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Inhibitory effects of co-culture of umbilical cord blood-derived mesenchymal stem cells and

human cardiomyocytes on cardiomyocyte apoptosis
Yang Shui-xiang®, Huang Jing-ling?

Abstract

BACKGROUND: Umbilical cord blood (UCB)-derived mesenchymal stem cells (MSCs) have multi-differentiation potentials, and
can repair myocardial tissue following homing or implantation into the heart. However, transplantation safety and whether the
transplantation can inhibit apoptosis of human cardiomyocytes under coculture of human cardiomyocytes deserve further
investigations.

OBJECTIVE: To study the safety and apoptosis inhibition of the UCB-derived MSCs with co-culture on human cardiomyocytes.
METHODS: Human UCB-derived MSCs were collected at the time of delivery, and treated with 5-azacytidine for 24 hours and
further introduced differentiation into cardiomyocytes. Cells at passages 3-5 and induced cells were obtained to detect the
telomerase activation, tumor-related gene RNA levels, chromosome karyotype G typing, cell surface antigen expression, tumor
formation in nude mice, and cell apoptosis under coculture.

RESULTS AND CONCLUSION: MSCs derived from UCB were differentiated into cardiomyocytes in vitro following induced by
5-azacytidine. Telomerase activity, p53, cyclin A, cdk2, B-actin, c-fos, h-TERT and c-myc expression was similar before and after
induction. No abnormal chromosomal karyotypes were observed. Immunophenotype did not significantly change. Cells were
negative for CD34, but positive for CD44 and CD90 (Thy-1). There was no tumor formation in nude mice. UCB-derived MSCs
significantly inhibited apoptosis of human cardiomyocytes under co-culture conditions compared with cardiomyocytes (P < 0.05).

Results have suggested that human UCB-derived MSCs are a valuable safe and effective source of cell-transplantation treatment,

and can inhibit the apoptosis of human cardiomyocytes under co-cultured conditions.
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B-actin  Sense:5’-CAT GTA CGT TGC TAT CCA GGC-3* 250 bp
Antisense:5’-CTC CTT AAT GTC ACG CAC
GAT-3’
h-TERT Sense:5’-TCT ACC GGAAGA GTG TCT GGA
GCAA-3
Antisense:5’-GCG CCC ACG ACG TAG TCC
ATG TTCA-3’
c-myc Sense:5’-TGG TCG CCC TCC TAT GTT G -3’
Antisense:5’-CCG GGT CGC AGATGAAAC
TC-3’
p53 Sense:5’-TGG TTG CAG TCT AGC GAC C-3’
Antisense:5’-TCA GGAAGA CAAGCATCT
GGG -3’
c-fos Sense:5’-CCA CCC GAACAG TCT CTC CT-3° 115 bp
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a: Umbilical cord blood (UCB)
mononuclear cells under a
microscope (arrows)
(Hematoxylin-eosin staining,
x200)
Figure 1 Cell morphological observation with spindle
formation as well as binucleation (arrows)
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b: Cardiomyocytes of
UCB-derived mesenchymal stem
cells induction with 5-azaserine
for 21 d (x 200)
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Lanes 1 and 2: third to fifth-passage detached UCB-derived MSCs;
Lane 3: UCB mononuclear cells; Lanes 4 and 5: UCB-derived MSCs
after induction of 5-azacytidine

Figure 2 Telomerase activity of umbilical cord blood
(UCB)-derived mesenchymal stem cells (MSCs)
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p53, cyclin A, cdk2, B-actin, C-fos, h-TERT #l c-myc
Tk LA

bp M 1 2 3 4 5 6 7

MSCs with
5-AZA
induction

MSCs with
5-AZA

induction

a: Total RNA of UCB-derived
long-term cultured MSCs

b: MRNA expressions of related
genes in 5-azacytidine induced
(top) and non-induced (bottom)
MSCs

Lane 1: p53; Lane 2: cyclinA; Lane 3: cdk2; Lane 4: B-actin; Lane 5:
c-fos; Lane 6: h-TERT; Lane 7: c-myc

Figure 3 Detection of mMRNA levels in umbilical cord blood
(UCB)-derived mesenchymal stem cells (MSCs)
3 IR L RE TR 10 78 5T T AN R A DGR mRNA 7K
TR

2.3 BARTF @it ERER G GFRFnsR
B 7% 3~5 ARIBF ML 72 G+ 41 5 4 5- A A M 5
S I AN 38 1E R R E A A g e A Y, L
K 4.

2.4 5-RAMCFH R F ROk 69 18 AR T e fie
S AR T SIS, LA 75T 40 M 2 5

4981



@ 27:2.mcnreron

PR SE BRI AT TGN F I TR F A DAL LRI

RN T )5 e R AU At 45 R BseAT 284k . iaan
Mt Hsh Bk, CD34 SRk, Mz ik CD44,
CDOO(Thy-1) FH k[ £F 4 BEH M AE PR 7 24 1 4 oK
Y

KRB gy 0w
“llualcug B
."“.-. R LU LI ) o

Houos
“ u AR u A LL I 1 T " " B
A: Umbilical cord blood
(UCB)-derived MSCs

Figure 4 G-banding patterns of chromosomal karyotypes in
mesenchymal stem cells (MSCs)
K4 s T A b g AR A G Al Bkl

B: UCB-derived MSCs after
induction of 5-azacytidine
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Figure 5 Mesenchymal stem cells were injected into nude
mice for 10 weeks, and there was no tumor
formation
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Figure 6 Mesenchymal stem cells (MSCs) inhibited
apoptosis of human cardiomyocytes under
co-culture conditions. °P < 0.05
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