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We analyzed parameters of the pumping function of the heart in rats subjected to enhanced
motor activity after a preliminary 70-day hypokinesia under conditions of a- and -adrenergic
receptor stimulation with norepinephrine followed by blockade of B-adrenergic receptor with
propranolol (obsidian) and a, -adrenergic receptors with doxazosin. After norepinephrine ad-
ministration, the HR and cardiac output were higher in rats with enhanced physical activity
after preliminary hypokinesia than in rats with low physical activity. After propranolol ad-
ministration, stroke volume and cardiac output in 100-day-old rats with limited activity were
lower, and HR higher was than in rats with enhanced physical activity after preliminary 70-day
hypokinesia. After administration of doxazosin, rats with limited motor activity demonstrated
more pronounced changes in HR than rats with enhanced physical activity after preliminary

70-day hypokinesia.
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Regulation of the pumping function of the heart in the
developing organism exposed to different modes of
physical activity was analyzed in some studies [1,5].
Hypokinesia delays the age-related development,
while enhanced physical activity accelerates the de-
velopment of pumping function of the heart [2-5].

Here we studied the pumping function and the
mechanisms of its regulation during transition from
hypokinesia to intensive exercise.

MATERIALS AND METHODS

The experiments were carried out on 70- and 100-day-
old albino rats. Group 1 included animals with limited
physical activity (LPA, hypokinesia); group 2 com-
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prised rats during the transition from LPA to enhanced
physical activity (EPA) (LPA-EPA). Growing rats were
placed in immobilization cages to limit motor activity
[1]. After preliminary 7-week hypokinesia, the rats
were subjected to progressively increasing physical
exercise. The rats were forced to swim for 10 min on
day 1; then the time of swimming increased by 5 min
during the 1st week and by 10 min during the 2nd and
the 3rd weeks. By the end of the 3rd week, the dura-
tion of the training session reached 80 min. During the
4th week, the training session lasted 90 min including
30 min with a load of 3% body weight.

Differential rheograms were recorded in rats nar-
cotized with urethane (800 mg/kg intraperitoneally)
during spontaneous respiration using an RPG-204
rheoplethysmograph developed and made at the exper-
imental production workshop of the Russian Academy
of Medical Sciences. Pharmacological preparations
were applied against the background of the previous
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rats with LPA (p<0.05). In 70-day-old rats subjected 5} © 5 °e 8§ @ 2
to hypokinesia, norepinephrine increased HR by 43.9 & © © g ¥ J|=
bpm and in 100-day-old rats by 70.3 bpm (p<0.001). % _ o o i P 8
HR increased by 107.9 bpm after norepinephrine Z Q 8 s 8 8 gl=
administration in 100-day-old rats with LPA-EPA 2 gl e e S e 2 E,
(p=0.01). Propranolol decreased HR in rats with LPA: 3 < I 3 o 3 afég
in 70-day-old rats by 97.7 bpm and in 100-day-old rats e ~ o S s ol §
by 153.1 bpm (p<0.01). After propranolol administra- a):'_ . - . . — =
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100-day-old rats, this reaction was more pronounced 5 Al © $ 8 < g
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Stroke volume (SV) before dissection under con- = E E © E % =
ditions of natural breathing in 100-day-old rats with £ 3 e g 8 8 3 %
LPA-EPA increased by 0.123 ml in comparison with DC: _ g L 5 9 gl E
that in coeval animals with LPA (p<0.05). Age-related = | & g . — =
increase in SV was found in rats with LPA after nor- & | £ S g 2 3 &l
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Norepinephrine increased SV by 0.021 ml in 100-day- °le S S 2 = =l
old rats with LPA-EPA. Transition from LPA to EPA _é o s = °Is
significantly reduced SV response to norepinephrine 2l < < T N
at the age of 70 days. In rats subjected to hypoki- = T EE - L =
nesia, SV decreased after propranolol administration & T w© S e 2 gls
by 0.066 ml in 70-day-old rats and by 0.062 ml in g < - 8 8 5|k
100-day-old rats. In 100-day-old rats with LPA-EPA, a - — . c E
SV after propranolol administration decreased by 5 S S - S 2 2 |s
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LPA by 20.2 ml/min (p<0.05), which is consistent
with previous findings [3]. After norepinephrine in-
jection CO increased by 28.3 ml/min in 100-day-old
rats with LPA and by 35.6 ml/min in 100-day-old rats
with LPA-EPA (p<0.05). Propranolol reduced CO
by 20.9 ml/min in 70-day-old rats with LPA and by
47 ml/min in 100-day-old rats (p<0.05). After propran-
olol administration to 100-day-old rats with LPA-EPA,
CO was reduced by 64.5 ml/min (p<0.05). Admin-
istration of doxazosin decreased CO by 2.8 ml/min
in 70-day-old rats with LPA and by 14.5 ml/min in
100-day-old rats with LPA-EPA (p<0.05).

Thus, 100-day-old rats showed significantly re-
duced HR and increased SV and CO upon transition to
enhanced exercise after preliminary 70-day hypokine-
sia compared with rats with LPA. After norepinephrine
administration, HR and CO in rats subjected to EPA
after preliminary hypokinesia was higher than in rats
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with LPA. SV and CO were lower under conditions
of propranolol treatment and HR was higher than in
rats with EPA after preliminary 70-day limitation. HR
changed more markedly in rats with LPA after doxa-
zosin administration compared to rats with EPA after
preliminary 70-day hypokinesia.
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