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Cells into Cardiomyocytes

QIN Jie'*,YAN Cui*, CHEN Ji-feng’, LI Dan', HU Xiao-jun', SHAN Hong'

(1.Department of Radiology, The Third Affiliated Hospital of SUN Yat-sen University , Guangzhou 510630, China;2.Department of
Cardiology, The Third Affiliated Hosptial of Guangzhou University of Chinese Medicine, Guangzhou 510240, China; 3.Zhongzhou
School of Medicine, Sun Yat-sen University, Guangzhou, 510080, China)

Corresponding to: QIN Jie, E-mail;jason020@163.com

Abstract; [Objective] To study the influence of basic fibroblast growth factor (bFGF) on differentiation of adipose derived stem
cells (ADSC) into cardiomyocytes. [ Methods] ADSC isolated from SD rats were cultured and characterized, then the differentiation of
ADSC was verified. 60 rats with myocardial infarction (MI) were randomized into 4 groups (group PBS, group bFGF, group ADSC,
and group bFGF+ADSC,  (n = 15/group). PBS, bFGF, ADSC, and bFGF+ADSC were injected along peri-infarct zone at four
injected foci respectively. Ejection fraction (EF), infarcted area, microvessel density (MVD) and ADSC differentiation were
evaluated. [Results] ADSC were successfully isolated and most ADSC showed positive CD90, CD29 and negative CD45, CD34 by
fluorescence-activated cell sorting (FACS). ADSC could be differentiated into adipogenic and osteogenic cells. Injections of ADSC or
bFGF+ADSC significantly increased EF compared with PBS or bFGF,  with implantation of bBFGF+ADSC highest (P < 0.01). The
infarcted area was significantly reduced by the injection of bBFGF+ADSC compared with the injections of PBS, or bFGF, or ADSCs (P
< 0.01). There was no difference in infarcted area between group PBS and group bFGF (P = 0.28). Injections of bFGF+ADSC
significantly increased MVD compared with PBS, bFGF, or ADSC, with implantation of bFGF+ADSC highest (P < 0.01). ADSC
could differentiate into c¢TnT positive cells orSMA positive and fVIl positive cells. [ Conclusion] bFGF was able to improve heart
function by promoting the differentiation of ADSC into cardiomyocytes and angiogenesis.
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Table 1 Characteristics of the rats

Groups Male Mass/g

PBS 9 261.24 +17.28
bFGF 8 249.46 + 19.46
ADSC 8 253.42 £ 21.12
bFGF+ADSC 7 258.22 +22.68
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EF /= F ADSC 41 (P < 0.01),PBS 40l bFGF 41 1)
EF 25 K824 L (P =0.33; & 2A-E),
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A Normal appearance of ADSC. B: Oil red staining of the lipid deposition in isolated ADSC cultured in adipogenic medium. C: Alizarin red

staining of the calcium nodules (red) in isolated ADSC cultured in osteogenic medium. Scale bars = 50 pm.
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Fig.1 Differentiation potential of ADSC into osteocytes and adipocytes

1)2)3)

1)2)

-

_
=

E
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A:FBP, B:bFGF, C.ADSC, D:bFGF+ADSC; Representative M—mode echocardiograms in each group at day 28 after myocardial infarction.
Qualitative echocardiographic study showed that Group bFGF +ADSC had less LV structural and functional changes, typically manifested by less

regional wall thinning, segmental wall motion abnormality and global LV dilatation as compared to other three groups. E. Quantitative analysis of EF.
Statistical differences (F = 146.45, P < 0.05) are indicated from PBS", bFGF? | and ADSC?.
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Fig.2 Echocardiographic assessment of cardiac function
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A ; Representative images of in vivo BLI at days 1, 7, 14, and 28. The BLI signal decreased gradually from day 1 to day 28 after cells injection in
both groups. But the signals in group bBFGF+ADSC were significantly higher than those in group ADSC. B:Quantitative analysis of serial BLI signal
showed a moderate signal was still observed in group bBFGF+ADSC at day 28 after transplantation. 1)P < 0.05

B3 ADSC BHEREFEFERL
Fig.3 Survival and engraftment of transplanted ADSC
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Confocal laser microscopic images showed positive mRFP, ¢TnT, fVIII and SMA cells. Scale bars = 50 pum.
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Fig.5 Confocal laser microscopic images of differentiation of ADSC into cardiomyocytes and endotheliocytes
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PBS bFGF ADSC BFGF+ADS

A.FBP, B:bFGF, C;ADSC, D:bFGF+ADSC. The MVD was evaluated with immunohistochemistry. E. Data showed transplantation of bFGF +
ADSC promoted angiogenesis. Scale bars = 50 wm. Statistical differences (F =519.20, P < 0.05) are indicated from PBS", bFGF?, and ADSC?.
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Fig.6 Comparison of myocardial microvascular density (MVD)



