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[ABSTRACT] AIM: Abnormal Ca’* homeostasis is one basic cause of heart failure. Studies have recently shown
that overexpression of sarcoplasmic reticulum (SR) Ca’* — ATPase (SERCA2a) by adenoviral/adeno — associated viral
gene transfer restores contractile function ex vivo and in murine or rabbit models. We therefore hypothesized that an increase
in SERC A2a protein will improve cardiac function in a pacing — induced big animal model of heart failure. METHODS :
17 beagles were randomized into control group (CG, n =4) and chronic heart failure group (n =11). Four weeks after
right ventricular rapid pacing (230 beats/min) , 11 beagles all got heart failure ( documented by >29.3% decrease in
ejection fraction). 4 of 11 were used as heart failure group (HF, n=4). 9 HF beagles were randomized to receive either
a recombinant adeno — associated viral carrying the SERCA2a gene (HF + SERC A2a, n =5) or the reporter gene en-
hanced green fluorescent protein ( HF + EGFP, n =4) by thoracotomy. All HF beagles paced by 180 beats/min in order to
maintain failing state. Thirty days after infection, parameters of systolic and diastolic function were measured by doppler
echocardiography and hemodynamic monitor in all beagles. RESULTS: At 30 days after gene transfer, symptoms of HF +
SERCA2a dogs improved. Echocardiogram parameters were superior to those in HF + EGFP group (P <0.05). Cardiac he-
modynamic parameters of HF + SERCA2a dogs strikingly improved: LVSP, +dp/ds,, and - dp/dt,, increased, mean
value increased respectively 54. 12% [ (214. 72 £31.74) mmHg vs (139.32 £36.79) mmHg], 146.81%[ (6 779.43
217.58) mmHg/s vs (2 746. 85 £931.2) mmHg/s] and 71.52% [ ( -4 341.42 +£322.02) mmHg/s »s ( -2 531.14 =
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616.15) mmHg/s] ; LVEDP lowered 63.43% [ (21.86 +6.95) mmHg »s (59.78 +6.92) mmHg] compared with the
dogs in HF + EGFP group. No significant difference in all parameters compared with those of control group was observed.

Under laser confocal microscopy, widespread green fluorescence was observed in the myocardial frozen section of dogs in
HF + EGFP group. CONCLUSION: These results support the hypothesis that overexpression of SERCA2a improves cardi-
ac function in big animal model of chronic heart failure. The study demonstrates that gene transfer of SERCA2a into cardiac

with recombinant adeno — associated viral vector is a prospective therapy methods.
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Fig 1 Expression of green fluorescent protein in beagles of HF +

EGFP group under confocal microscopy ( x200).
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Tab 1 The comparison of beagles’ echocardiographic parameters
in 4 groups(x +s. n=4)
Coctel ot HEF goup HF + EGFP HF +SERCA2a
group group

LA(mm) 17.27£0.87 23322524  21.97:1.46%  21.27:1.424
LVEDD(mm) 30.25:3.15  35.50£1.852  35.55£3.212  32.77:2.10
SV(mL) 26.25:4.88  16.30£2.234  14.50:4.534  28.25:4.65**
EF(%) 63.69£5.54  45.03:4.974  37.84:8.204  57.8716.86*°
FS(%) 34.37£4.25  21.61£2.924  17.68:4.304  20.81:4.55*¢

AP <0.05,4P <0.01 25 control group; *P <0.01 o5 HF group; “P <0.05,*P <0.01 s
HF +EGFP group.
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Fig2 The pressuregraphs and differentiategraphs of beagles’ left ventriculars in 4 groups. A: control group; B: HF group; C: HF +

EGFP group; D: HF + SERCA2a group.
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Tab 2 The comparison of beagles’ hemodynamic parameters in 4 groups(% +s.n =4)

Control group HF group HF + EGFP group HF + SERCA2a group
LVSP(mmHg) 234,07 £27.41 156.55 £ 18.784 139.32 £36.794 214.72 £31.74*°
LVEDP( mmHg) 21.08 +7.79 48.49 +3.214 59.78 £6.924 21.86 +£6.95*°
+dp/dt,,,, (mmHg/s) 7326.71 £667.02 2 826.08 +453.53% 2 746.85+931.23% 6 779.43 £217.58**
- dp/dt,, (mmHg/s) -5955.66+614.94 -3 087.75 £930.79% -2 531.14 £+616.15% -4 341.42 £322.02°*

HR ( beats/min ") 162.00 +14.21

212.25 +14.084

215.25 £17.214 182.25 +7.14**

4P <0.05, 4P <0.01 vs control group; *P <0.05, *P <0. 01 vs HF group; °P <0.05, *P <0.01 vs HF + EGFP group.
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