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B-Actin A WZAT Y@ B4 Hr. R Trizol — ¥k
P40 B b ) R RNA, % B TAKARA /A
RT-PCR &7 & vt B 54T, 5 30°C 10 min. 42°C
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72°C 1 min), #Ji7 72°C ZE{H 10 min. IR =YK AL
JOBKELEE N : Flk-1, 415bp 52.3C 5 Flt-1, 198 bp
514C ; VEGF, 463 bp 56°C ; B-Actin, 701 bp
56.5C . SIWI(H KEFAED TRA R AR 4 %)
J¥%J: VEGFE, 5 GCAACACCAAGTCCGAATG
3’ /5" GCCTACAGAATGGAGCAAAT 3'; Flt-1,
5' CGTGTATGGCATCCCTC 3'/5" GTGCTAACCG-
TCTTATTGG 3'; Flk-1, 5 CACGGTTGGGCTA-
CTGC 3'/ 5" ACCTTCTGCCATCACG 3’; B-Actin,
5" GCCAA CCGTGAAAAGATG 3'/5" CCAGGAT-
AGAGCCACCAAT 3'.
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Table 1 Comparison of heart function value between transplant group and control group

(mmHg, x +s)
Observation time
1w 2w 3w 4w
LVSP Control group 105.96 + 1.66 108.74 + 1.96 110.36 + 14.81 112.61 + 12.59
Transplant group 106.40 + 5.30 108.96 + 6.35 125.82 + 18.42* 132.46 + 10.17*
LVDP Control group 28.68 + 10.47 29.36 + 7.92 24.71 = 8.59 2538 +8.22
Transplant group 26.58 + 6.87 21.33 + 6.34* 19.750 + 4.29* 17.13 + 6.04*
+dp/dt Control group 1310.42 + 170.24 1331.67 £ 91.71 1687.50 + 149.23 2378.86 + 351.10
Transplant group 1464.17 + 108.50 1552.67 + 87.74* 2341.14 + 168.82* 3129.61 + 214.90*
—dp/dt Control group 1187.90 + 226.46 1223.50 + 159.41 1463.80 + 343.07 1994.78 + 160.10
Transplant group 1426.67 + 106.38 1452.92 + 94.64* 2026.85 + 146.40* 2344.85 + 114.45%
*P <0.05.

2.3 CALARIR R4 R A

AJG 1~ 4 X RAUR IS T YR, il
TR, HEPIEEL, A R AL R T O D

Table 2 Comparison of optical density of

myocardial collagen fiber (A value)

Observation time

A IS, SRR T AR 1), 8 1w 2w
ﬂ%ﬂﬂ%%%fﬁﬁlﬁﬁ*%iﬁ*ﬁﬁ% ’ *Z*Eéﬁﬁﬁ)?x Transplant group 4.02 + 0.69* 2.38 + 0.49%*
YA R T6 R, ﬁﬁ‘éﬁﬁ‘%%’fj{(ﬂé 2). Control group 638 + 0.61 6.23 + 0.68

*P<0.05; **P<0.01.

24 RT-PCR # | VEGF. Flt-1. Flk-1 mRNA
By FIE

RT-PCR I Jlg B 48 f vk 45 2R W7k, B-Actin
TES A PR TE K REA — (18] 2), R4 e &y
Mré g oRs, iR VEGF ik TAJG 1. 2.
3 TAIRA, TG 2 kR, LU &
M55 . Flt-1. Flk-1 3R IE7EA 5 & T 0 4l
FismE e G 3 M, LGS, X5 VEGF
IRV TRIANA] P (R 3).

Table 3 Ratio of the optical density of VEGF,
Flk-1, Flt-1 mRNA normalized to B-Actin (x = s, %)

Observation time

1w 2w 3w 4w

VEGF  Transplant group 0.43 0.60 0.26 0.24

Fig. 1 Masson staining of myocardium in normal, Control group 0.28 0.24 0.22 0.22
control and transplant group Flk-1 Transplant group 0.30 0.32 0.44 0.26

(a) In normal group. (b) In transplant group. (c) In control group one Control group 0.18 0.12 0.10 0.06
week after operation. (d) In control group four weeks after operation. Flt-1 Transplant group 0.28 0.30 0.46 0.28
() In transplant group one week after operation. (f) In transplant group Control group 0.16 0.10 0.08 0.08

four weeks after operation. Magnification 10x20.
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Fig. 2 Expression of VEGF, FIt-1, Flk-1 mRNA
I: Normal group; 2~ 5: Transplantation group 1w, 2w, 3w, 4w; 6~ 9:

Control group 1w, 2w, 3w, 4w.
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VFZ 4 s, Wi A K K BL(TGF-B1). ik
BRE A KRBT 1AGE-1). ME R T «
(TNF-o) 5509, 348 R -3 Jo 1] 7% 21 4 3% 2 B 1R
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415 5 X ¥ (hypoxia inducible factor, HIF-1a)[7]
ik, ¥GE K HIF-1a % S 7 VEGF il &%
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The Study on The Mechanism of Cardiac Function Improvement
of Dilated Myopathy in Rats By Transplantation of Bone
Marrow Stroma Stem Cell

ZHOU Ying", BAI Xiao-Juan®*, WANG Bo"
(" Department of Cardiology, The First Affiliated Hospital, China Medical University, Shenyang 110001, China;
2 Department of Gerontology and Geriatrics, The First Affiliated Hospital, China Medical University, Shenyang 110001, China)

Abstract Bone marrow stroma stem cells (BMSSCs) have shown promising future in repairing injured
myocardium. However, few studies have explored the potential mechanism of BMSSCs transplantation for dilated
cardiomyopathy (DCM). In this study we aimed to examine whether BMSSCs transplantation can improves the
cardiac function of dilated cardiomyopathy of rats and investigate the possible mechanism of BMSSCs
transplantation improving the cardiac function of dilated cardiomyopathy according to investigate the collagen
fiber deposition, capillary density, VEGF and its receptor expression. Global heart failure in Wistar rats was
induced by means of adriamycin administration, after labeled with DAPI, BMSSCs were transplanted into the
myocardium of rats which were divided into transplantation group and control group. At 1w, 2w, 3w, 4w after
transplantation, heart function was measured by hemodynamic, the deposition of collagen fiber, expressions of
VEGF and its receptor and capillary density were checked by immunochemistry and RT-PCR.
Immunofluorescence microscopy revealed that the transplanted BMSSCs were visible at four weeks after
transplantation. Compared with the control group, the transplantation group had a significantly higher maximum
rate of rise and decline (+dp/dt) of left ventricular pressure and left ventricular systolic pressure (P < 0.05), as well
as a significantly lower rate of left ventricular diastolic pressure (P < 0.05). The deposition of collagen fibers in the
myocardium of transplantation group was reduced, according to A value in transplant group is less than control
group (P < 0.05). The expression of VEGF and its receptor were significantly higher than those of control group,
and the upregulation of VEGF and its receptors was unsynchronized, the capillary density is higher in
transplantation group than control group after four weeks. Taken together, our results suggest that BMSSCs
transplantation can improve dilated cardiomyopathy's heart function of rats, we found that BMSSCs transplantation
prevented the fusion of collagen fibers to some extent, decrease the deposition of collagen fiber and maintained the
orderly structural arrangement of myocardial tissue. BMSSCs transplantation can also promote the angiogenesis, in
our study we found that capillary density increased, BMSSCs transplantation not only upregulated the expression
of VEGF, but also upregulated the expression of VEGF receptors. Unsynchronized upregulation of VEGF and its

receptors was observed which may promote angiogenesis continuously and steadily.

Key words bone marrow stroma stem cell, dilated cardiomyopathy, cellular cardiomyoplasty
DOI: 10.3724/SP.J.1206.2012.00632

*Corresponding author.
Tel: 86-24-83282770, E-mail: xjuanbai@hotmail.com
Received: January 4,2013  Accepted: May 15,2013



