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From comparat ive  ontogenetic  researches carried out in the laboratory,  it  has been established that the changes 

and transformations in the ac t iv i ty  of the respiratory and cardio-vaseular  systems during the process of postnatal  
ontogenesis in various species of animals  depend, not on the "energy surface rule" as used to be accepted  [14], but 
on a pecul iar  feature in the corresponding development  of the skeletal  musculature [1-6,  12]. These researches 
induced us to carry out a compara t ive  ontogenetic  study of the changes in energy expenditure at different age  periods. 
Of special  interest in this sense is the dog in which, during postnatal  ontogenesis (as dist inct  from cer ta in  other m a m -  
mals),  a vagal  regulat ion of the ac t iv i ty  of the heart  is developed.  We were unable to find in the l i terature  any 
systematic investigations devoted to the study of the pecul ia r i t ies  in the changes of energy expenditure in the dog 
throughout l i fe  from birth to matur i ty .  Art ic les  deal ing with a study of the gas exchange taking p lace  in the dog 
during different age periods are given in the l i terature  c i ted  below [7, 9, 10, 11, 13, 16]. 

The problem in the present work was to examine  the oxygen consumption involved in energy expenditure in 
a normal ly  developing dog at  different age periods from birth to the adul t  stage. 

M E T H O D S  

The determinat ion of oxygen consumption was carried out in a respiration chamber s imilar  to that described 

by N. I. Kalabukhov [8] and Grad [14], 

The dimensions of the respiration chambers used depended on the age of the exper imenta l  an imal ,  The cham-  
ber was p laced  in a bath main ta ined  at  the requisite temperature .  An autoclave  of suitable dimensions and especia l ly  
adapted for the purpose was employed for invest igat ing the oxygen consumption of adul t  dogs, The animals  were 
first of a l l  kept  for a period of 20-30 rain in the respiration chamber  immersed  in the bath,  Readings of the level  
of oxygen consumption were made over f ive-minute  intervals during a 15 rain exposure, The use of glass chambers 
enabled visual observations to be made on the condit ion and behavior  of the exper imenta l  animals ,  Experiments 

in which there was no consistency in the values registered over f ive -minu te  intervals were not taken into account .  
With the aid of a special  thermoprobe,  connected with an e lec t ro thermometer ,  rec ta l  temperatures were measured 
up to and immed ia t e ly  after making an exper imenta l  observation, The oxygen consumption was determined in the 
chamber at a temperature  corresponding to that of the vivarium (19-22~ 

For measuring the oxygen consumption corresponding to the basal metabol i sm,  adult  dogs and whelps e ighteen 
months old were used and were p laced  in the chamber  12-16 h after a mea l .  A short period of alertness occurred 
in the young whelps during suckling t imes after which they were contented for 2.5-3 hours. If the opportunity for 
the whelps to take milk  was e l imina ted  by a l ternate  s t imulat ion of the food center ,  then the sharp increase registered 
in the oxygen consumption connected with the motor feeding reactions cannot be accepted  as normal .  On the con- 
trary, during a longer starvation period the body temperature  of the whelp begins to drop and leads to a reduction in 

the oxygen consumption, Consequently,  young whelps were put into the respiration chamber 1-11/z hours after a c -  
cepting food. When they were 16-18 days old, examinat ions could be made as soon as 5-6 h after taking food. 
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Fig. t .  Changes in the relative surface area of the body in dogs during 
postnatal ontogenesis. 

With the aim of preventing a drop in the body temperature of the whelps while they were in the respiration 
chamber and in order to make conditions as near natural as possible, a special wadded housing was constructed. 

The values for oxygen consumption obtained in the experiments were converted and based on unit weight and 
unit surface of the body. The surface area of the body was calculated from Meyer's formula 

s = K84-P 

where S = surface area of the body; P = weight of body; K = a coefficient which for adult dogs and whelps over 1 kg 
in weight was 11.2 and for whelps less than 1 kg in weight was 10.1. Three hundred and thirty experiments were 
made on 180 dogs. 

R E S U L T S  

The curve in Fig. 1 shows the changes in the relative values for the surface area of the body in dogs from birth 
to maturity. According to the "energy surface rule," the curve following the changes in oxygen consumption per 
unit body weight should correspond closely with the curve showing the changes in the relative values for surface area 
.of the body, but the curve showing the increase in oxygen consumption per unit surface area should be a horizontal 
line, Fig. 2 represents the curve connecting the level of oxygen Consumption with unit body weight and Fig. 3 is the 
curve in which oxygen consumption is plotted against unit surface area at different ages. 
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Fig.  2. Changes in oxygen consumption per unit body weight in dogs during 
postnatal  ontogenesis. 

Before analysing the curves it is necessary, first of a l l ,  to e l imina t e  the results obtained on the first day of l ife 
when the body temperature  of the whelp was 30-33 ~ and the oxygen consumption amounted to 19 ~ 0.9 m l / k g / m i n  
or 129 :k 5.75 m l / m 2 / m i n .  In the very ear ly hours of l ife the level  of oxygen consumption was stil l  lower, being 
equal on an average to 15 m l / k g / m i r i .  But from the second day after bith the oxygen consumption per unit weight 
and surface area increased.  The 4th-5th day must be excluded because at  that period the body temperature  of the 

dog, not in the special  wadded housing within the respiration chamber,  dropped one or two degrees. 

Four or five days after birth the body temperature increased to 35.5-37 ~ . The oxygen consumption, both per 
unit weight and per unit surface area ,  also increased although the corresponding value for surface area of the body 
decreased.  From the 4-Sth day to the 12-13th day of l ife the body temperature  was stationary at 37-37,5 ~ During 
that period the oxygen consumption, both per unit weight and per unit surface area ,  f luctuated within compara t ive ly  

narrow l imits .  On the 18-20th day the body temperature reached 38 ~ and when the dogs were a month old i t  was 
38.5 ~ , which is the temperature  of an adult  dog. The rise in oxygen consumption at this t ime ,  both per unit weight 
and per unit surface area,  could be at t r ibuted to a rising body temperature .  In spite of this, we did not observe a 
straight l ine relationship between the changes in body temperature and those in oxygen consumption per unit surface 
area.  

The reduction in oxygen consumption, which has been demonstrated,  began on the 12-13th day at a t ime  when 
the standing pose was being s tabi l ized (see Fig. 2) with the help of the forel imbs.  The next drop in this value was 

noted on the 18-20th day when the standing pose involved the hindlimbs as well .  Final ly ,  a greater  reduct ion took 

p lace  when the dog, two months old, had quite mastered the act of locomotion and had become independent  of its 
mother. 
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Fig. 3. Changes in oxygen consumption per unit surface area of the bodY in dogs 
during postnatal ontogenesis. 

Attention should be paid to the similarity between the curves showing the changes in oxygen consumption per 
unit weight and per unit surface area of the body during the process of postnatal ontogenesis. The differences between 
them concern only the growth period from the 20th to the 60th day when oxygen consumption per unit surface area 
again begins to rise. In the over-all similarity between the curves, considerable quantitative differences can be ob- 
served. Thus, from birth to maturity, the oxygen consumption per unit body weight drops almost 3.5 times whereas, 
if it is based on unit surface area, it drops only 1.3 times. The maximum level of oxygen consumption per unit 
weight occurs on the 4-5th day, but in the adult stage it is 4.2 times less. The maximum oxygen consumption esti- 
mated on unit surface area occurs on the 12-13th day, but in the adult stage the level is only 1.6 times lower. 

From an analysis of the data obtained it can be concluded that the changes in the level of oxygen consumption, 
estimated both on unit weight and unit surface area, during the process of postnatal ontogenesis is not related solely 
to the energy surface rule. The observed relationship appears to be far more complex than the law of surface requires 
and it needs further special study. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g iven  in the  o r i g i n a l  R u s s i a n  journal .  Some or al l  of  t h i s  per/ -  

od ica l  l i t e r a t u r e  may  we l l  be  a v a i l a b l e  in E n g l i s h  t r ans la t i on .  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  th i s  i s s u e .  
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