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Protective Effects of Intraventricular Transplanted Human Umbilical Cord-derived Mesenchymal Stem Cells on Hypoxic
Ischemic Brain Damages in Rats FAN Xue'?, BAI Xiao-Hong'?, CHEN Juan'?®*, WAN Qian®, CHEN
Qiang®, MU De-Zhi"*. 1. Department of Neonatology, West China Second University Hospital, Sichuan
University » Chengdu 610041, China; 2. Key Laboratory of Birth Defects and Related Diseases of Women and
Children (Sichuan University), Ministry of Education, Chengdu 610041, China; 3. Sichuan Cord Blood Bank/
Sichuan Neo-Life Stem Cell Biotech Inc. , Chengdu 610036, China
/\ Corresponding author, E-mail: chenjuan2000@163. com

[Abstract] Objective To determine the therapeutic effect and protective mechanism of human umbilical cord-
derived mesenchymal stem cells (hUC-MSCs) on newborn rats with hypoxia ischemic brain damage (HIBD).
Methods Umbilical cord (3-4 cm) was collected from a healthy male infant for preparation of hUC-MSCs using
explants technique. The hUC-MSCs were cultured and labeled with BrdU. The differentiation function of MSCs was
identified. Healthy SPF grade neonatal SD rats were randomly divided into sham (2=30), HIBD (n=36) and hUC-
MSCs treated HIBD (n=132) groups. BrdU-labeled hUC-MSCs were injected into the right ventricle of the rats in
the hUC-MSCs treatment group 24 h after successful induction of HIBD. The growth and development of the rats
were recorded. The neurological behavior of the rats were evaluated with Longa score method 3 weeks after hUC-
MSCs transplantation. The survival, migration, differentiation and pro-differentiation of the transplanted hUC-
MSCs were measured using immunological fluorescence method. Results Rats in the hUC-MSCs treatment group
had significant higher weight gain and lower Longa scores (at the second and the third week post transplantation)
than those in the HIBD group (P <C0. 05). BrdU positive cells were found in brain tissues 3 weeks after
transplantation, and they were mainly distributed in the damaged hippocampus and cerebral cortex. Three weeks
after transplantation, the total signal strength of glial fibrillary acidic protein (GFAP) or neuron-specific enclase
(NSE ) gradually increased. Conclusion Transplanted hUC-MSCs can migrate brain damages through
differentiating into neuron-like cells and promoting endogenous neurological differentiations.

[Key words] Human umbilical cord-derived mesenchymal stem cells (hUC-MSCs) Hypoxia ischemic brain

damage (HIBD) Cellular transplantation therapy Brain protection effect
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B 1 3l &AH) hUC-MSCs B LB BE M E . X400
Fig 1 Differentiation potentials of hUC-MSCs. X 400

A': Adipogenic differentiation; B: Chondrogenic differentiation;

C: Osteogenic differentiation

2 BrdU #ri2 hUC-MSCs IR HLEE . X400
Fig 2 The immunological fluorescence characterization of the BrdU-
labeled hUC-MSCs. X400
A': BrdU-labeled hUC-MSCs (red); B: Negative control

B3 HWIRWUBREKRMNERMAEERFELE
Fig 3 Pathological changes of the brains of rats with HIBD

A Sham operation control; B: The right part of brain with
edema (24 h after HI); C. The right part of brain with infarction
(72 h after HD
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Fig 4 Pathological changes of brain tissues of the rats with HIBD HE
staining ( A . the shrinkage brain cell). X400
A: Sham operation control; B: 24 h after HI; C; 72 h after HI
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Table 1 Body mass of rats in different groups after the Table 2 Longa scores of rats in different groups after the
transplantation transplantation
Body mass/g Longa score

Group Group

15t week 2" week 3 week 1%t week 27 week 3 week
Sham 36.941. 34 57.6+1.59 88.7+1.66 Sham o* 0* o*
MSCs 35,241,224 55.141.63% 86,442, 41% MSCs 3.1740. 754 2.6740.52%4 1,83+0.75%4
HIBD 32.84+1.224 53.941.924 82.042.734 HIBD 3.50%+0.55 3.3340.524 2.8340. 414

% P <C0.05, vs. HIBD group; /A P <C0. 05, vs. sham

operation group

THME 2.3 ., MSCs 4 Longa ¥4 # HIBD 4
PEArREAR . P2 2Z 1R) 22 3 A G i 3 L (P<C0. 05)
(£ 2),
2.5 #B#JE hUC-MSCs Hi75iE . 2% .21k

JLE 5~ 7, hUC-MSCs A5 1.2.3 8,4
o PE B HCR I, B AR 0 ¥ 0T W, BrdU FH 4 40 g, 3222
3 A T 45405 000 K i g o DX A DL A0 i

% P <C0. 05, vs. HIBD group; /A P <C0. 05, vs. sham

operation group
H 40 BrdU {5 5 Bl B 8] 4 £8 & #7980 55 5 % 4> hUC-
MSCs i 3¢ P 30 BrdU 1 GFAP 5% NSE 4% {5, 1
X B S U8 B 3B 43 B 41 19 hUC-MSCs 7] #E47 #h 25 BE
sk

ERAMG 4 3 A P, HIBD 41 &% MSCs 41k &
2B 6] B2 2P GFAP 2 NSE 15 5 58 5 ¥ %
W 14 5 (11 8) , MSCs 4l 5 Tt T R 41 f1 HIBD 4

B 5 BiEEMSCs AXRMAANBBRAENIRIZEE. X400

Fig 5 The double staining immunological fluorescence testis of brain tissues in MSCs group after transplantation. X400

A,C: BrdU (red) and GFAP (green); B,D: BrdU (red) and NSE (green). A,B: 1% week; C,D: 3™ week

E6 SAXRBHERMALR GFAP KL, X400

Fig 6 The expression of GFAP in brain tissues of rats after transplantation. X400

after transplantation. X400

7 BEXRBEGEMALR NSE HRE, X400

Fig 7 The expression of NSE in brain tissues of rats

6A, 7A: Sham operation group; 6B, 7B: Transplantation group; 6C, 7C: HIBD group. a: 1° week; b: 2" week; c: 3™ week
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Fig 8 Expressions of GFAP and NSE in brain tissues of rats after transplantation

Y P<C0.05, vs. HIBD group; # P<C0.05, vs. 1-week; % :P<C0.05, vs. 2-week in the same group
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