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Abstract

OBIJECTIVE: Mesenchymal stem cells transplantation is a promising treatment for spinal cord injury. Most of studies focused on small animal models. In large
animal experiments, there are still controversies in selection of stem cells and therapeutic effect. This article analyzed the effects of mesenchymal stem cells on
related indicators of spinal cord injury in large animal models and evaluated their effects on spinal cord injury repair.

METHODS: PubMed, Cochrane, OVID, Web of Science and CNKI databases were retrieved before December 2019. A series of studies on the treatment of spinal
cord injury in large animal models by mesenchymal stem cells were collected. According to the inclusion criteria, two researchers independently completed
literature screening, data extraction and methodological quality evaluation, and meta-analysis was conducted with Statal6.0.

RESULTS: A total of 10 articles were included. The results of meta-analysis showed that: (1) Mesenchymal stem cells could significantly improve motor function
after spinal cord injury [1’=97.73%, MD=3.94, 95%CI (2.15, 5.72), P < 0.01]. Based on cell source, observation time, intervention phase, transplantation mode
and graft type subgroup analysis showed that motor scores of bone marrow mesenchymal stem cells group, non-bone marrow mesenchymal stem cells group,
short-term observation (< 2 months) group, long-term observation (= 2 months) group, acute stage group, non-acute stage group, cells group and allograft
group were significantly higher than those of control group (P < 0.01). There was no significant difference in motor score between scaffold group and control
group (P > 0.05). (2) The injury size in mesenchymal stem cells treatment group was significantly smaller than that in the control group [/’=98.05%, MD=-1.00,
95%Cl (—1.95, -0.04), P=0.04]. (3) There was no significant difference in the relative expression of glial fibrillary acidic protein between the mesenchymal stem
cells treatment group and the control group [/’=99.48%, MD=80.61, 95%C! (—27.48, 188.70), P=0.14].
CONCLUSION: Mesenchymal stem cells transplantation has a significant improvement on the motor function and injury repair of spinal cord injury, and the
security is high. Due to the limitation of the quality of the included literatures, the above conclusions need to be validated by high-quality and large-sample

randomized controlled trials.

Key words: stem cells; mesenchymal stem cells; spinal cord injury; large animals; experiment; motor function; protein; meta-analysis

Funding: the High-Level Talent Funding Project in Hebei Province, No. B2019005009 (to KDS); the Youth Program of National Natural Science Foundation of
China, No. 81801278 (to MJ); the General Program of Natural Science Foundation of Hebei Province, No. H2019206637 (to MJ)

How to cite this article: KONG DS, HE JJ, FENG BF, GUO RY, AMPONSAH AE, LU F, ZHANG SH, ZHANG XL, MA J, CUI HX. Efficacy of mesenchymal stem cells in the
spinal cord injury of large animal models: a meta-analysis. Zhongguo Zuzhi Gongcheng Yanjiu. 2021,25(00):0000-0000.

0 5|= Introduction

FRET A TR B T 40 5 B L
PR SECERENIT, FEIE PIA R
BB Btz R ALK T R K
BRI A T OO, 4R R LA
R BT RAR FL DT AR PO B e 2T TR
S M BUBE FUARGE, 2016 4 A ERAE
18 451 1 A5 3% % 5% 27 000 000 51, [H Py
B e BRI T E 4 339 654 fi], L
BT A SATE RSB b ik P B Al
B REDUS B AR TE EEE FARE
J7 Sl EAEFARBIT . MEMEE
TR EAYIETT, HRSCENE. I
2y QOART SR 22 0 SR 1 T AR AN BE )
RefE i, V1A BEIn 1T I
R HRAR . LAk, DA ARER
M E AR R I EE T REE
KAEH, BAMEIH, 51K G
HEE TN Z 8, o8 X
BIRKRATEE . PECH 3 MERSER
F1 4 A e B I AR Aoy A BT 40 B A T
BREBLIH , HTA MR35 8 7
Pt w51 V. IR P e e e
I T E R SRR AT 5, F

R R b N S I AR E
THTHIREL

[ 78 57 1 40 52 H Al E AT A
BB 28T 41, Ak / AR %
PEHER R BARAR, I HLf 2 B R
A W EOR M. R T RA
LR DR V2 A B R
waE AT RURSRIT R B G X O 5
TGS, WL
TR AR A/ BE R R4 L
(KI5 R SEARIOE 5 5 s, A e
T PURHT-ABLRAEH . 2 B FEIESKE
[ 78 53 T~ 4 R A e AN i 22 41
AR, SCRFRITER TR RAA
J7 A ZERAT R A1 1473 1 o o A 457
[ry7s 73 =

H AT, 18] 78 5 20 B 97 3 10 I R
HITRIT 308 % A /N R SR 3 (KB
NG PR A, A A2 B AL A 5
IR NG DL 2RI, NN
FRZEFER, NSS4 A BEHE T
FAUSSRITIPNE ST/ biR2E S ITIROL 178
WIS R PR .
gt BHITA G1K FDOu#e AR N R K Ka)

2 | PEARTIZHR | 825% | 18 | 2021F18

YR F AR R ) (dndE . AR ),
K AR PR ATEERL, 7K 8 w2k
INE IR G5 R NI RIS, BARE
SRAG T R I S0 B S RE, WERTE
BRWETT A%, BRI 2
Wi AR Z TRE DA R AR EE R
SHFRRALE T 6 . B, %
W FLIRE 1 N KBS R I 1) 72 i
T4 IR T A BB 5 I AH STk, IR
BEHEA AT B SR A &5 AT A
Meta 7347 .

1 &RF1753% Data and methods

11 k% IHEHLK R PubMed,

Cochrane. OVID. Web of Science 1 &1
FEL 190, ks 2% I R A e 26 b %2 2019 4
12 5, #WRKXTE R FAEIT K
SR ) RPN . R T ]
H5E MR HE 7 AR, PubMed B
K SR W% ((myelopathy, traumatic) OR
(injuries, spinal cord) OR (post-traumatic
myelopathy) OR (spinal cord contusion)
OR (spinal cord laceration) OR (spinal cord

transection) OR (spinal cord trauma) OR



(contusion, spinal cord) OR (contusions,
spinal cord) OR (cord contusion, spinal)
OR (cord contusions, spinal) OR (cord in-
juries, spinal) OR (cord injury, spinal) OR
(cord laceration, spinal) OR (cord lacera-
tions, spinal) OR (cord transection, spinal)
OR (cord transections, spinal) OR (cord
trauma, spinal) OR (cord traumas, spinal)
OR (injury, spinal cord) OR (laceration,
spinal cord) OR (lacerations, spinal cord)
OR (myelopathies, post-traumatic) OR
(myelopathies, traumatic) OR (myelopa-
thy, post-traumatic) OR (post traumatic
myelopathy) OR (post-traumatic myelopa-
thies) OR (spinal cord contusions) OR (spi-
nal cord injury) OR (spinal cord laceration)
OR (spinal cord transections) OR (spinal
cord traumas) OR (transection, spinal cord)
OR (transections, spinal cord) OR (trauma,
spinal cord) OR (traumas, spinal cord) OR
(traumatic myelopathies) OR (traumatic
myelopathy)) and ((MSC) OR (mesenchy-
mal stem cell)) and ((swine) OR (monkey)
OR (canine) OR (dog) OR (primate) or
(Pigs kI AL T
R “" “H1” “R” B
1.2 ANEHERAT A

121 WA KR b AL T S g
(randomized controlled trials, RCTs) B3~
B AL [ 5256 (quasi-RCTs), K 3% T8 i
N SCERE L, R R E .
122 ZINBRAE  BEFX GONE BB
PRBHIERY, AR, . k.
W ¥ 55 T Tt S 56 2H R B 8] 78 ot
TR YT, 045 HE A 78 0T T4
i1 LTI i 11 R =9 L W e e )
&, P HRALRIUCE A IR AR B R K ER
PBS J&JT -

123 fEkpbrde OFFEP3Cm; @
HEREHCHR:; RN A I 4K
ks @R EXNBASEIEAS: ©
SRS UE T AR ©SEREhY)
NAERENY, /L KRR RS,
1.3 Lakm =300 B2 BT E AL
T IR NANHEBRBRE 7 128 SR, FFXT 9
AT GERL AT SRR B, A5
ANFEFRI G H - S —1EE . KR

B ZIFZE. FIiad. FH3
BIE. WEFRRAL PP, S5 R
SCHR BT RMEELTE RS B 2 AR AE X
X, WA BRI, A
3 A AE A E. PN ARG
PR TEAN R A SYRCLE 54 52 56 i £ )X
[ 14t T (SYRCLE’ s risk of bias tool for
animal studies) #EFF T 10 N 2% H #E4T3F
B, PR R . “/T R
e ” o AR AR A OB« i oy IR
AN E fi e RS

1.4 #Eietr AR © Olby iz
FIVESr: @A A @i Esir
e AT R PE B LR IA .

1.5 %t Fo#H FKJH Stata 16.0 Bt
AT PR IR I Meta 43 ¥T. RJ51830
VRO AR TR RN R A 4R P 2R
HIREERNESENE L E, KA
# (mean difference, MD) 8% #% #E 1k 15
¥ (standard mean difference, SMD) }
95%CI Frno K Q K IGAT 1* i ] W
FUIA) R B, 24 5 B /NS (P> 0.1,
I < 50%), KR E MR
BRI (P < 0.1, P = 50%) X ] B
USRS, P < 0.05 I 4110] 2 B Ay
R S R A £ T E A
Egger 3, P = 0.05 i, TR F Wl
[ I AT U A 23 AT

2 Z58 Results

2.1 ARER A IRIEK RN, Ik
AR 542 75, JBId NoteExpress
B HERR B A SR 44 5, T STk
WIS R H . BN, HRART
A EROCHR 488 G, AN L E 10
Fs RO PELE 1.

2.2 EE oA BT EWRM LA 104
wWrgt, 3t 108 Rzh), ¥ayrdle1 A,
XPHEZH 47 W o 8 ML SN E
R o 198 A 0 AN U B 53
N/NEURE RE S U, B K Eh
HREBER, 3 AN FTIE FRE i (R 7E
A, 1 AN ST s B A 1) R i T
gAML, Hor 6 M Fiis A A 7S i T
gNHL, AINHFIC I SELRARAE LR 1, R
% SYRCLE Zh 47 S 56 i fa XUz EAli T A
REVF .3 2.

BRI R (542):
PubMed(n=424). Hopt ke ysi~e
Cochrane(n=22). OVID(n=16). #ik (n=0)

Web of Science(n=69). &%l
K4 (n=11)
¢ A

NoteExpress 5[5 5 52 i 3R A5 AR 3Lk (n=498)

v

B A T 18 S5 SRATAR R SRR (n=80)

v

B34 3 (n=77)

el B4 SR R -
p (1) AERBISCRR (n=11);
2) RFEMNIFE (n=28);
(3) IR PRAR IS AN IE (n=28)

A4
BRENNIIHT (n=10)

1 | kTR RIEE

Figure 1 | Flow chart of the literature screening
2.3 Meta S #4 %

2.3.1 23 TNEEM Meta 3 b7 5 ANF
RS T A BE A S 18] 78 5 T 4 i
KBNS o RE I e o2 e B g
Fl Olby V¥ 7r R AT VEAN, Hop 1 AN
FOEL S H AR AR AN AR A AN SE G
AU, IR g B B Th 1 M LTS 6
NI, A it s A E h 84 HBh¥),

SZUG AH RN N BRZH 2% 42 . 55 gT 4
TR S R, e A B L SR AR
AL, g5 BRI 78 0 T 40 MR 9T 4R
B E P L T R R 4 [P=97.73%,

MD=3.94, 95%Cl (2.15, 5.72 ), P <
0.01], W.FE 2. HR4EAFEHMKIE. W
ST IA]. FEAERTAL. FEAE 7 R RS AR 2
R ASE R H AT 4. G5 5RBoR:

OFESH MR 5 7 T, 7 i ) 78 52 T4
B i R 78 0 T 40 M SR IR 4 s 30V
SYHEETXRAE, ZREEEMHE
= X, MD=4.23 i1 3.58, 95%CI 43 5l
1.53-6.93, 0.84-6.33; @7EMELIT &) )5
T, IS TEDILEE (< 2 A H ) A T
(=211 ) BRI E o 4 M6 9T 4L
BENDIREVE ¥ E TR R4 OTE RS
PR S AT R LI BT i T
st 18 41 [MD=3.09, 95%CI (0.59-5.59),

P<0.01], [FF, fEAETPEIARMHEA N
BAHAEE R, 12880 1F 5 B 10 R
[MD=4.55, 95%Cl (1.91-7.19), P < 0.01];
@ 5B H &% H1E ) VF o A B

Chinese Journal of Tissue Engineering Research | Vol 25 | No.1 | January 2021 | 3



EIEES

F1 | PHAREVE RS

Table 1 | General characteristics of the included studies
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Table 2 | Results of the assessment of bias risk in the included study
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Figure 2 | Meta-analysis results of motor

function
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Table 3 | Subgroup analysis of effect of mesenchymal stem cells on motor function recovery after

spinal cord injury
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Figure 3 | Meta-analysis results of injury size
after spinal cord injury
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Figure 4 | Meta-analysis results of glial
fibrillary acidic protein levels
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