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Changes in the hear t  ra te ,  pulse p re s su re ,  and stroke and minute volumes of the circulat ion 
(calculated by S t a r r ' s  formula) were studied in 85 children with muscular  and asthenie types 
of build in a rest ing state and after  functional loads. In children of muscular  type of build, 
the indices of potential lability of the card iovascular  sys tem were significantly higher than 
in asthenics.  The c r i t e r ion  charac ter iz ing  potential lability most  fully is the increase  in 
cardiac  output. 

In children with a more powerfully developed skeletal musculature ,  higher indices of the potential 
lability of the card iovascular  sys tem have been obtained on the basis of the increase  in cardiac output. 

Work in the author ' s  labora tory  has demonstrated the role of the degree of development of the skele-  
tal musculature in determining the potential lability of the hear t ,  a t e r m  applied to the range between the 
initial and the highest possible value of the hear t  rate [1, 5, 7]. It was subsequently concluded [2] that the 
potential lability is charac te r i zed  most  fully by the change in systol ic  output of the hear t  and the increase  
in the minute volume. 

The object of the presen t  investigation was to study the potential lability of the card iovascu la r  sys tem 
in children with different types of body build and charac te r ized  by different levels of skeletal  muscular  
development.  

EXPERIMENTAL METHOD 

Tests  were  ca r r i ed  out on 85 children selected f rom 480 healthy schoolchi ldren aged 10 years  af ter  
a thorough clinical,  physiological ,  and anthropometr ic  investigation by the usual methods [4, 8]. The type 
of body build was determined by means of Shtefko's scheme [9]. The subjects chosen consisted of two 
groups:  those with a predominantly muscular  and those with a predominantly asthenic type of build. Tests  
involving functional loads on the card iovascular  sys tem were ca r r i ed  out in which the subject sat  down and 
stood up 25 times in 30 sec,  a load of submaximal power for children of this age [3]. The hear t  rate was 
determined f rom the R-R interval of the ECG and the ar te r ia l  p re s su re  was measured  by Korotkow's 
method in a rest ing state in the sitting position before the load test  and in the f i rs t  10 sec thereaf ter .  
Continuous recordings  were then made until the initial values were res tored .  The minute volume in a 
rest ing state and after  the function tests  were determined by S ta r r ' s  formula [1(.] in the modification of 
Pugina and t3omash [6] for children: SV = 40.0 + 0.5 PP - 0.6 DP �9 3.2 • age, where SV is the stroke vol- 
ume,  PP  the pulse p r e s su re ,  and DP the diastolic p re s su re .  
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E X P E R I M E N T A L  R E S U L T S  

In children with a muscular  type of build, higher pulse p re s su res  were obtained in a rest ing state, 
mainly because of a higher systolic p r e s su re ,  and the hear t  rate was lower than in the asthenic children 
(Table 1). The increase  in hear t  rate after  physical  exert ion in children of muscular  build was higher 
than inthe as thenicchi ldren,  and its degree was grea te r  in boys than in gir ls .  This is mainly due to dif- 
ferences in the hear t  rate in the initial state.  The time taken for r ecovery  of the initial hear t  rate and 
a r te r ia l  p re s su re  was shor te r  in children of muscular  build (1 rain 40 sec) than in asthenics (3 min 10 sec). 
The increase  in pulse p r e s s u r e  occur red  through an increase  in the systol ic  and a decrease  in the dia- 
stolic p r e s su re .  In children of muscular  build, the increase  in pulse p r e s su re  after physical  work was 
g rea te r  (Table 1). 

In boys and girls  of muscular  build the stroke volume in a rest ing state was higher,  and the minute 
volume lower, than inas thenics(Table  1). After physical  exertion their s troke and minute volumes were 
increased,  the latter reaching much higher values than inthe asthenics, especial ly in boys.  When the in- 
c rease  in MV was expressed per  kg body weight, the following results  were obtained: in boys of muscular  
build 0.192, in asthenics 0.132; in gir ls  of muscular  build 0.142, in asthenic gir ls  0.110. The higher 
values of the s t roke volume, combined with relat ively low values of the hear t  rate,  reflect  the more  eco-  
nomicalac t iv i ty  of the card iovascular  sys tem in children of muscular  build. This is due to the higher 
tone of their  vagus regulation than in children with a poorly  developed skeletal musculature .  

After  physical  exertion the minute volume of children with muscular  build was increased to a much 
grea te r  degree than in theasthenicso For  example, boys of muscular  build showed an increase  in hear t  
rate of 81.2%, an increase  in stroke volume of 24.7%, and an increase  in minute volume of 140%; the co r -  
responding figures for the asthenies were 57.7, 16, and 86%. This compar ison indicates that the increase  in 
minute volume is the cr i te r ion  charac te r iz ing  the potential lability of the card iovascular  sys tem most  
fully. It was concluded f rom the analysis of the resul ts  that higher values of the potential lability of the 
card iovascular  sys tem are obtained in children with a well developed skeletal musculature.  
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