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Comparative study on transplantation of human umbilical cord-derived mesenchymal stem cells vs. injection of ganglio-
sides for cerebral palsy in rats Wang Limin, Guo Jiali, Yang Zijin, et al. Department of Pediatrics, the First
Peoples Hospital of Jia Musis Jia Musi University, Jia Musi 154003, China

[ Abstract] Objective: To establish the isolation and steady cultivation system of mesenchymal stem cells (MSCs) derived
from human umbilical cord blood and observe the neurological functional recovery after transplanting MSCs, and detect the
survival time, migration and neural differentiation of MSCs; to compare the neurological functional recovery between MSCs
transplantation vs. injection of gangliosides (GM1). Methods: The mononuclear cells isolated from 100 ml. of cord blood of
full-term babies were cultured in vitro and labeled with 5-bromodeoxyuridine (Brdu) for 72 h; pregnant rats of 17 days
were injected with LPS 0. 4 mg/(kg. day) intraperitoneally. After 12 h, the rats were placed in the oxygen-free environ-
ment for 2—2. 5 h. Four h later, the rats were given LLPS once again. Eighty 4-week-old new born cerebral palsy (CP) rats
were chosen by behavioral evaluation. The rats were randomly divided into 4 groups: CP group (model of CP), false trans-
plantation group (transplantation of PBS after CP) , MSCs transplantation group ( transplantation of MSCs after CP) ., GM1
group (injection of GM1 after CP). At first. 2nd, and 4th week after transplantation, immumofluorescence method was
used to check the survival, migration and differentiation of MSCs labeled with Brdu after transplantation of MSCs. Neuro-
logical functional recovery was observed according to the evaluation of behaviors at the forth week, and the expression of
glial fibriliary acidic protein (GFAP) and neuron-specific enolase (NSE) in BrdU-labeled MSCs was detected by immu-
mofluorescence method. Results: In MSCs transplantation group, the length of holding time was longer, while the errors of
feet were less than in GW1 group (P<Z0.05). The transplanted MSCs could survive in the brain and migrate to the sur-
rounding brain tissue. About (0. 4540, 68) MSCs expressed GFAP and (0. 15+0. 68) MSCs expressed NSE. Conclusion:
For the transplantation of MSCs in rats, the neurological functional recovery was better than the injection of GM1 (P <<

0.05). The transplanted MSCs could survive in the brain,
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to astrocytes or neurons.
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BE O8] 32 55 T 40 B Chuman umbilical cord mes-
enchymal stem cells, UCBMSCs) B &k EF£ & ML
] % Ak fig ) 45 e Ve ELA AT U0 Y e PR AE 5 R0 I i
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0 OrillCell ™ 4H g 15 57 W » 575 B8 480 % g FR 1F° (5-bro-
modeoxyuridine, Brdu) (Sigma); 5 i & R % t &
(fluorescein isothiocyanate, FITC) #ric X B $T Brdu
Pk CABCAM) . PE 5 ic 2 5t £F 4 1R 1 3 A (glial
fibriliary acidic protein, GFAP)$Hi{& (Millipore) . it
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PR (Abcam) , PE $Ric ¥ $T % 1gG-Cy3 (Millipore) ,
GM1 (5% & il 25 A BR 2 |, i ot F it 1 CeBio-
science) , @ FEEALLS  VEIE 1C 7 5 W) I 57 A4 5 157 4%
Olympus 8l & # 2= & % IX-71, EUROSTAR 1II
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JERTA ML FRAE N . 1 S B R B SR I R G RE
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HEATARIC . A% HE A I A B VS ) AR 1. 0 X
10°/10p] SR M. ORIl MSCs 19 %7€ B4R 4
1R MSCs. iR BE R 1> 10° /ml (Y B0 20 1 8 30 L 754
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XHIRAE I FITC ARig iR bt IR 1eG & PE FRic 9%t
R IgG 45 10pl,4°C W EF 30min J5 iR 2 40 J 4L 5 #7
MR, OCP @A 324 17d 42 UK B i 5t s
Z B (Lipopolysaccharides, LPS)0. 4mg/ (kg * d) , %
S it 2d. R OA RS W, A S 4 B A E AT IR R
S B 18] e HE IR I AT R 2 PR S ARG A O
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B A
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BB EF dERE A . W 1,
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2.4 ATAHFEN B4 ARG SRR R A
i F-AR L8 CP AR F5 0 [H] B 848 K (P<<0. 05) s R #
5 CP 4l 8 2 RS # 8 L ; MSCs B 4l
A K F GM1 FE 5 (P<<0. 05), GM1 54 X
KF CP A (P<<0.05), B IRKE L CP 43 &
FAR AR KB £ (P<0.05) ;M4 5 CP
AR KB L 38 25 R B Ge b 24 38 s MSCs 6 Hl 5 15
YL T GMI 1 5 4H ( P<<0. 05) . GM1 1 5 2H 71
F CPH(P<0.05), W1,

2.5 HE #&m2&d  AKJF 3 M. BURK A 250 B
AT 5 M AN [R) A B A i, 200 6 e i L 5 0 b 22
20 L AR VR IR BT TR BBl A A0 IR U A e BR AR A 2 R
L AT AT R, WL 3.

2.6 MSCs # X KA % il MSCs
BT 1.2.3 Ja, KB 41 210] B 3307 W Brdu FH 240
JfL A o LA ZE N i & i L TR R B R AR R
£ B Brdu BHPE RS A 40 B BB 2 T, R
RIS 5 1 JE L Brdu FHAE 20 B DL 569358 057 B 22 ] 0] i ==
R ECEAEIEHE 2 8.3 A ZE M AN = Brdu B 40 i
D 2 1] A B B K BT A (T R
R 2 8 4.5, 55 4 JEURI ] S 5 Sl ok A6 I B A 4
1) GFAP bRk & NSE #rak, 45 R 7« (0. 4540. 68)
A~ MSCs % ik GFAP, (0. 15 £0. 36) & MSCs % ik
NSE. 4 6.

Tl SUEGTE LIRS R it
2151 n PR RET 1A (o) JERIRIRER (BO
BT 18 43,2412, 9 0.370. 4*
CP# 20 23.547.0 2.741.1
B A 2 20 26.7+7.6 3.040.9
MSCs B Hi 41 14 30. 245, 4 1.240. 8"
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it 1.90+1.02 3.5042. 46 2.80+1. 34
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B3 FAR3MEHE @ B4 MSCs BHESE 1.4
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SRS FME S, H AT CP BRI G R sk A 3 Fh . Bk
I 4 R R T 8 CP AL B R e (R 2 T 80 CP A
R IRLT 2 T 3 CP BEAY, 55 — Fh 5 6 4 7 B, 5
U1, JE PR AR A AR XS 52 2, I A XL, F 22
TR AR . ARSCER Lk 2d IR I TS LPS. 41 B
WA R T B 2 BB I R AT G CP bR i 32
%, 5 wEAS ] BE S T S R A k.

ARG AE MSCs B A J5 265 4 J] L 38 3 il 41 2 9
P AT GFAP Je NSE > X8 4 40 i 78 K
BRI ZH 2PN 1 4301 O 5 S 3 45 SR 4R MSCs B84 5
AT LISy E R GFAP F1 NSE ., 1 40 i 73 4k # 28 J0RE 40 i
Fb AR 25 585 K6 I B AL A TR O L S B 3 ) A )
) T LAk — 2B 1 S5 B 5% 5 H A fER SN — i R
FAF R ¥ MSCs 17534346 o A N 2H 2340 i J5 7 3% 4
AR N B A ARG H 205 S 0 1L i MSCs /Y 41 i
R AR A R A R R S MR R RE 7 X L [A]
W Z i — L.

ARSI R 5T MSCs %4 5 GML #4197 CP
J7 R X L MSCs B AR X F CP B & TR 1k 2 B
A R UFr 0 g 7R R R HAE FILHI 9 A 58 4 B L ]
H ik kvl BEHL ] 42 55 . O MSCs 7 Jay 35 13 4 58 1
BN, 1 22 P 2 U A A IR R R Z A i A et X
Al fE N B A G Brdu BH M 40 i % % #0059 R R 2
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— o D] I ] 9 2 L 200 L) 0 T R A 00 R B R K
PTG AERS A AR P, S PR F 40 R 7 38 1) S,
JE— ST ME R AR S 2 K MSCs — Ik PERS 4E CP
B2 000 g 2, R A A 0T L 22 TR I R R A O U
RO B A2 REE— 05 s ORI RE S T4l il o A 4
WA T 2 7= A A PP Al i D A 6, B 98I 5, MSCs
fie 3 1L-6 \1L-11, TPO,SCF ., FLT-3 } LIF % £ fh
0 R U xS A PR 2 45 i 4L SR BT YA
I 2 B T A B g ol i e AR 0T i AT B OE J& MSCs
% CP R 2 Th BB & /9 1E FH AL, A 1 E ATk —
5 5 3G i oA 1l Ao 2 % 200 I A B2 9 5 4 e
BTV 5 5 A4t A RT3 ok i R P B R R R B LA T
2 356 ORIV IS - R BEE R 43 b 08 3R TR T 4, DG 4
R0 IE B B A7 T i S s, GM1 3% CP
KWL D) Re ik & AR AL AT e 8 o . O
Ik NO & B Lk /b i B NO B A i @ 3 35 #f 4=
KT 51484, I & #E R R 48T
B QGW 538 sk 1 - 5 i A 31 48 405 0 ol 2 40
JHL S, AT e A 200 M S %) 45 4 L A R AN - Ca® —
Mg" —ATP fiff J¢ Na' —K — ATP fil§ ity 4 ¥ 3%
T R ) 4 A 40 A P A B B A L B LR AR Y Ca®
R B IR B U A% A 2 A R K i s DGW X pp R 8L A
o BE YRR R R R T, BB A AR HE MR £ T I R KR
GW1 A] LIH sk i 4 . $2 4L 78 /2 19 B it RE 57, DU i
2P A 2 A0 L R 48 R B AT A S 3 o i)
MSCs B A4 K GM1 TS5 A 1) CP K B k4747 K 2
TEA . 245 5 7R MSCs B A b GM1 7 5 K R +F
R ) B L R R B /D, B O G M R CP R R
2] RE R MK S, HL 0 0 80R an o] 5 B HE— 25 O

MSCs BA & 5 % k. A 5 8 HLA KR H &%
PRI 0 MSCs 40 i ] 5z - 5 U M =i 5 ) % A
IBIT L BE I MSCs BE A Ry #2483 Ge i 40 5 & 75 kB
R EEAL T R AR YT T S AR M S T M RGN
MG YT . FFRE T #0128 R GEIR YT BB AT B B
I PR S8 FH A B0 5%, 5 0 TR) B, b T IR AR 22 0 A, ik
JBF 1 MSCs B A IR YT CP, M F it 552 56 1) I AR 07 FH 52 3%
MR E DB RELRE,
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