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Figure 10 
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Target Gene Forward Primer Reverse Primer 

18-S CGG CTA CCA CAT CCA AGG AA AGC TGG AAT TAC CGC GGC 

BNP GCA GCA GCC TCT ATC CTC TC TCC TGT ATC CCT GGC AGT TC 

Collagen I GCG TCT CTT CCC TCC CTA GT GTC TCC CTT GGG TCC CTA TC 

Collagen III TCT GAA TTC CCC AGC AAA AG CCA TTG AGA CAT TTG AAA TTG G 

MMP-2 ATG ACG GAG AGG CTG ACA TC CCA TAC TTC ACA CGC ACC AC 

MMP-9 TCG TGG TTC CGA CCT ACT TC GTT ACC GTC CCG AGT GAA GA 

TIMP-1 GTC ATC AGG GCC AAG TTT GT AAG TAT CCG CAG ACG CTC TC 

TIMP-4 GAC GGA AAG GTC TTC ATC CA ACA TAA TGC TGG GCC TGG TA 

Fibronectin TGA AGA ACC CTT GCA GTT CC GCT TAG GCC TTG GTC AAC AG 

Elastin TGC AGT GGT ACC TCA ACT CG CTT GGC CTT GAC TCC TGT TC 

Table 1. Primer sequences (5' to 3') 



CON HF HF-TR 

Systolic Function 

 LVESV (mL) 54 ± 8  93 ± 9* 72 ± 9 

 LVESP (mmHg) 101 ± 5 112 ± 13 106 ± 3 

 SW (joules)  0.41 ± 0.10  0.69 ± 0.05* 0.72 ± 0.06* 

 CO (L/min)  3.6 ± 0.8 5.9 ± 0.5 5.9 ± 1.0 

 RPP (beats�min-1�mmHg)  8912 ± 591  11764 ± 1669  9019 ± 689 

 SV (mL) 40 ± 9 57 ± 3 68 ± 10 

 EF (%)  42 ± 3 38 ± 3 49 ± 6 

Diastolic Function 

 LVEDV (mL)    94 ± 16 150 ± 8* 140 ± 8* 

 LVEDP (mmHg)  11 ± 1 14 ± 2 15 ± 2 

τ Glantz (msec) 53 ± 3  82 ± 6* 70 ± 6 

Cardiac Efficiency 

 SW:MVO2   0.38 ± 0.11  0.56 ± 0.12  0.97 ± 0.19* 

Table 2. Pressure-Volume Analysis of Baseline Systolic and Diastolic Function 

     Values are means ± SE.  LVESV, left ventricular end systolic volume;  LVESP, left ventricular 
end systolic pressure; SW, stroke work; CO, cardiac output; RPP, rate-pressure product; SV, 
stroke volume; EF, ejection fraction; LVEDV,, LV end diastolic volume; LVEDP,, LV end diastolic 
pressure; τ, time constant of LV pressure decay; MVO2, myocardial O2 consumption. Significance 
is indicated at *P<0.05 vs. CON. 



Baseline 5 ug/kg/min 
Dobutamine 

Contractile reserve 
(% Increase) 

HR (beats/min) 
CON 
HF    
HF-TR 

 
  92 ± 4 
112 ± 5 
  98 ± 8 

 
138 ± 6 
151 ± 7 
135 ± 4 

 
50% 
35% 
38% 

ESPVR (mmHg/mL)  
CON 
HF 
HF-TR 

 
   7 ± 3 
 12 ± 3 
 11 ± 4 

 
22 ± 3 
20 ± 4 
31 ± 6 

 
210% 
65% 

176% 

PRSW (mmHg)  
CON 
HF 
†HF-TR 

 
48 ± 7 

  71 ± 10 
74 ± 7 

 
  99 ± 7 

  129 ± 7* 
    155 ± 13* 

 
107% 
82% 

109% 

Table 3. LV contractility in following β-adrenergic stimulation 

     Values are means ± SE.  ESPVR, end systolic pressure-volume relationship; PRSW, preload 
recruitable stroke work; EDV, end diastolic volume.  Significance is indicated at *P<0.05 vs. 
CON same dose value; †P<0.05 vs. CON (repeated measures ANOVA; group main effect). 



80 mmHg 90 mmHg 100 mmHg 120 mmHg 

MAP (mmHg)  
CON 
HF    
HF-TR 

 
78 ± 3 
83 ± 1 
81 ± 2 

 
89 ± 2 
91 ± 1 
92 ± 2 

 
  98 ± 1 
100 ± 1 
  99 ± 2 

 
117 ± 1 
117 ± 4 
116 ± 3 

HR (beats/min) 
CON 
†HF    
HF-TR 

 
  88 ± 3 

 104 ± 4* 
  85 ± 6 

 
80 ± 6 
98 ± 6 
86 ± 6 

 
71 ± 4 

  99 ± 11 
81 ± 6 

 
71 ± 8 

 109 ± 16* 
80 ± 7 

CBF (mL�min-1�g-1)  
CON 
HF 
HF-TR 

 
0.27 ± 0.02 
0.30 ± 0.07 
0.20 ± 0.04 

 
0.31 ± 0.03 
0.30 ± 0.07 
0.26 ± 0.06 

 
0.38 ± 0.04 
0.36 ± 0.06 
0.28 ± 0.06 

 
0.58 ± 0.11 
0.47 ± 0.11 
0.42 ± 0.10 

MVO2 (µmol O2�min-1�g-1)  
CON 
HF 
HF-TR 

 
1.10 ± 0.06 
1.40 ± 0.22 
0.84 ± 0.12 

 
1.36 ± 0.10 
1.35 ± 0.29 
0.95 ± 0.14 

 
1.74 ± 0.12 
1.67 ± 0.21 
1.17 ± 0.11 

 
1.88 ± 0.21 
2.05 ± 0.52 
1.48 ± 0.27 

Arterial Po2 (mmHg)  
CON 
HF 
HF-TR 

 
483 ± 25 
498 ± 30 
527 ± 28 

 
536 ± 16 
497 ± 37 
540 ± 25 

 
547 ± 7 

  502 ± 39 
  521 ± 17 

 
561 ± 16 
516 ± 20 
555 ± 10 

Coronary Venous Po2 (mmHg) 
CON 
HF 
HF-TR 

 
25 ± 2 
22 ± 1 
22 ± 1 

 
23 ± 1 
23 ± 1 
23 ± 2 

 
27 ± 2 
30 ± 3 
25 ± 2 

 
31 ± 4 
31 ± 3 
32 ± 3 

Coronary Venous So2 (%) 
CON 
HF 
HF-TR 

 
30 ± 2 
27 ± 4 
30 ± 3 

 
32 ± 1 
29 ± 3 
33 ± 7 

 
39 ± 4 
38 ± 6 
36 ± 7 

 
57 ± 7 
50 ± 7 
49 ± 7 

Hb (g/100 mL) 
CON 
HF 
HF-TR 

 
8.2 ± 0.2 
9.1 ± 0.6 
8.5 ± 0.5 

 
9.0 ± 0.2 
9.0 ± 0.5 
8.7 ± 0.5 

 
10.1 ± 0.4 
10.8 ± 1.0 
  9.7 ± 0.7 

 
11.3 ± 0.8 
11.7 ± 0.9 
10.6 ± 1.0 

Table 4. Hemodynamic and blood gas variables at baseline and during increasing 
pressure loads 

     Values are means ± SE. MAP, mean arterial pressure; HR, heart rate; CBF, coronary blood 
flow; MVO2, myocardial O2 consumption; Po2, O2 pressure; So2, O2 saturation; Hb, hemoglobin. . 
Significance is indicated at *P<0.05 vs. CON same pressure load; †P<0.05 vs. CON (repeated 
measures ANOVA; group main effect) 


