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Aims:  

Ca2+ is believed to serve as an important 

mediator of differentiation. We therefore 

investigated the role of L-type Ca2+ channels 

during directional differentiation of murine 

embryonic stem (ES) cells into 

cardiomyocytes in vitro using nifedipine.  

Methods:  

The murine ES cell line D3, engineered to 

express EGFP under control of the a-myosin 

heavy chain promoter, was cultivated 

according to standard protocols. Embryoid 

bodies (EBs) were differentiated into 

spontaneously beating cardiomyocytes either 

under control conditions or under presence of 

10 µM nifedipine, a known L-type Ca2+ 

channel blocker. Differentiation was 

monitored using fluorescence microscopy, 

immunocytochemistry and flow cytometry. 

The expression of cardiac genes was studied  

applying the reverse transcription-polymerase 

chain reaction (RT-PCR). The classical whole 

cell configuration of the patch clamp 

technique was used for action potential (AP) 

and L-Type Ca2+ current measurements. 

Results:  

EBs cultured in the presence of nifedipine 

exhibited a markedly decreased number of 

EGFP-positive cardiomyocytes from 

3.16±0.3% in control, n=5 and 0.36% in 

nifedipine-treated conditions, n=5 (flow 

cytometry data). This inhibitory effect was 

related to reduced gene expression of a-

cardiac MHC, ANF and MLC-2V. With patch 

clamp experiments we found after extensive 

nifedipine washout a prolongation of the 

APD90 (66.8±0.8 ms in nifedipine-treated 

EBs (n=10) as compared to 43.1±0.4 ms in 

control conditions, n=29). We have also 

observed a significantly decreased of L-type 

Ca2+ current amplitude (~ 75%), a right shift 

of the current-voltage (I-V) relationship (-



JS
RM

www.p
ub

ste
m

ce
ll.c

om

 
Journal of Stem Cells & Regenerative Medicine 

Copyright © Journal of Stem cells and Regenerative medicine. All rights reserved 

JSRM/002010700079/May16, 2007. 

 

JSRM/Vol2 No.1, 2007; p105-106                                                               - 106 -                                                                   Vol2 Issue1        

11±1.07 pA/pF at 0 mV (maximum peak) in 6 

control cells; -versus -3.45±0.44 pA/pF at 10 

mV (maximum peak) in 5 nifedipine-treated 

cells) and activation curve with no significant 

effects on steady-state inactivation curves 

(channel availability). Moreover, time 

constants of fast, Ca2+ dependent, L-type 

Ca2+ channel inactivation were significantly 

decreased (5.9±1.5 ms, n=8 ms in control as 

compare to 11.08±2.1 ms, n=6 in nifedipine-

treated cardiomyocytes). 

Conclusion:  

Blockage of L-type Ca2+ channels inhibits 

differentiation of ES cells into 

cardiomyocytes.  

 

 

 

 


