AT M AT S )R] 2 B AR T A P4 (P < 0. 05) s BT A A AL & VA YT ) L TNF-a, TL-8,
IL-18 5% S-1008 & & ¥IK T A4 i6 7 1l , BDNF & £ &5 T A 4R Y7 0T, Hh BA 4 AR L #am B W (P <0. 05) s P2 i il 4 K
A 2 BB VR YT R LA SOD, VE & & FH i , MDA & B FRAR(P <0.05) o £5i S0 W 5 0 295 1 JR 06 G i TG B T ASTA
439% C,D 9% SCI B35k 5 , Wby B w4k & 4t 3, AR HALEI T g S ht & B b h .
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Efficacy and Mechanism of Danshen Injection Combined with Ganglioside in
Treatment of ASIA Grade C and D Spinal Cord Injury
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[ Abstract | Objective: To investigate the clinical efficacy of Dashen injection combined with ganglioside
in the treatment of American Spinal Injury Association (ASIA) grade C and D spinal cord injury (SCI) patients,
in order to explore its mechanism. Method: A total of 98 patients with spinal cord injury were randomly divided

into Dashen injection group (30 cases), ganglioside group (31 cases) and combined group (37 cases). In

[F B HEI] 20170908(017)

[E€THE] EZEAKREFIEETHE (81660676)

[$E—1EH] MU, L, FIRBEI, WL B0 /5 259076 57 HL B 5T, E-mail : ZJsongjianmin@ 126. com
[BEMEE] 7 IRUTLL, R AR, A5 WA 28 5890 VR 97 B 5T, Tel :0475-8214433 , E-mail : wyl0652@ 163. com

-1

=

6 -



5524 555 9 RELEATFZERE Vol. 24, No. 9
2018 4E 5 A Chinese Journal of Experimental Traditional Medical Formulae May,2018

addition to rehabilitation training, Ganglioside group were also given intravenous ganglioside treatment, 60 mg, 1
time/d; in addition to rehabilitation training, Danshen injection group was also given Danshen injection through
intravenous infusion, 10 mL, 1 time/d; combined group was treated with Danshen, in addition to ganglioside
therapy. The treatment lasted for 20 days and was discontinued for 10 days. The total effective rate and the
incidence of adverse reactions were compared between the two groups. At the same time, the levels of inflammatory
factors and exercise, pain, sense of tough and other neurological rehabilitation index scores were compared; The
levels of tumor necrosis factor-a (TNF-a ), interleukin-8 (IL-8), interleukin-18 (IL-18), superoxide dismutase
(SOD) , malondialdehyde (MDA ), Vitamin E ( VE), brain-derived neurotrophic factor ( BDNF) and astrocyte
primary calcium binding protein S-1008 (S-1008) in serum were measured by enzyme linked immunosorbent assay
(ELISA). Result: The total effective rate was 83.78% in combined group, which was significantly higher than
78.57% of the Danshen injection group and 80. 65% of ganglioside group. The ASIA scores of exercise, pain and
touch were significantly higher in the combined group than in Danshen injection group and ganglioside group (P <
0.05), and the recovery time, the hospitalization time and the talking time in the combined group were
significantly shorter than those in other groups (P <0.05). The levels of TNF-a, IL-8 and IL-18 were lower in all
of the groups after treatment than those before treatment, but with the lowest levels in the combined group (P <
0.05). After treatment, patients of Danshen injection group and combined group showed increase in expressions of
serum SOD, VE and decrease in MDA (P <0.05). Conclusion: Dashen injection combined with gangliosides can
help ASIA graded C and D grade SCI patients to restore, and prevent secondary spinal cord damage. Its mechanism
may be related to anti-inflammation and anti-oxidation.

[ Key words | Dashen injection; ganglioside; spinal cord injury; inflammation; oxidative stress; secondary

injury

Wit % 26 U FR VN bR % 2l T K, 442K Tl
AN B R A, S BOE BEH 5 (spinal cord
injury, SCI) % 4= B 3 ™" . SCI 48 48 7] % A ™
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A,B,C,D,E,G %" B A BIIEIESE, JF 205
LA 1 (AR 3l BT 4 2 3, e R vh 2 VAT

IR AR 56 506 B 250 A SRk AIE 5T P & B
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DU 7 e LA R 2 1 BR 4L (31 1)), FH 2 1%
STV (30 1) Ko 3k 45 26 (37 1) ,3 20 B 2 7 1k 1
AR, 2 AR TR, ASTA 439 % o 1R 45— VTR LU
KW TGt 2 S BT e, WL,
1.2 ZWikrifE
1.2.1 JHESWibRME AR 45 ASIA % i ¥ 6 1
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F1 3HBERN—RABEER
Table 1 Comparison of general data among three groups of patients
ASIA 7394/ 1] SZ AR TR/ ]
2531 B (/) R (v xs) /% Wi (% xs)/d
C D A i T2 455
FHSEH R 16/15 35.67 +3.59 48.77 £7.28 20 11 12 19
251 I 13/17 35.54 +4.36 49.05 £5.37 16 14 9 21
B’A 16/21 36.03 +3.17 50.31 £3.42 17 20 13 24
1.2.2 HEZWiRME S b NRILHE PR T BRI T 10, A0 45 9 BT 1 KA L ¥ ¥ 55 B

257 Ml bl e B UE I YT RAR ) 1 b
2 bR, F2 0, B3 T8 7, 5 B 2 55 B
E(TRSI NS S| 7 N7 N V) 7 NG L7 N 1
PR T, PIBRAT 3 JE 1 o AR, W] AEAT LB R
L N TRURCYS N R S S I K NS~ iy
H R, Ik 55 20w 22
L2.3 hAbRIE O ASIA X TH R 1512
WidRifE C,D 2, Kb By i2 Wi bn i OF 28 CT/ R 3L
P AR (MRI) 45 52 AR 27K A ik 5% 5 4 2 52 k45 Il
Fe A RlE ARG TT s @ Ui T JE G IF A B B
fib ™ E A 3 50 s AR IS 18 ~ 60 % @ H JE 2 hnJf
2B R W) A o AT I A 5y BRI R o Ff
B2 e 8 B 2% B3 2 A% AL, 2 5 NMGLL2016023
1.2.4 fEBrbriE  OHR B0 TS R E
IR KR TT 4 3 QR A O il 105 L VBt 45 45 1 2 41
JEE B @B IF T E M ARG I RGN
ARG ;s DI IR SO L I 4
L3 2500 Kk s 18 (Jb 5t iU 3R 25
FRZY W), [ 25 0k o H20083224 ) , 2 v P (19 )1
THRIZG M ey A BR 2 7], [ 24 1 5 251021303) , 1L
Vi 988 R FE [ T+ -a (tumor necrosis factor-a, TNF-a) ,
140 g 4/ % -8 (interleukin-8 , IL-8) , [ 41 ffL /> & -18
(interleukin-18,1L-18) fifF B £ 5 W BfF 3t 56 ( ELISA)
R & R A W BB BR A W), 48 5 4 0 o
EHC107b.96, EHC008b. 96, EHC002b. 96 ) ; # % 1k
Y I Ak B ( superoxide dismutase, SOD ), PN — [
(malondialdehyde, MDA ) K 4t 4: % E ( Vitamin E,
VE) ELISA i 7] & ( Cayman 24 W, 5% %5 73 5l Ky
168364, 171576, 178392 ) ; ixi ¥& 4 # & 4 K H T
(‘brain-derived neurotrophic factor, BDNF) , 5 I fiX it
JE A 45 4t & 2 H S-1008 ( astrocyte primary calcium
binding protein S-1008, S-1008 ) ELISA i #| &
(Abcam A #] , 585435 f ab57642 ,ab56332)
1.4 Jiik
1.4.1 EFEE I %
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P fi i 2 A AR

NG, BT, D31 B I 4R, R 5615 B sh
S Grb ok, I 45 & B SR, DUR S
Wi A TR o 3 TR UG 2 Ak s 4%, I 01 2
YT 4 725 2 S I R U R B B I i R R A R R
(i e , B I A8 00 , 4 W I 5 1 4% 30 min, 2 e/
d; @iz 3 BE &2 I %, 1 S kAT BNz a8 3 N 25, 75 3
T TE A M 4R 75 R Sk HE AT 1 185 A i ik A 31|
Y WSS LB S S S 3T HE— 4 S A <
I3 7 097 A ) 25, e K AT AT W %55 B B o LR 16
BN, B H OB AT B8 AR TR sh iz i 2
A R/IME BRI G5, Ak B % AR T BE T IR
@I 25, VAl 5 00 B A R 155 O, A7 1 X0
K7 )1 £ A7 BEL g 5 11 2, LA 8 355 4 0 g T g
FRURFFLE S min, 4 W/ d; @ DE KT 136 2 WL 2
SR W] B TR R AT DR 4 7 2, IR B
45 FCHK S TE S HE BR D R [R) I 4 S 88 AT SR AT
YLk, I AT 1146 29U &

1.4.2 Z5AIr e MW IR E R A
YIRILnt b, 25 7 0 ki 0 #2235 1 51097 (M &
TR 60 mg i A #] 0. 9% NaCl ¥ 7 ' 100 mL) ,
1/, SR IT 20 d 4525 10 ' 5 PR 2 i 4
T 1E 5 HE S IR 3Rty 25 F 0 D V4300 510G
J7 (PSS 10 mL i A B 5% #5465
H) 1 W/d, 3 SEIRYT 20 d, #5225 10 d 1A 2 7
GATF G L LI A P2 WA T, A i R
GG LR B A

L5 JPitaE ROMEEE R IR IRIT %S % (i R
FREANRE) U UE SRR E BT IR SE A VA AL
BB TCR A ROR =0 BR + BACR + A
s WLEE EB 10 JUL 7 W T 6 I i A B e [) B vl R
AT 8 B 6 5 ULEE H IR T TS A B o A fl e
itie ASIA PF 535 W28 H 35 1 3k & B BE % 0 R
RS AR

1.6 MEINAEIEE R ASIA | & T4 BE 8
Mg T B VE E AR E T 4 B0 X B e &
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fih 53 A~ J7 AT oy, Oz 3 D fE, e B B 10
LR, I 53 0 % 2 A N D REREAT W , A BILIA L
10 73, B0 5 43, W6 73 23 100 3 5 )6 5 A0 figh 52 , 73
S REH A By 28 A SCHE AT, I 0 2 A AT P, e
Iy Rk (0 43) Beehe (1 43) , IEH (2 90) , IR bR
Oy¥o 112 g3 o TR AR R 2R HEDD e M As .
L7 Mg SAEA G N TR I TR 7 A il R
# a3 W K L 2 mL, R R 3 000 1 min T B
10 min, 738 i 1L V5 )5 B T - 80 °C 8 K I vk 4
i, % F ELISA 3 % Ifl 7§ TNF-o, IL-8, IL-18,
SOD,MDA,VE, BDNF J S-1008 & &, ir & £ %1y
FEHE S % 0 U B AT o

x2 3ABRENRKTRLLE

Table 2 Comparison of clinical efficacy of patients in three groups

1.8 SEits#Jrik SR SPSS 19.0 Ll Git 44k
AT R o B TR DL w2 s FROoR IFR T
2T s THECFE R LR R, T X KB, P <0.05 )y
HASI %R

2 #R

2.1 AHBEWNARRKR AR A AHEH
KPR MBS 25 A 56 AN RO, T 2 BE B Bt il
B, RS E 2R

2.2 AHUBHWGARITRLE 5P S WA
o, M W IR BA BRI B 22 5, Bt 22
S PSS HAIA A IR A L RS S
ABCRW BT (P <0.05) . W2,

41531 B/ (%) 53/ (% ) AR (% ) T/ (% ) SRR %
FF5 5 5 R 4(13.33) 8(26.67) 10(30) 6(20.00) 80. 00
Pz 1 g 3(9.68) 10(32.26) 12(38.71) 6(19.35) 80. 65
A 8(21.62) 9(24.32) 14(37.84) 6(16.22) 83.78"2)

B S B ESRAALL P <0.05; 5H IR AU Y P <0.05(K3 ),

2.3 AHBHEREHCRAERILE 5SS EHWR
LA EE, i 224 R 2L A8 UL W S T e ] L B
I ) e FT R AT E I R 2 TE W 28 R S S T

®3 JABENREMRIERER (v +5)

W 235 H R A L, 1Bk 5 2R LD K 52 TE
P 1) A e s T B AT i A7 5 Ik 18] 2 B A 4 4 (P <
0.05), W% 3.

Table 3 Comparison of rehabilitation indicators of patients in three groups(x +s) d
4151 1ol %x JUUF3 9% 52 1 ) AE: B 1 [l AR AT A ]
P} 30 14.97 £2.73 26.67 £2.35 20.01 £2.58
WA e 31 15.52 £2. 64 26.97 £1.58 18.39 £3.07
B 37 11.37 £3.61"% 19.42 +2.86"% 15.82 £5.73"%

2.4 ANHBHEIRITHIG &M A 6485 ASIA T
syt SRAIBIT R, P S Al
g4 B A B #1675 12 3h R 98 K fil b ASTA
W # 7 (P <0.05) 33697 J5 5 7 2 1 51 W 414

R4 3ABFRTAREEMETNREIEIR ASIA LS LR (3 +5)

o, M IR 4L A R s 3l R B I ik vE ASTA
WM 22 5 107 5 5P S S WAL R 1 R
AUARLE  BR5 4 8  BE iz 8 i 8 L il e ASTA 3
PR TR (P <0.05) . WL 4,

Table 4 Comparison of ASIA scores of neurological function before and after treatment between three groups of patients(x +s) i
20 5 1% I A iz 3 I fik 5
P} 20 30 YBIT R 61.38 +4.39 71.28 £8.39 75.34 £6.97
RITIE 75.04 £9.24"Y 85.39 +10.36" 83.75 +9.46"
Mg 31 YBIT R 62.76 +7.28 73.06 £8.87 76.05 £9.31
WY R 74.13 +8.25" 86.42 +12.28" 86.24 +7.46"
BA 37 YEIT T 61.17 +8.89 72.61 £6.47 74.88 £9.49
WY R 79.86 +13.09'2 92.05 +13.97"2:9 93.71 +15.42"2

B SRALRITHTH LY P <0.05; 5P S HESHRAA Y P <0. 05, 5 E W IR4IH LY P <0.05(£ 5 ~7 ),
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2.5 AAEHFIRITHTE M TNF-a, IL-8, IL-18 &
A SRGNAITHEIAR L, PSS ESHRA ph
0 R RS R g TNF-a, IL-8, IL-183
FRFEAR(P <0.05) 107 IR S S ESH R A M I,

RS 3ABRFRTHREMEERERFKFLR(xxs)

P2 A B 4 B LW TNF-a, IL-8, IL-18 & & I
WAL IR IT IR 5P S SR A A T IR 4L A
W B A 4 R E L TNF-a, IL-8, IL-18 & & B AL
(P<0.05), W#ES5,

Table 5 Comparison of serum levels of inflammatory factors in three groups of patients before and after treatment(x +s) pg-L -
5 1%k i i) TNF-a 1L-8 1L.-18

P15 S 30 YRIT R 31.97 +4.58 2.17 £0.31 1.73 +0.24
HITE 21.48 +2.17" 1.75 0. 16" 0.94 +0. 12"

U EES il 31 M Egil] 32.58 £3.47 2.36 £0.27 1.57 +0. 16
7R 19.75 £2.06" 1.53 £0.24" 0.83 £0.2"

BA 37 JBIT AT 33.54 £3.27 2.59 +0.52 1.68 +0.53
ST A 16.16 +3.431%3) 0.92 +0.23"2%) 0.60 £0. 11"

2.6 A BFIRITHTE LW SOD, MDA J VE 7K
AR LR SRR L, P2 A
BXA 41 R LT SOD Al VE /KT , MDA & i %
R(P <0.05) ;M4 HRH W B2, S5

®6 JABFRTABEMFERUEFRERR(2£s)

YR IRA AL, P S E M WA 4 R & RT
J L7 SOD Al VE JK ¥ J % , MDA & & B iR (P <
0.05) s 5t 2255 1 IR 41AH Lb, BK 5 41 8 3 1l SOD
1 VE KT , MDA & K (P <0.05) . WL 6,

Table 6 Comparison of serum levels of oxidation factors in three groups of patients before and after treatment(x +s)

20 5 % I A SOD/ pmol - L~ MDA/ wmol - L. 7! VE/ng-L~!

SRR RECE IR 30 YRYT T 7.93 0. 67 7.59 0. 83 8.67 +1.32
BT R 11.36 £1. 172 4.39 +£0.37"% 13.64 +2. 04"

G 31 BITHI 8.21 £0.74 7.36 £0. 64 9.01+1.16

WY A 8.44 £0.63 7.52 0. 83 8.76 0. 64

IS 37 BIT T 8.06 £0.93 7.59 +0. 47 8.87 +0. 94
BIT A 11.68 +2.04"% 4.95 +0.46"% 14.28 £3.27"%

2.7 AHBEIBITHIE L BDNF K S-1008 & & Lt
B OSRF4BITIAHLL 3 4B EIRITE s BDNF
FETHE L, S-1008 & HE (P <0.05) 53697 5 574
SRR L, P 28T I B 41 AR 3 OGS BDNF, S-
1008 & LW W 22 53 5 1097 5 5 P S 1 S AL
LTI R AL L, R A 41 B 3 T BDNF & it 0 iy,
S-1008 &AL (P <0.05), WFE 7,
3 itig
SCT i 3 P 28 D e 1 o5 A e 52 I (R) 4R TR 7E AR J5
2~6 ANA W% BA SO BE IR KOGy R
Jiti , BB A A 2 o 22 Ty AR ) H R R TR A, SEIR AR 4 )
BEmk Y . BFFEEAESE Y, &R 4 BE A I g
] AR B R O R M A T RE R &, Heh OG T &
e BT AN |2 S RS G N E P SRR SE NN E S
45 MR H AR TR RE O SR I U fE B R
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®7 3HABFRTAIRME BDNF & S-1008 BT (v +5)
Table 7 Comparison of serum levels of BDNF and S-1003 in three

groups of patients before and after treatment(x +s) ng-L -!
4531 Big e BDNF S-1008
P50 9 ) 30 RYFET 14.6222.26 2.58 £0.21
WIYIE 18.47 £ 1.77Y 1.44 £0.19"
21T IR 31 RYFRT 14.57 £2.67 2.51 0. 14
IR 19.25 £0. 44" 1.24 +0.07"
4 37 RIFET 14.46 £3.07 2.63 £0.25
BT R 23.6 +4.24"*Y  0.56 £0.02'23)

SR B A TR, Ty I A G R 5 B b T 45
2 JLR B SN G5, AN AU A8 38 W 52 T R/ RE T
i T T 6 PR TE R, B R B U R {H Al
i 28 98 B A2 VI 5 01 1 BE AT SRR U7 5 B i RAE 45
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PRI 2055 A 1 Ak R PR 3, A 75 L & — 2 25 W) i A7 4l
By R IRYT S

P85 T i S — P MR R Y S B AR L AR B B
Sk 240 TR ) ) BB A, TE AR R R LS R, R
We R E I TR, BF G R 2 I g
AR 2 o 2 0 B 1 Ak Rl 58 TR AR AR 4 R RS
BB 28 T RE G T SBR[ B A T g e 22
Y B B b Na® -K* -ATP Jifi fil Ca’"-Mg’ " -ATP [if§ Iif
P A0 %A v 2 LR A B WA L FRAR Ca " 9L,
HETRE G j P Ca® " i B BUAR 25 B 2 F
SEL PSR BCEAR BR, BH 1k g8t i ) & A A E
RN, FHS P T A B A R K R TR A
ZE R RN REERM/NEIIEE, A REIT SCI
R G BEE & B o A I R Y AR 5 T 7F R
S YN 5 (0 B A b 380 PR 2 SR s 2219 A Y I
7N S & SN | W /=T o 15 o8 I T B A
B[] Sz 2 IR oE | Ao i 1 R P A B R T Bl
A0 =Rl SR TR ¢ 9 = N ) 1| A D oo A
P2 IR R B IR T WY R n, 8 B PF S 0 ST
P2 1 e R IR I G 0 HI X T ASIA 434 C,
D ¢ SCI A1k 52 A W Aff i R YT %8 o

N TR S S R IR B A
BT X5 F SCUR & 09 AE FHBLHI , A BF 5% 2 — 20 46
T ASIA 43%% C,D %% SCI B % Il i% o TNF-a, IL-8,
IL-1B8, B AL B bR iC ¥ (SOD, MDA ) & VE iy ik,
TNF-a,IL-8 , IL-1B8 ¥ 2 R AE K+, WF 58 & B, .46 )i
FH P} 2 S SO 28715 1 i 5 P 24 B T 180 T B3 A1 ot
B P ARAE T3k, B W25 B X T RIEFE b 19
ST R AT U] R 2 2 ) AT e AT 48 Y A BE ek
H SCI B  XWA BRI ST H WA S ph &1
B AR I T RO I RN 2 — o Bk O ks
WEFE R B, 4k PR 0 K BRUE g 21 24X b SOD 3%
PETRRE, 0 MDA Rk Tha , B Ak i = 58] 1
AR R 2 T, R AR R T B A R 4k & T
PRI O Z — o VE 2 AR P 5o 1) R AR Bt A
), A ZE AR BP9 4 i A
FIP A T SCT He 25 4k 52 490 22 46 368 457 42 1t i ¢
ARG B, P20 5 W AT A AR ASTA 43 2
C,D %% SCI J 3 4hJE it MDA 235, 8 i SOD 3% 1
Je VE & & 1 #0248 755 11 g 41 B & K UL MDA, SOD,
VE K80, 6B 112 78 S 0T 208 ASIA 4348 C,
D ¢ SCT & & WS A N AR R oK -, 12 1 SCT
B BE A & PE 5, BDNF J2 a] i #2548 L ik I
INGR PR 2 B, R R 5 P Y R 2 O A IR P

ER, ATfE st a6 8 5L Diae, AR R,
BDNF J&: 45 4 15 437 J5 10 2 1 g B3 45 2 11 2% S-
1008 75 # ¢ Ji fl I8 J5 +5 22 71 vy, I AT 38 2o i fisg e
s R il ) A6 JE L v, DR, I S-1008 Yk BE L i
T RE K AR 8 1 AR K, A B 5T R, S-1008
SRR IS AR TR SR AR R A I
ARFFE & 5 FH S 0 B WLE P 2 T IS 2E AR 1L, Te
£ 20 % I Y BDNF 3 #9055, S-1008 £ 7 5 4%, Ut
BP0 B0 0 21 1 BRI B FH 25 W] A2 i A
SR AR WEZERASHAELKE R H
Y

L5 LR, PSS S g A IR BR A N
B — 2N B T ASIA 3% C,D 2 &2 1
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