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Expression of (35- adrenoceptors of Left Ventricle and Its Effect on Heart
Function in Rats with Experimental Heart Failure

DENG Yi-jun, WU Wei, YANG Hui, FANG Chang, HUANG Zzhi-bin
( Cardiovascular Department, Second Affiliated Hospital, SUN Yat-sen University, Guangzhou 510120, China )

Abstract: Objective To observe the expression of (3;- adrenoceptors (3s- AR) of left ventricle and the effect on
heart function by stimulating Bs- AR in rats with experimental heart failure. Methods Rats were randomly distributed
to heart failure group (n=8) and control group (n=8). Heart failure models were built up by ligation of coronary artery
in rats. The expression of [3;- adrenoceptors mRNAs was detected with RT- PCR. The change of heart function was
observed after administration of BRL37344 (;- AR agonist) by measuring LVESP (left ventricular end- systolic
pressure), left ventricular end- diastolic volume (LVEDP), the maximum pressure ascending rate of left ventricle (+dp/
dt,») and the maximum pressure descending rate of left ventricle (- dp/dt,.). Results Both the expression of ;- AR
MRNA (B4/B- actin) and the proportion B4 B.+B,+Bs) was increased in failure rats in comparison with control rats
(0.028 vs 0.011 and 5.4% vs 1.2%); The decreased percentages of LVESP, +dp/dt., and - dp/dt, were 16.1%,
21.7%, and 13.2%, respectively after administration of BRL37344 in failure rats while the corresponding numbers
were 12.2%, 15.8%, and 11.5% in control rats. Conclusion In comparison with non- failure rats the expression of
Bs- AR mRNA of left ventricle was obviously increased and the negative inotropic function was obviously increased in
failure groups when stimulating ;- AR.
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Fig.1 The pathological change of left ventricles in rats
(HE stain LM x200)

A Hypertrophy, swelling and degeneration of myocytes can be
seen in rats with heart failure as well as granulation tissue,
proliferative fibrous tissue, infiltrated inflammation cell in the
interstitial tissue; B These changes did not showed in the rats without

heart failure

1
Table 1 The mass variation of heart and lung in the rats with
heart failure
Control n=8  Failure n=8 t P
HMI mg/g 2.36+0.04 2.61+0.07 877 0.001
LVMI mg/g 1.89+0.05 2.12+0.08  9.75 0.001
RVMI mg/g 0.47+0.03 0.49+0.04 160 0.100

Lung/ body mass % 0.54+0.06 0.68+0.07 520 0.001
HMI: heart mass index LVMI: left ventricular mass index RVMI:

right ventricular mass index

B- AR B AR
mRNA (Bo/B- actin )
2
2 B- AR mRNA  (-actin
mMRNA

Table 2 The ratio of - AR subtypes mRNA and f - actin
mRNA of left ventricle of rats with heart failure

Control n=8 Failure n=8 t P
31/B-actin 0.74240.151  0.311+0.094  9.69 0.001
3,/B- actin 0.17240.020  0.180+0.020  1.13 0.200
Bs/B- actin 0.011+0.004  0.028+0.005 10.6 0.001
3 B- AR mRNA B-
AR mRNA
Table 3 The proportion of 3- AR subtypes mRNA in total (3-
AR mRNA in the rats with heart failure %
Control n=8  Failure n=8 F P
Bi/ Bi+Bs+Bs 80.24+5.43 59.95+431 9.3 0.01
B,/ Bi+B+Bs 18.63+2.10  34.72#3.25 16.5 0.01
Bs/ Bi+B+Bs 1.25+0.04 5.41+0.06 21.3 0.01

2 B3- AR mRNA
Fig.2 The Electrophoresis of [3; - AR mRNA of left
ventricles in rats

Lane 1 represents 100 bp marker; Lane 2, 3, 4, 5 respectively
represent B:- AR, B AR, [Bs- AR and (- actin of rats without heart
failure; Lane 6, 7, 8, 9 respectively represent B;- AR, B.- AR, Bs- AR
and - actin of rats with heart failure

23 B AR
BRL37344 LVESP +dp/dt,a
4 5
Bs AR BRL37344
LVESP +dp/dt. LVEDP

4 Bsr AR
Table 4 Change of hemodynamics of left ventricle with
administration of the same dosage of B;- AR agonist in the rats

with or without heart failure
Control n=8  Failure n=8 t p

LVESP mmHg -12.2+1.1 -16.1+19  6.96 0.001
LVEDP mmHg 9.8£1.0 10.5+1.1 186 0.10
+dp /dt, mmHg/s 15.8+1.2 -21.7421  9.68 0.001
dp/dt mmHg/s -11.540.7 -13.2+¢12 484 0.001

5 Bg‘ AR
Table 4 The effect on hemodynamics of left ventricle with
administration of ;- AR agonist in the rats with heart failure

n Before After t P
LVESP Control 8 142.4+6.2 123.4+5.1 4.35 0.002
mmHg Failure 8 125.0+5.5 102.3+4.3 8.62 0.001
LVEDP Control 8 11.9+1.1  13.2#1.3 5.56 0.001
mmHg Failure 8 19.3+1.6 21.5+1.8 6.72 0.001
+dp/dt,  Control 8 6.8+0.8 5.7+0.6 7.30 0.001
mmHg/s Failure 8  4.4+0.4 3.1+0.3 7.98 0.001
-dp/dt, Control 8 -59+0.7 -5.1+0.6 4.67 0.002
mmHg/s Failure 8 -4.2+04 -3.5+0.3 5.78 0.001

LVESP: left ventricular end- systolic pressure, LVEDP: left
ventricular end- diastolic volume, +dp/dtmax: the maximum pressure
ascending rate of left ventricle  -dp/dt.: the maximum pressure

descending rate of left ventricle
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