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Abstract

BACKGROUND: Several studies have demonstrated that stem cells expressing CXCR4 can migrate into
myocardial infarction region to improve the heart function by regenerating myocardial tissue and vessels under
the gradient concentrations of stromal cell-derived factor-1.

OBJECTIVE: To investigate the protective effect of stromal cell-derived factor-1 from bone marrow mesenchymal
stem cells on myocardial cells.

METHODS: Conditioned medium of bone marrow mesenchymal stem cells cultured for 2 days was collected.
Under hypoxic condition, HIC2 cells were pretreated with CXCR4 inhibitor AMD3100 (5 mg/mL) or PI3-K/Akt
inhibitor LY294002 (10 pM) for 1 hour. After treated with bone marrow mesenchymal stem cell conditioned
medium, H9C2 cell apoptosis was analyzed by Annexin V/PI double staining methods. Expression of Akt and pAkt
in HIC2 cells was analyzed by Western blotting. Expression of stromal cell-derived factor-1 was analyzed by
RT-PCR.

RESULTS AND CONCLUSION: RT-PCR results showed that bone marrow mesenchymal stem cells expressed
stromal cell-derived factor-1. Western blotting results showed that bone marrow mesenchymal stem cell
conditioned medium increased pAkt protein level in HIC2 cells. Annexin V/PI analysis showed that bone marrow
mesenchymal stem cell conditioned medium significantly decreased apoptosis of HOC2 cells induced by
hypoxia/reoxygenation and this anti-apoptotic effect could be blocked by CXCR4 inhibitor AMD3100 or PI13-K/Akt
inhibitor LY294002. Stromal cell-derived factor-1 from mesenchymal stem cells plays an important role in the
protection of cardiomyocytes through PI13-K/Akt signal pathway.

Key Words: stem cells; bone marrow-derived stem cells; bone marrow mesenchymal stem cells; HOC2;
myocardial cells; myocardial infarction; stromal cell-derived factor-1; apoptosis; PI3-K/Akt; National Natural
Science Foundation of China; stem cell photographs-containing paper
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Main experimental reagents and equipment:
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WA I FRAE, L, FERRGUMORE By R 7R T
MM AR TR . W5 DA% 5 2R .

RHESERGER. KHIC241 i Ll 1x10° L4
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LR AN M AT AE R 1 1(225 bp)iE XEE: 5TTG CCA GCA
CAA AGA CAC TCC 3’; [k X’%%: 5-GAC ATA AGC
CAA ACG AAA CCT C-3'; GAPDH (623 bp) IF X % :
5’CCAAAA GGG TCATCATCT CC’ 3, Jx X%: 5GTA
GGC CAT GAG GTC CAC CAC’ 3. # A% 420 uL,
ZHM: 95 °C, 4 min, 307, ABMHLE: 94 C, 455,
BKIEE: 58 °C, 40s, FEKIRE: 72 C, 40879,

FEWEE AR AWM TR
(AnnexinV/P1) WL %< 1) 78 J5t T 41 i 4% 1 55 75 Bonp L Lam
JRLFI R 1 FH B nT R4y 1B
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ReRA, WLIE2; RT-PCR Wi 7] 70 5140 o 3 18 5
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A: R
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BRI 2 W e BRI 7o)y fig .
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Figure 1 Osteogenic and adipogenic differentiation of
passage 3 bone marrow mesenchymal stem cells
(x400)

_control

) .Isotype control

e AW B AR, C o CD90 B MK ik 96.7%;
D 2y CD29 FHPERIAZ 94.6%; E 4 CD34 FHHKIAZ 0.79%; F
b CD45 FHPERIEH 0.84%. i A) 78 5141 i (R i bsid.
K2 B 78 o2 e v Al AR 23 6
Figure 2 Flow cytometric analysis of bone marrow
mesenchymal stem cell surface marker

Marker 1 2 3

T AT AR R T 1
(225 bp)

GAPDH (623 bp)

W1, 2, 3RREBEN RS RT-PCR s i) 78 5+
A0 Mo Ik FE B AT AR T 1.

e T el 1 W 1 o g v O T K g S e R ]
RT-PCR 4> #7

Figure 3 RT-PCR analysis on stromal cell-derived factor-1
expression in bone marrow mesenchymal stem cells

2.3 BRI AR T mleWestern blotting4s & B Al
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1 2 3 4

d
pAKkt ]

1: Nﬁﬁgﬂ, 2: %%ﬁlﬂ?ﬁ)ﬁ??ﬂiﬂ@éﬂ, 3: AMD3100 ﬂ‘ﬁéﬂ,
4: PI3-K/Akt FHIr 4

W BEUEBER FE T AN A R SRR N T HOC2 4N A R
SR IL Akt B A IRIE KT
K4 HOC2 41/ &ikwme ik Akt & 11/ Western blotting

Figure 4 Detection of pAkt protein expression in HIC2 cells
by Western blotting
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e MR TSR IR AR T HOC2 41 il 52 42U o 41
HI T, CXCRA BT 7] AMD3100 AE 545 725 BT i) 75 J5 -4
SAFEEFRIL AT HOC2 ML By 1R, PISK/AKt BH 7]
LY294002 fit #1725 Hb BELIKT 7] 78 J50 40 il 4% 1B 3R 565 HOC2 4
TP PR S o

FEl'5  AnnexinV/PI XUbridi s 4N i 4341 HOC2 4l - &5
PS

Figure 5 Flow cytometric analysis on HIC2 cell apoptosis by
AnnexinV/PI double staining method
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