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[ Abstract] Objective To investigate the feasibility and effectiveness of different transfection strategies of adeno-associated virus to
construct a rat cardiac optogenetic model. Methods A total of 20 SD rats were purchased and randomly divided into four groups: myocardial
injection group, pericardial injection group, epicardial drip coating group and normal control group. The rats (n =5) were injected with
rAAV9-CAG-hChR2 (H134R)-eYFP by myocardial injection, pericardial injection and epicardial drip coating respectively. After Four weeks,
left ventricular ejection fractions (LVEF) and left ventricular fractional shortening (LVFS) of all rats were measured by ultrasound ; record
the body surface ECG to measure the RR interval , PR interval and QRS wave time frame. Open-chest light experiments with 473 nm blue light
were performed to determine whether the heart rthythm was captured by the light pulse based on the light output signal and the body surface
ECG. Results The rats in the myocardial injection group, pericardial injection group and epicardial drip coating group, compared with the
rats in the normal control group,showed no significant differences in ECG parameters (P >0.05) and no significant differences in LVEF and
LVFS (P >0.05). The rhythm of myocardial injection and pericardial injection groups could be captured by irradiating the myocardial
injection site or heart with 473 nm blue light of certain frequency and power, but not the epicardial drip coating group. HE staining showed
disorganized myocardial fiber arrangement and inflammatory cell infiltration at the injection site in the myocardial injection group.
Fluorescence showed ChR2 (HI134R) transfection in ventricular sections of the myocardial injection group, pericardial injection group, and
pericardial drip coating group. Conclusion The pericardial injection can effectively construct cardiac optogenetics model.
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