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A r t e r i a l  p r e s s u r e  of dogs at  different  age per iods  s ta r t ing  f rom the f i r s t  days of life was r eco rded  
with an c l e c t r o m a n o m e t e r .  During the f i r s t  days  the diastol ic  p r e s s u r e  was ~8 • 8.2 and the sys to l ic  
83 • 3.49 m m  Hg. In adult dogs the diastol ic  p r e s s u r e  i n c r e a s e s  sl ightly to 55.6 �9 2.17 m m  Hg but tim s y s -  
to l ic  p r e s s u r e  r i s e s  far  more  (147.4 + 5.55 m m  Hg). The inc rease  in sys to l i c  and pulse p r e s s u r e  takes 
place a t  the t ime  when the f i r s t  sigms of tonic exci tat ion of the vagus cen te r s  of the h e a r t  appear ,  and it be -  
c o m e s  pa r t i cu l a r l y  m a r k e d  in dogs at the age of 2.5-3 months or  m o r e .  F r o m  the  t ime  of appea rance  of 
tonic exci ta t ion of the vagus cen te r s  of the h e a r t  and slowing of the h e a r t  r a t e ,  the durat ion of the sys to l ic  
por t ion of the pulse wave d e c r e a s e s  re la t ive  to the total  durat ion of the wave .  The working eff ic iency of the 
hea r t  i n c r e a s e s  with age .  

Dur ing pos tna ta l  ontogenes is  in dogs the h e a r t  r a t e  (HR) fal ls  on the ave r age  f r o m  220 to 9 0 - 6 0 / m [ n  
while the a r t e r i a l  p r e s s u r e  r i s e s  [1, 3-7 ,  9]. 

In the p r e s e n t  invest igat ion the a r t e r i a l  p r e s s u r e  was studied during ontogenesis  by  means  of an e lec-  
t r o m a n o m e t e r .  

E X P E R I M E N T A L  M E T H O D  

By m e a n s  of e l e c t r o m a n o m e t r i c  r ecord ing  accura te  de te rmina t l c~s  ca n be made  of the sys to l i c  (SP) and 
dias tol ic  (DP) p r e s s u r e s  in puppies of d i f ferent  ages ,  the durat ion of the pulse wave,  and a lso  the durat ions  
of its sys to l ic  and diastol ic  por t ions .  The p r e s s u r e  in the f e m o r a l  a r t e r y  was r eco rded  undo. ~ acu te  expe r i -  
menta l  conditions by an "Orion" e l e c t r o m a n o m e t e r ,  tn v e r y  young puppies (under 1.5-2 months)  the m e a s u r e -  
m e n t s  we re  made without anes thes ia ,  and only data  obtained on puppies  whose h e a r t  r a t e  dur ing the e x p e r i -  
men t  co r r e sponded  to the nat~aral r a t e  under  normal  waking and r e s t i ng  conditions were  used for  ana lys i s .  
Older puppies  (2.5 months and above) and adult dogs were  anes the t ized  with morphhfe  during the expe r imen t ,  
and the i r  hea r t  r a t e  coincided a l m o s t  comple te ly  with that  in a s ta te  of comple te  r e s t .  Expe r imen t s  were  
c a r r i e d  out on 30 puppies of va r ious  ages  (from one day to t h r e e  months) and seven adult dogs.  

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

The f i r s t  group of puppies included those up to the age of 16-18 days ,  whose ca rd iac  ac t iv i ty  is under  
the control  of cen te r s  of sympathe t ic  innervat ion [3-5, 7]. The durat ion of the pulse wave,  equal to the du ra -  
tion of the ca rd iac  cycle  [10], was 0.3 :~ 0.03 sec .  The durat ion of  the sys to l ic  compohent  was 0.085 :~ 0.0065 
sec  (28.5 ~ 1.169c of the durat ion of the waves) ,  and the durat ion of the diastol ic  component  was 0.22 ~ 0.08 
sec  (71.5 �9 1.11%). The mean  HR was 180-220/ ra in ,  the mean  SP 83 i 3 . 4 9 m m  Hg, the mean  DP 48 �9 8.2 
m m  IIg,  and the pulse p r e s s u r e  (PP) 35 • 2.66 m m  Hg. The  mean  a r t e r i a l  p r e s s u r e  of these  puppies was 
65.4 + 2.77 m m  Hg. The PP  at  this age was 55 i 3.48% of the mean .  No ca tac ro t i c  waves  were  seen  on the 
a r t e r i a l  p r e s s u r e  curve  (Fig. la ) .  

The f i r s t  s igns of tonic excitat ion of the vagus cen te r  of the hea r t  appea r  in puppies at  the age of 16- 
18 days  [5-9], when the HR begins  to fal l  and the durat ion of the pulse wave i n c r e a s e s .  In the puppies of the 
second age  group (from 18-20 days  to 2-2.5 months) the durat ion of the pulse wave was 0.36 ~ 0.008 sec ,  
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Fig.  I .  Curves of blood p r e s s u r e  in femora[  
a r t e r y  of puppies aged 4 days (a) and 20 days 
(b). The r i se  of the curve  co r responds  to a 
r e s p i r a t o r y  fluctuation in blood p r e s s u r e .  

L} 

Fig.  2. Curves  of blood p re s su re  in femoral  a r t e r y  of a 
puppy aged 2.5-3 months (b) and an aduIt dog (a). 

the duration of the systol ic  component 0.072 + 0.0062 sec (19.8 • 2.3% of the whole pulse wave), and the 
diastolic 0.29 • 0.008 sec  (80 2 2.22~r The value of HR was 140-160/ ra in ,  SP 96 • 3.62 mm Hg, DP 5! 
3.88 mm Hg, PP  44 =~ 1.66 mm Hg, and the mean  a r t e r i a l  p r e s s u r e  73.4 :L 3.65 mm Hg. At this age,  PP  was 
60,8 �9 4.35% of the mean  p r e s s u r e .  A ca tacro t ic  wave could only just  be dis t [n~t ished on the a r t e r i a l  p r e s -  
sure  curve of the puppy aged 20 days (Fig. lb) .  Well marked  ca tacro t ic  waves were seen on the curves  for 
puppies aged 1.5-2 months .  

The constant  tonic excitation of the vagus center  of the hear t  becomes  es tabl ished after  the age of 
2.5-3 months [5, 7-9] .  In our exper iment  the HR of the puppies of the third age group (2.5-3 months) fell to 
90 / min .  Because of sinus arrh}<hmia,  the  duration of the pulse wave var ied f rom 0.5 (during inspiration) 
to 0.9 sec (during expirat ion,  with a mean value of 0.7 + 0.038 see).  The durat ion of the systol ic  component 
~ s  0.052 • 0.0031 sec (9.2 e 1.34~}~ of the total duration of the pulse wave), while the duratibn of the d ias -  
tolic component was 0.65 + 0.045 sec (90.8 • 1.35%). Wel l -marked  ca tac ro t i c  waves were present ,  giving 
the curve a polycrot ic  cha rac t e r  (Fig. 2b). The a r t e r i a l  p r e s su re  of the puppies of this age group was much 
higher  than in the animals  of the preceding groups:  SP 122 • 1.47 mm Hg, DP 53 • 4.2 m m  Hg, PP  69 • 
3._5 mm Hg, mean a r t e r m l  p r e s s u r e  87 • 2.6 m m  Hg. At this age, PP  was 79.7 • 5.94% of the mean p re s -  
su re .  

Age group 4 included adult dogs in which the level of tonic excitation of the vag~as center  of the hea r t  
is highest  [3, 5, 8-10].  Accordingly  their  HR fell to 60, or  even sli~phtly below, and this was accompanied by 
an increase  in the sever i ty  of the sinus a r ry thmia .  Their  pulse wave duration increased  to a mean value of 
1.I1 �9 0.055 sec (with fluctuations f rom 0.7 sec in the phase of inspirat ion to 1.4 sec during expiration).  The 
duration of the systol ic  component  was 0.06 • 0.0057 sec,  or  6 ~- 0.68% of the pulse wave durat ion,  the d ias -  
tolic component being 1.05 �9 0.062 sec (94 • 0.6869~). Only one, b u t a  c l ea r ly  defined dicrot[c  wave, was 
present  on the diastolic component (F ig .  2a). SP 147.4 =~ 5.55 mm Hg, DP 55.6 • 2.17 mm Hg, PP  91.8 • 
5.46 mm Hg, m e a n  a r t e r i a l  p re s su re  101.5 • 5.46 mm Hg. In adult dogs with well marked  vagal tone, PP 
was 90 • 4.56~ of ~he mean  p r e s s u r e .  

Hence, during postnatal ontogenesis the a r t e r i a l  p r e s s u r e  of the dogs rose  mainly because of an in- 
c r e a s e  in SP and PP,  the vaIue of DP increas ing only slightly.  The increase  in SP and PP  was mairhy at-  
t r ibutable to an increase  in the s t roke  volume of the hear t  [I0}, which is observed  during ontogenesis .  The 
fac t  that DP remains  at a compara t ive ly  low level in adult  dogs evidently ensures  economy in the work of 
the left vent r ic le .  In addition, the dec rease  in duration of the systol ic  component  re lat ive to the duration of 
the whole pulse wave, which we found in dogs f rom the t ime that they acquire  vagal tone demons t ra tes  shor t -  
ening of the re la t ive  duration of ca rd iac  sys to le ,  suggest ing a fur ther  increase  in working eff iciency of the 
myoca rd ium.  It is important  to note that with the appearance of tonic excitation of the vagus cen te r s  of the 
hear t ,  the systol ic  index (i.e., rat io between the duration of e lec t r ica l  systole  and the duration of the card iac  
cycle  [2, 8]) fal ls ,  affording fur ther  evidence of increased  working eff iciency of the myoca rd ium.  
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