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Background. Background.  Previous studies suggested that autologous
skeletal myoblast tansplantation (ASMT) improves left ventricular (LV)
function in small animals following myocardial infarction. The goal of this
study was to determine the effects of ASMT on hemodynamics and LV
function in repeated coronary microembolization-induced heart failure (HF)
in conscious dogs.

Methods.  13 dogs were chronically instrumented for systemic
hemodynamics. Intercommunicating sonomicrometer crystals were placed
near the endocardium to measure anterior-posterior, septal-free wall and
apex-base dimensions (LV volumes were estimated from LV dimensions
assuming an ellipsoid model). Pneumatic cuffs were placed to perform
inferior vena cava occlusion (IVCO). Each dog underwent baseline
assessment in conscious state. HF, which was defined as 20-30% decrease
in dP/dtmax and Left ventricular end diastolic pressure (LVEDP) >16
mmHg), was created by daily coronary microembolizations via a
chronically implanted coronary catheter. A skeletal muscle biopsy was
performed and myoblasts were isolated and expanded. 2.8E+8 to 7.6E+8
myoblasts (total volume: 3 to 7.89ml; total injections: 12~28) were
injected into the infracted region of 8 dogs after establishment of HF.
Saline injections (sham) were performed in 6 control dogs. Animals were
evaluated every 2 weeks for up to 10 weeks. Hemodynamic measurements
included dP/dtmax, LVEDP, and mean aortic pressure (MAP). Ejection
fraction (EF) was determined by echocardiography. Ees (LV contractility)
and Alpha (LV stiffness) were determined by end systolic pressure
volume relationship (ESPVR) and end diastolic pressure volume
relationship (EDPVD) analysis. Changes in hemodynamic parameters
between before and after the injections were compared using paired t test
was Statistical significance was determined at p<0.05.

Results. As showed in Fig. 1 to 4, compared to saline injection, ASMT (%
significantly increased dP/dtmax, MAP, Ees, and MPRSW from their CHF
values (10.3±8.3% vs -0.2±6.3%, 8.7±5.1% vs 1.9±3.0, 9.5±8.1% vs -
4.6±14.9%, and 10.7±12.3% vs -4.6±3.8%, p<0.05 for each comparison)
after an average of 8±2 weeks follow-up. LVEDP and α trend to decrease
and EF trend to increase although these parameters did not reach
significant difference (8.9±17.8% vs -3.5±11.4%, -4.2±25.7%, and 3.3±3.4
vs -4.2±2.7%). Typical Pressure-Volume Analysis were shown in Fig. 9 to
10 (steady state without IVCO) and Fig. 11 to 12 (ESPVR).

Conclusion: Compared to saline injection, ASMT improved
hemodynamics and LV contractility in conscious dogs with CHF. ASMT
also improved the diastolic function more in animals injected with cells
than saline injection after an average of 8±2 weeks follow-up.
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