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ABSTRACT Objective: To explore early electrical and structural remodeling in atrial fibrillation utilizing a rapid paced cultured
HL-1 cardiomyocytes model. Methods: HL-1 cardiomyocytes were cultured and established as a rapid paced cultured HL-1
cardiomyocytes model. HL-1 cells were cultured in the presence of rapid field stimulation (600 beats per min,1 V/cm)for 24 h. Action
potential duration was recorded from stimulated cells and control cells using whole-cell voltage-clamp techniques. Ultrastructure of HL-1
cells was observed under electron microscope. Results: After 72h of culture, the cells were in the confluent phase. The action potential
duration was shortened through the rapid pacing compared with those before pacing (P<0.05). Results of electron microscope showed
that HL-1cells generated dedifferentiation through pacing. Conclusion: Rapid stimulation of HL-1 cells in culture produces electrical
remodeling, recapitulating principal phenotypic features of atrial tachycardia remodeling in vivo. It is available that a rapid paced cell
model is established with cultured HL-1 cells to study the mechanism of early electrical and structural remodeling for atrial fibrillation.
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1 HL-1 4HpatEss
Fig. 1 Cultured HL-1 cells
A HL-1 g dEss 24 /e, 818 BAE T AL ; B, HL-1 4AfiEs:
72 et B ERRE TR C,HL-1 410 o- LBV EBRERE, KK
ERBETHR(4EN o« SEAHRE, EEhMAREE), ZE 0
% WAk HL-1 4858 o- BhE A F AR EFRIE(100% ); D, HL-1 4AR0
MERELE(LEDDNERE, BEDAMZEE(400% ),
Note: A, HL-1 cells cultured for 24 h, seen under the inverted microscope;
B, HL-1 cells cultured for 72 h, seen under the inverted microscope; C, For
the HL-1 cells, a-smooth muscle actin antibody staining, seen under the
fluorescence microscopy (blue for the HL-1 cells nuclear staining, red for
the HL-1 cells, a-smooth muscle actin antibody staining), showing that
more than 90 % of the HL-1 cells, a-smooth muscle actin antibody
staining was positive(100% ); D, For the HL-1 cells, atrial natriuretic
peptide (ANP) antibody staining (blue for the HL-1 cells nuclear staining,
red for ANP antibody staining)(400% ).
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Fig. 2 Reduction in HL-1 cell APD with rapid stimulation
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Note: The HL-1 cells stimulated by electric field for 24 h , the action
potential duration (APD) was significantly shorter compared with the
normal HL-1 cells(P<0.05).
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Fig. 3 HL-1 cells under electron microscopy before and after pace-making
A ERIERET(5000% );B: E2HEF(8000% ),
Note: A: Before pace-making(5000% ); B: After pace-making(8000x ).
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