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Abstract

BACKGROUND: There are rare reports about umbilical cord derived mesenchymal stem cells (UCMSCs) transplantation in the
treatment of brain injury.

OBJECTIVE: To investigate the effects and mechanism of UCMSCs transplantation on the repair of rat brain fluid percussion
injury.

METHODS: UCMSCs were separated from new-born umbilical cord and cultured in vitro, labeled with BrdU, and transplanted into
rat brain 24 hours after fluid percussion injury. There were four groups: UCMSCs transplantation group, in situ UCMSCs
transplantation; control group, injected with the same volume of DMEN/F12 medium; model group, without treatment; sham-injury
group, no fluid percussion injury was made.

RESULTS AND CONCLUSION: Significant recovery of behavior was found in UCMSCs-treated rats at 1 3 weeks after
transplantation. Immunohistochemical analysis showed that a small number of transplanted cells expressed neuron-specific
enolase and glial fibrillary acidic protein. Compared with the control group, the expression of vascular endothelial growth factors
increased in the injured region and the number of apoptotic cells decreased in the UCMSCs transplantation group. These findings
show that UCMSCs transplantation can promote the early function recovery following brain fluid percussion injury through
stimulating the secretion of vascular endothelial growth factors, increasing the number of microvessels in the injured region, and
inhibiting cell apoptosis.

Yuan 'Y, Yang SY, Zhang JN. Human umbilical cord derived mesenchymal stem cell transplantation for rat traumatic brain
injury .Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(45): 8424-8428.
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IR A ES:
MRS kiR
JiZ 5V . Fitc-Bandeiraea sigma 2\ 7]
simplicifolia lectin-1
RILAME e 7R LR Chemicon

(neuron specific enolase, NSE)# 7z
BEbiik. RPN RBRMEEA
(glia fibrillary acidic protein, GFAP)
R R

S BrdU BiakEdiik; SP &

JEA A0 B LA TR

MODELO1-B 2 s riit o 4 5 {3

e A AR TR F
#[F Roche 2 #H]
Z[E NEW SUN 24 &

SEARSE X ¥ Stoelting 24 7
KW HE:

UCMSCHIES: UCMSCHIREFE AL SAES %
SCRRAGFERS b, g5 A AT TR, B T RERNR RS
EUSO e R BURHA, TEAMTEFREA
DMEM/F12¥5 7555, 4 CARAT, 1% & WHUH A,
PBS 7L/, 12 Bk S sk o BRIBR A7 M K i 47 BY
A1 mmx1 mm x1 mmoK/NHZA B, AR 2
1 g/LERIRBEIV vy, 37 “C oL diibEi 4430 min, BRI g/L
[ERE37 C ARSI W AL 30min. 41 ufid g, & 41404
A IE B0, PBSYEiE . 204140 Lk 1.0x10%em?ff
R P Fh T 4 DMEM/F12 85 77 55 (5 1A B 43 $010%
FBS, 25 mmol/L4 &%, 100 U/mL#E % 2%, 100 mg/L
WA R MT-259 R B 7t . = VO RJ5, B 7R3,
FRIRNGBEA . LLFRES dBii 17k, M Muih &1L 1.

UCMSCY%E: HUEE3CLUCMSCs L it 2 il 1A% 1)
41 Jf 2% 1P )R br £ CD13, CD29, CD105, CD44,
CD106, CD14, CD34, CD11a, CD31, CD45[{#£ik.
54, 5AMUCMSC, THBAEAT48 hiERFRIEN A
LR FE 43200 pmol/LI¥IBrdU. B HIRT, WEENiE,
o R R 2R 1x10™ LR

B AR RIE G AE B A EE I AFE Wistar K §R40
H, g5 G bENLEIAE > h44L, 40105 DUCMSC
. PG E R BAEUCMSC. @R HB4L: 5 )5 IR AT
VESE A S T 40 Mo il 2 EDMEN/F 1285 95 5. @B ai4ifh
H: AATE, A TEEEE. ORBGA: DT
Sk R B piE s ABASSEHEAURE 0T . A0 13 (A
TATHRBEOEE ). S A S K BN 5 )5 AR A
B, AR 5010%K 4 7 1%0.35 g/kg 2 i i 5
IR, Sk Bz IE R U) O1, BR TRk g% 5 N T4 2 IR
e T8 T LT E L, T—ERS mmiEEs
&, PREFERESEEE . o BT B TR
Ah, B AT o B B o I A AT o 1, B
202.65 kPalf{E ik Sy, WA B IS s e 454 o
[TENERIE <27/ V(1N =D

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

MBAFEIE: 15)524 h, PRSI [ 2 T ke
WAL b B R T BT R R A . A
LA T BT B T, AAAR AR s BTXIE3 mm, A2
32 mm, 3 mm. B JE R IR AR -k
W, IR 25 mmx5 mmiE K PR AL X B8,
RIEZ3 mm. ZAAE AL ED H PR BE B (1 o ke
EFREBAI ALK 5 IE 5 H R AT S A o T 5 28 A
1 pL/min s A AL 2 A 72 A 10 pl(1x10%)UCMSC
B, ATER10 minfS SRk HERTER Sk . B
FLIEZE o XA R AN & T4 i S5 Ry 77
o

WAThEATM: KSRGS, mE—fE TR
S AR B o AU BUA AT 16524, 48 h, 1, 2,
3, 4R BEAT MAIE B DR E Y . S [ Faden®E AT
FH B B S5 M S €14 Th e AT bl R4
AWFFATIIN R, HE PR~ © 30°RHK
TREFLERE S B RRUE OIS0 IRHER b, Mgl
REFRLERIRE ), BREE. AAPMAAKTE3AN 1.
@& R AT thae )y B KRR, ST
tHEE T . @XTHUM R RE Sy BT BRI RS
@Y TIE 25 | RE ) B R BRI TR AEZE 7 |, il
SRR B R T B . ©FTER T ATERTT
] SRR E . IEH MY, 2247

4B LR R RLIRANNNED: MU TR e 408, S A B T
AT 01 0% 7K G U I I S R, 40 g/LZ 3R R
P22 Je D S EVE [ 2 o TN L SBR[ [ E W E
G R, EAT AR, AR
PRI, FES um. FERE105K U1 B k4T BrdU 4 1
ARG, 45 FifEBrdU BHYESIM ), BUHAHAR
VIR 2 347NSE. GFAP. If& A Bz 4= K Rl T (vascular
endothelial growth factor, VEGF)f R L22 4 (0 .

GREAALFLENRNENEERKETFRE: BAE
D, WS 2K, AR 2B %H 0, T v it A
10 min, P PURMER, LEIMIE EERFE 15 min,
—HU(RIIANSE R EPLIR, RPIAGFAP R EEHL
i, Pt ABrdURI bt K BWVEGF [ fiik)4 Cid
B, PBSYE, MM RbRiCH B TIEW37 CIHE
15 min, F5EREPRICHERGEN (3% T/ER37 CHEA
15 min, DABE{AEC {10 min. {EBrdUZ: N, —
B E ATV A & 451 mol/L HCI 65 “C4LFH30 min.

BREDAT AR MERNALE TR ERER IR SR
AR AEED R, ATTUNELE IR AL bR iC A T 40 e, #6300
W VIR PR RME SR . & ARK
(20 mg/L)15 miniF #b 40 M 1% &5 A oy, AR B
3%H,0,— 7 4110 min, 0.1%Triton-X 100 4 °C
2 min. JITUNELJE&V50 uL/fy, EiAN37 ClE
1h, 5 uL Convert-POD 37 ‘Ci¥&1h, DABE{.
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PP A R . @BAEANNEH. ©OVEGFYE K JE AT
Qg

FITF O HASEH N TISPSS 13.04¢ i ¥ it
AT N, AT 2 N ETT 2000, S 41RATLSD/ Kl
PIREABIE K50, LIP < 0.054 % R B MR o

2 #iR

21 ZRBRFHHIF oM SREARR40 1, /3 h441,
A KRIIEIET, Y¥ABGRRIZIPET, MAPET KR
SRR RIS, B AE RS KR A 10 .

2.2 UCMSCH & . AR Y 38 e R A1 e Rh
JEH2RENE WA DB IESS TR, BHED 6.
JE e A IR AU T BEETR S (LI R AT AR AN .
SOIGTERE TR, B2 A AIARIB0 %S, 2.5 g/Lik
B AL, ARG 1S B AL i BT e R e, LUS 43
KRN FAG A T 54k, HETfRE .
FDBERINETRAN T, 204800 E. g0 TS AR
AR 2 B AN A AR B i A R PR MSC 2 5 B 3R 1A
CD13. CD29. CD105. CD44, 55%ixCD106, A%
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S8 R 5T IR 78 T 4N B ARALL, K BIUCMSCs 558
[ 78 0T 40 i — A S T 1A 78 o T 40 e

2.3 BEFEBERGEREFILRER  HWERE
ks A R R KB S S A A R, K oy g
KR M T2 d R 2L SE, BURALER DI 4T 95K
FE-frergetn, WEIRIELCE. fikh2d, KRS
DA% R AR TR T o A A IR, T S 3 PN B 8
I, A BTk RO s I, T S R[] 0 A i 2
TR SRACKE P 2L Y (0 D0 o 20 0 e Pl B A, At
AN PR 2885, FT AL ORI R R
TER,  TRARE AT et (3 i m] LK B AP 28 TG ERE
S8 5 440 M 8 7 R 2 SRV A 48 A T B o

24 MHRGEFHNLER KERETHPEEDN
(202.65 kPa)R i it 5, 4 32 B H IR
WA, PURCHE, 51, BRW. HIZ A T
BN, EAEPERIRE Y, A AETS, ETIR
2)20%, WRIFENLSS, KZ RS, 4 FIs s
8, NREESATE. AT KROTE RN S, R
BCEER R A0, #iijE24 haH 524 h, 5
AL, BEAS Y I SR K (P < 0.05),
A& A2 fVPor 22 57 0 B8 & (P > 0.05), i
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B0, UE AR b o iR AR AR E W] FE . B 1~3
Ji, UCMSCH#AH A2 3) D Dy vF 43 525 iy T % R
A, paififigl(P <0.05), #ithfE4R, HAMEIEs)
T REVP ¥ R IR, 4tz S EEEHER X
(F=1.3, P>0.05). W#1.

KA KB EIHE DR 45 R

Table 1 Motor function scores of all rats after injury (xxs)
Group 1d 2d 1 wk
UCMSC transplantation 7.1+0.9%° 7.1:0.9%°  16.4+1.2%°
Control 7.3¢1.2% 7.3¢1.2° 10.7£1.2%
Model 7.3£0.9° 7.320.9° 10.8+1.2°
Sham-injury 22 22 22
Group 2 wk 3 wk 4 wk
UCMSC transplantation 19.30+0.67*°  20.5%1.0° 21.9+0.3
Control 15.70+1.25° 18.720.7% 21.7+0.5
Model 15.20+1.6° 18.9+0.7% 21.8+0.4
Shame-injury 22 22 22

4P < 0.05, vs. sham-injury group; ®p < 0.05, vs. control group and model
group; UCMSC: umbilical cord derived mesenchymal stem cells

25 #HAimioit)a AL AL R ER,

UNMSCRAE 54, 2 flTE s 45405 B2, g X 3
Al WK EBrdUBH 40, W, [FUPFARIR X, =5
FEE T DX ] L ERZE 23 A OB rd U SH 40 i, (E () i £ 28
RILBAPES o AAHSB VIR AT S bt N B se B BTk e 41
Sk A A6 7Y 7 BrdU BH 2 40 e 1) B — 307 35 2 40 e
7y HFEIENSE. GFAP, K2,

Figure 1 A bound of BrdU positive cells coul be seen in the
injected side at 4 wk after transplantation
(Immunohistochemistry staining, x100)

1 it (A 7R AN MRS S 4 JRVEST AL R JL R & BrdU
FHPEAN (e 2H 2L 2 e (5, x100)

g " s S £ 4
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T < " P B oA .o
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. b - »
» - - & J i -3
pr * [ S ‘ o
18- et P
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a: Glial fibrillary acidic protein b: Neuron-specific enolase

Figure 2 Glial fibrillary acidic protein and neuron-specific
enolase were expressed by BrdU positive cells
(Immunohistochemistry staining, x400)

2 BrdU BHYEN M2 5A I TR 4T 4 Bk 2R AN 48 oo e e ok
TREALE (SR R, x400)
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26 VEGFR&RBmATLELER VEGFHREHM
246 A 7R UCMS CR A 21 61157 [X VEGF 3 18 5 6t R
HE R L . ZLTUNELIE ORI T-40 i, BH 40
SRR S Y AT B AN E N8 v s S SN e I )
., ARZESIERE T EHEREEATEN . e
17215 UCMSCH HE 20 451477 K2 o X 359 K 0 T 40
D3, SPFEAIE K5, UCMSCHRRE AR T 40
B b+ s ai B 4(P < 0.05). L2,

a: Control group b: UCMSCs transplantation group

Figure 3 Morphology of apoptosis cells in brain tissue in
umbilical cord derived mesenchymal stem cells
(UCMSCs) transplantation group and control group at
4 wk after transplantation (TUNEL staining, x100)

B3 FEAE o 4 JA I 15 7 o T 20 A A 20 R ot e 2 1o £ 20
T4 (TUNEL €5, x100)

® 2 MEWEEKE T RIE R TR R
Table 2 Expression of vascular endothelial growth factor
(VEGF) and in situ apoptosis staining results in
different group
(xs, n=10, positive cells/ High power field)

Group VEGF expression In situ apoptosis staining
UCMSC transplantation 37.616.8 14.2+4.5
Control 12.7£5.3% 71.7+£13.1°

P < 0.05, vs. UCMSC transplantation group; UCMSC: umbilical cord
derived mesenchymal stem cells
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