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Rheograms of puppies during ear ly  postnatal development are  charac te r ized  by maximal am-  
plitude, maximal rate of r ise  of the curve in the phase of rapid filling, maximal mean rate of 
fall of the catacrot ic  wave, and total absence of the dicrotic Wave. The f i rs t  three indices 
fall sharply in puppies by the age of 12 days, when a small  dicrot ic  wave appears oa the 
rheogram from the forel imbs.  In puppies aged 16-23 days a dicrot ic  wave also appears  in the 
rheogram f rom the hind limbs. 

Labora tory  investigations have shown that at an early age sympath ico-adrenerg ic  regulatory mecha-  
nisms are  predominant,  while with the appearance of antigravity responses  vago-chol inergic  mechanisms 
of regulation of card iovascular  activity appear and gradually become more f i rmly established [1-5, 7]. 

The object of the investigation descr ibed below was to study the blood volume of the skeletal muscles  
and to compare it with the cardiac  activity in dogs at different age per iods  by the method of impedance 
ple thysmography (rheography). 

EXPERIMENTAL METHOD 

Longitudinal rheograms  ol the fo re -  and hind limbs, their f i rs t  derivat ives (velocity curves),  and tile 
ECG in lead II were recorded.  The 4RG-1A rheograph designed by the Experimental  Ins t ruments  Work-  
shops of the Academy of Medical Sciences of the USSR (differential RC-c i rcu i t  with time constant 0.005 sec) 
and ]~ LKAR-6 elect rocardiograph,  with time constant 1.5 sec and t ransmiss ion  band 0.2-70 Hz, and with 
speeds of 50 and 100 m m / s e c ,  were used for the recording.  The rheographic e lect rodes  were tin disks 
each with an area  of 2 cm 2. The in tere lect rode distance was constant at 1.5 cm. 

The duration (Fig. 1) of the phases of rapid filling (a), slow filling (b), ca tacrot ic  wave (D), the time 
of one complete pulse wave (T), the heart  rate, and the amplitudes of the curve in ohms (R2) were calculated. 
The rate of r ise  of the curve in the phase of rapid filling in ohms per  second (V a)  and the rate of r ise of 
the curve in the phase of slow filling in ohms per  second (Vb) also were  calculated. The mean rate of fall 
of the catacrot ic  wave (V d) or  the relative index fi were  calculated by the equation 

R 2 x P  
Vd = tk ' 

where R 2 is the amplitude of the curve (in ohms); P, the hear t  rate;  and tc, the duration of the ca tacrot ic  
wave (in sec). The temporal  indices also were  calculated as percentages  of the total duration of the pulse 
w a v e .  

The investigation was ca r r i ed  out on 26 puppies at rest ,  aged f rom 4 days to 3 months. Four  age 
groups were distinguished on the basis  of the laboratory resul ts  and resul ts  of the present  investigation: 
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Fig. 1. Diagram showing calcula-  
tion of rheographic indices. Rheo- 
g ram shown above, and its f i rs t  
derivative below. Explanation in 
text. 

1) 4-7 days, 2) 12 days, 3)16-23 days, and 4) 11/2-3 months after  
birth. The number of animals in groups 1, 2, and 4 (n) was six, and 
in group 3 it was eight. 

E X P E R I M E N T A L  R E S U L T S  

The resul ts  given in Table 1 show that the amplitude of the 
curve (R2) was highest in puppies aged 4-7 days and was much 
lower by the 12th day after  birth. By 16-23 days this index showed 
a certain increase,  but it then fell again. The duration of the phase 
of rapid filling (a) remained almost  unchanged with age in absolute 
value. However, if expressed  as a percentage of the total duration 
of the pulse wave, this index was reduced in the second and third 
age groups. The duration of the phase of slow filling (b) decreased  
with age when expressed both in absolute t e rms  and as a pe rcen t -  
age of the total duration of the pulse wave. The rate of r ise of the 
curve in the phase of rapid filling (Va) was highest in the puppies 
of the f i rs t  age group and was reduced by the 12th day after  birth. 
Differences between the ra tes  of r ise  of the curve in the phase of 
slow filling (Vb) between the group of animals are  not significant. 
The duration of the ca tacrot ic  wave (D) and of the whole pulse wave 

increased  with age. The mean rate of fall of the ca tacrot ic  wave (Vd) in both the fo re -  and hind l imbs was 
highest in the f i rs t  age group. This index showed a decrease  by the 12th day after  birth. The dicrot ic  wave 
was completely absent on the rheograms  of the puppies aged 4-7 days. By the 12th day after  birth, a very  
small dicrot ic  wave appeared on the rheograms  of the forel imbs,  and by the 16th-23rd days it was also 
found on the rheograms  of the hind limbs. In puppies aged 11/2-3 months the dicrot ic  wave was c lear ly  
defined on the rheograms  of both limbs. 

The g rea te r  amplitude of the rheograms in the puppies aged 4-7 days discovered in this invest iga-  
tion and, consequently, the g rea te r  inflow of blood with the pulse to the skeletal muscles,  together with the 
decrease  in amplitude of the rheogram with age, can be interpreted in the light of Mil'manVs concept [6]. 
According to Mil 'man, in early postnatal  deveIopment the volume of the vascu la r  sys tem per  unit mass  is 
greater ,  and it diminishes with age. The reason for this phenomenon is that with an increase  in the number 
of cells during growth of the organism the blood vesse ls  cannot reach every cell, for the simple reason that 
they can grow in only two directions in space whereas  the mass  of cells increases  in three directions.  
The g rea te r  pulse inflow in puppies aged 4-7 days is combined, as other  investigations in the labora tory  
[1-3] have shown, with low v i sco-e las t i c  proper t ies  of the a r te r ia l  walls, which in this par t icu lar  case is 
evidently ref lected in the absence of a dicrot ic  wave, the maximal rate of r ise  of the curve in the phase 
of rapid filling, the longer duration of the per iod of slow filling, and the shor te r  duration of the catacrot ic  
wave. 
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