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Mechanisms of Modulation of Adrenergic Regulation 
of Spontaneous Activity Rate and Atrial Myocardial 
Contractility in Early Postnatal Ontogeny in Rats

Translated from Byulleten’ Eksperimental’noi Biologii i Meditsiny, Vol. 174, No. 9, pp. 274-277, September, 2022
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is present in neurons, cardiomyocytes, and the endo-

including myocardial contraction rate and force [1]. 

-

neurotransmitter criteria because it is stored in synap-

receptors located on the cell membrane. The action of 

pre- and postsynaptic receptors. Cardiomyocytes are 
-

1 2 3 5

-

sympathetic regulatory system as well as a part of a 
-

on the heart changes during ontogenesis. Therefore, 

requires further study.

1,2-adrenoreceptor agonist iso-
1,5

parameters of atrial isometric myocardial contraction 
in 21- and 100-day-old rats.

MATERIALS AND METHODS
We used 21-day-old (n n

old rats, morphological and regulatory  sympathetic 
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riments were performed in accordance with the Direc-

To record the amplitude-time indices of isometric 
contraction of the atrial myocardium, a strain-mea-

-

with forceps and cut off from the main arteries with 

dish, where strips of right atrial myocardium with pre-
-

2 4 -
2 4 3 -

-
traction was recorded. We studied the effects of the 

1,2
—5 -

-
1,5

(10—7

contraction parameters in 21- and 100-day-old rats 

-
1,5

—7

after isoproterenol application.

The following parameters of isometric contrac-
 

the “running-in” period before drug administration 
were used as a control.

-
-

-
p<0.05. The data 

are presented as the M±m; n is the number of atrial 
myocardial preparations used.

RESULTS

(p<0.001, n
contraction duration (p<0.001, n
decrease in contraction amplitude (p<0.001, n

p<0.01, 
n

p<0.01, n -

p<0.01, n
p<0.001, n

(p<0.01, n p<0.001, 
n

p<0.001, 
n

p<0.001, n
p<0.01, n

-
fects of isoproterenol were reduced when coadmin-

 

TABLE 1. 
21- and 100-Day-Old Rats (M±m)

Parameter
21-day-old rats 100-day-old rats

control isoproterenol control isoproterenol

PCA, peak/min 154.0±2.0 319.0±1.3*** 76.2±7.9 239.7±19.3***

Duration of contraction, msec 331.2±4.6 163.9±1.1*** 392.0±40.8 208.3±8.9**

Amplitude of contraction, g 0.0023±0.001 0.0019±0.0001*** 0.0320±0.0037 0.0163±0.0028***

Note. **p<0.01, ***p
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a tendency to a decrease in the effect of isoprotere-
nol was seen.

The results suggest the following mechanism of 
-

1,5 receptors in 

1 -
tors are localized on atypical cardiomyocytes of the 

f 

myocardial contractility.

The results allow us to hypothesize that the phy-

“inhibitory” effects on the heart, i.e., it is “limiting” and 
appears to suppress the effects of peripheral adre-

-
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Fig. 1. Effect of isoproterenol and Y1,5 receptor agonist [Leu31, Pro34]NPY on isometric contraction parameters of atrial myocardium 
a) Original record, b) changes in parameters in comparison 

p<0.05, **p<0.01.

Fig. 2. Effect of isoproterenol and the Y1,5 receptor agonist [Leu31, Pro34]NPY on isometric contraction parameters of atrial myo-
a) Original record, b) parameters in comparison 

p<0.01, ***p<0.01.
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cytes, as well as the strength and frequency of spontane-

-
-

-
-
-

-

-
mental changes of neurotransmitter properties in sym-

-

-
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