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After hypodynamia last ing 14 and 28 days, the res i s t ance  of dogs to shock-producing t r auma  
is lowered,  and t raumat ic  shock develops f a s t e r  and i r r eve r s ib ly ,  in dogs whose movements  
were  l imi ted for  28 days,  r e s i s t ance  to t r auma  i tself  was lowered.  In o rd e r  to r e s t o r e  the 
a r t e r i a l  p r e s s u r e  in the final stage of t raumat ic  shock in animals  exposed to hypodynamia,  
much l a rge r  volumes of blood substi tutes had to be infused. 

Prolonged hypodynamia considerably a l t e r s  the reac t iv i ty  of the body and lowers  i ts r e s i s t ance  to 
pathogenic agents [1, 2]. Among the d i so rde r s  observed  in hypodynamia,  pa r t i cu la r  significance is at tached 
to the development of decompensat ion of the ca rd iovascu la r  sys tem,  weakening of chol inergic  influences 
on that  sys tem,  and general  bodily asthenia [1]. 

Since pe r sons  kept for  long per iods  in a state of r e s t r i c t e d  movement  can be subjected to severe  
mechanical  t rauma,  an exper imenta l  investigation of the cha rac te r  of reac t iv i ty  of the ca rd iovascu la r  sys-  
t em  in these  conditions was at tempted.  

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

Exper iments  were  c a r r i e d  out on 31 male dogs weighing 13-24 kg. Hypodynamia was induced by 
keeping the dogs in special  f r a m e s  which severe ly  r e s t r i c t e d  the i r  movements  throughout the exper iment .  
P rev ious  investigations showed that during enforced l imitat ion of movement  the course  of hypodynamia 
was cha rac t e r i zed  by marked  motor  excitat ion of the animals  for  the f i r s t  1 or  2 days; this then subsided, 
the body weight p rogres s ive ly  fell, and the animal developed muscular  weakness,  increas ing hypertension,  
and activation of the glucocort icoid function of the adrenal  cor tex .  The physiological changes observed in 
this type of r e s t r i c t e d  mobility,  par t icu lar ly  in i ts ea r ly  period,  depend not only on the hypodynamia itself, 
but also on the developing manifestat ions of emotional  and physiological  s t r e s s  [5]. 

Of the total  number  of dogs taking par t  in the exper iment ,  10 ( se r i e s  1) were  kept under  the condi- 
t ions of hypodynamia for  14 days, and 8 ( se r i e s  I1) under  the same conditions for  28 days.  After the ani- 
mals  had been removed  f rom the f rame  they were  fixed to the exper imenta l  bench and shock-producing 
t r auma  was inflicted by crushing the soft t i s sues  of the thigh until the defensive response  ceased,  the ani- 
ma l ' s  genera l  condition became severe ly  disturbed,  and the blood p r e s s u r e  fell  to 60-65 ram. Shock was 
produced in the same way in 13 intact dogs ( se r i es  III, control) .  Respira t ion and a r t e r i a l  p r e s s u r e  were  
r e c o rde d  on a kymograph.  The magnitude of the carot id  sinus p r e s s o r  r e f l e x e s  in response  to compres -  
sion of the common carot id  a r t e r y  for  5 and 10 see was determined.  After  infliction of the t rauma,  the 
animals  under observat ion for  6 h, during which t ime the duration of the i r  survival  and the effect iveness  
of adminis t ra t ion of Pet rov '  s blood substitute [4] f rom a high r e s e r v o i r  under a p r e s s u r e  of 100 mm Hg, 
by Kulagin' s method [3], were  noted. The dogs were  all t r ea t ed  simultaneously in all the s e r i e s  of exper i -  
ments ,  and ar t i f ic ia l  r e sp i ra t ion  was s tar ted  as  soon as a state of agony developed, when spontaneous 
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TABLE 1. Effect of Mechanical Trauma and Prolonged Hypodynamia on Charac te r  of Carotid Sinus 
Reflexes in Dogs 

Series of experiments  

Control (IID 

After hypodynamia for 14 days (~ 

After hypodynamia for  28 days (I1) 

Initial state 

13 

10 7 3 

8 6 3 

Torpid phase of shock 
(5 rain after  trauma) 

q~ 

- -  13 
P < 0.025 

10 
P < 0.025 

8 
P < 0.025 

5 min after  t rea tment  

r r 

,-~ "~ ~ "~ {D 

2 

7 6 
Pl < 0.025 

| 

6 1 ] 5 
~ < 0.025 

Note.. P - probabili ty that differences between individual se r ies  of experiments  are  significant; P1 - 
probabili ty that differences between individual stages of investigation in control  exper iments  and experi-  
ments  with hypodynamia are  significant. Statistical analysis  by F i s h e r ' s  method. 

breathing ceased,  the corneal  ref lex disappeared,  and the a r te r ia l  p r e s su re  fell to 0-10 mm Hg. At the 
same t ime,  the r e s e r v o i r  sys tem was connected to the right femoral  a r t e ry .  After the resumpt ion of spon- 
taneous breathing and elevation of the a r te r ia l  p re s su re  to 90-100 mm Hg, the flow of fluids in the r e s e r v o i r  
was automatical ly stopped. The r e s e r v o i r  was disconnected 1 rain later .  

EXPERIMENTAL RESULTS 

The mean level of the arterial pressure in the dogs exposed to hypodynamia was slightly higher 
(series I, 166• mm Hg, P < 0.05; series II; 153~4.2 mm Hg) than in the control (148~:4.5 ram), evi- 
dently on account of the development of emotional and functional stress [I], while the respiration rate 
(28~4) was considerably lower (P < 0.05) after hypodynamia for 28 days (series I~ than in the other series 
of experiments (control, 54• series I, 66• 

After trauma, the transient excitation which the animal developed was followed by a serious general 
condition, the carotid sinus pressor reflexes disappeared or became phasic in character, the arterial 
pressure fell, marked tachycardia was observed, and in most cases the respiration rate was slowed. As a 
rule, third-order waves appeared on the arterial pressure curve after trauma; as the shock increased 
these waves became deeper, and 30-40 rain before the animals' death they disappeared. 

The results of these experiments showed that prolonged hypodynamia considerably modifies the body's 
response to mechanical trauma severe enough to cause shock. For instance, the mean number of blows 
necessary to produce shock in the dogs after hypodynamia for 28 days was 87• (M• whereas the con- 
trol animals required 140• blows, and dogs exposed to hypodynamia for 14 days required 175• blows. 
In addition, in the animals exposed to hypodynamia, after trauma there was no definite tendency for the 
arterial pressure to rise, the general depression increased progressively, and as a rule the animals died 
60-90 rain later. By contrast, in most of the control dogs a long period of relative compensation was ob- 
served, and the period of survival in a state of shock (197~30 mint was significantly longer than in dogs ex- 
posed to hypodynamia (68• rain after 14 days; 86• rain after 28 days; P < 0.01). Two dogs in the 
control series recovered from shock spontaneously, but this was never observed in the series of experi- 
ments with hypodynamia. 

In the dogs after hypodynamia, more profound disturbances of reflex regulation of the circulation 
from the carotid sinus zone than in the control series were found (Table I). 
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To r a i s e  and stabil ize the a r t e r i a l  p r e s su re  of the dogs in the control  se r ies  of exper iments ,  a much 
smal le r  volume of blood substitute had to be injected than in the se r i e s  of exper iments  with hypodynamia 
{control 29.2• ml/kg, a f te r  14 days hypodynamia 43.4• ml/kg, a f te r  28 days 45.4• ml/kg). The 
mean survival  of the dogs (in rain) af ter  t r ea tment  in the var ious  se r i e s  of exper iments  was: control  
109• se r i e s  1 42:~11, s e r i e s  II 38 • 13. 

Prolonged l imitat ion of the animals '  movements  thus reduced the i r  res i s tance  to the sequelae of 
shock-producing t rauma.  
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