
tion of cases  was much more  uniform for group 1 than for group 2, in which small  responses  predominated 
sharply. The distribution curves based on the results  obtained with high angular velocities (group 200 to 400 
~ showed roughly the same pattern (Fig. 2b). 

The resul ts  show that the cha rac te r  of the s t re tch reflex in patients with elonus was close to normal ,  or  
even showed'a higher  level of excitation, in agreement  with data in the l i terature [4]. In the patients without 
clonus, on the other  hand, reflex excitabili ty was considerably depressed,  so that the threshold of the responses  
were ra ised and thei r  amplitude reduced. 

Because of these resul ts ,  attention was directed to the difference in the degree and charac te r  of r ecovery  
of functions in these patients. Comparison of the ability of different groups of patients to contract  their  calf 
muscles  actively showed that in 9 out of 10 patients in group 1, during the attempt to c a r r y  out voluntary move- 
merits activity was observed in the eaIf muscIe; in the patients of group 2, on the other  hand, activity was ob- 
served in only 5 0f the 12 patients. Eight of the 10 patients in group 1 but only 3 of the 12 patients in group 2 
could walk or  move about. The g a m m a - s y s t e m  is evidently more activated in patients with elonus [3], and this 
is a favorable condition for res tora t ion  of motor  function. 
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MECHANISMS OF SENSATION OF RESPIRATORY 

DISCOMFORT DURING ARTIFICIAL VENTILATION 

OF THE LUNGS 

S. I .  F r a n k s h t e i n ,  T .  I .  S e r g e e v a ,  UDC 615.816 
and  Z.  N. S e r g e e v a  

The p r imary  reason why hyperventi lat ion is neces sa ry  in patients with paralysis  of the r e sp i r a -  
to ry  muscles  is insufficiency of the H e r i n g - B r e u e r  inhibitory reflex. 

KEY WORDS: para lys is  of the r e sp i ra to ry  muscles;  artificial  ventilation of the lungs; dyspnea; 
vagoto my. 

Patients with para lys is  of the r e sp i r a to ry  muscIes  experience resp i ra to ry  discomfort  even though the 
art if icial  ventilation of the Iungs maintains the normal  eomposition of the i r  blood gases.  To overcome resp i ra -  
t o ry  discomfort ,  the pulmonary ventilation must be increased  by 20-30%. This leads to hypocapnia. The sen- 
sitivity of the r e sp i r a to ry  center  to CO~ r ises .  The patients therefore  require additional ventilation of their  
lungs [1-3]. 

But whydo the patients require  an increase  in their  lung ventilation even before the onset of hypocapnia? 

The investigation descr ibed below showed that this is because of insufficiency of the H e r i n g - B r e u e r  i n -  
hibitory reflex in these patients. 
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Fig. 1. E l e c t r o m y o g r a m  of d iaphragm (top) and r e s p i r a t o r y  d i scharges  of  cent ra l  
end of divided phrenic  nerve  (bottom). Cessat ion of activity of diaphragm in no rma l  
subjects  causes  immedia te  s t renghtening of r e s p i r a t o r y  d i scharges  in phrenic  nerve.  

Fig. 2. E l e c t r o m y o g r a m  of d iaphragm (top) and r e s p i r a t o r y  d i scharges  in cent ra l  
pa r t  of divided phrenic  ne rve  (bottom) in a vagotomized animal.  Cessa t ion  of act ivi ty 
of d iaphragm does not cause immedia te  s t rengthening of d i scharges  in phrenic  nerve .  

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

Exper iments  were  ca r r i ed  out on five cats anesthet ized with pentobarbi ta l  (30 mg/kg). The musc les  were  
para lyzed  with tubocurar ine  (1 mg/kg). E lec t r i ca l  act ivi ty  was der ived and recorded  f r o m  the s t e rna l  par t  of the 
d iaphragm and the cen t ra l  end of the divided phrenic  nerve .  When pa ra lys i s  developed, a r t i f ic ia l  venti lat ion of 
the lung was commenced .  

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

With the onset  of pa ra lys i s  of the d iaphragm (Fig. 1, top t race)  r e s p i r a t o r y  vol leys in the cent ra l  end of 
the divided phrenic  nerve  quickly inc reased  (Fig. 1, lower  t race) .  The same  resu l t  followed cessa t ion  of a r t i -  
f icial  ventilation: The in sp i r a to ry  d ischarge  in the phrenic  nerve  quickly inc reased .  Since the i n c r e a s e  in the 
i n sp i r a to ry  d ischarge  developed immedia te ly ,  before any change in the composi t ion of the blood gases ,  this  
suggested that it depends on cessa t ion  of impulses  f r o m  the pulmonary s t re tch  r ecep to r s ,  which no rma l ly  exer t  
an inhibi tory effect  on the r e s p i r a t o r y  center .  The next s e r i e s  of expe r imen t s  accordingly was ca r r i ed  out on 
vagotomized animals .  The vagus ne rves  were  divided in the neck. Cessat ion of ar t i f ic ia l  venti lat ion of the 
lungs of the vagotomized animals  was found not to cause an immedia te  i nc r ea se  in the d i scharges  f rom the 
r e s p i r a t o r y  cen te r  (Fig. 2). The d i scha rges  inc reased  gradual ly  as a resu l t  of asphyxia.  

Regard less  of the no rma l  composi t ion of the blood gases ,  during pa ra ly s i s  of the r e s p i r a t o r y  
musc les  the r e s p i r a t o r y  center  is in a s ta te  of excess ive  excitation. Art i f ic ia l  s t re tch ing  of the m u s -  
cles  within the normal  r e s p i r a t o r y  volume in pat ients  with pa ra ly s i s  of the r e s p i r a t o r y  musc les  does not have 

194 



i t s  n o r m a l  inhibi tory effect  on the r e s p i r a t o r y  center .  That is why, despi te  the n o r m a l  composi t ion of the blood 
gases ,  the patient  needs additional s t re tch ing  of the musc les  and additional ar t i f ic ia l  ventilation of the musc le s ,  
which causes  hypocapnia.  The la t te r ,  in turn,  makes  it n e c e s s a r y  to i nc rea se  the hypervent i la t ion st i l l  more .  
However ,  the p r i m a r y  r ea s on  why hypervent i la t ion  is n e c e s s a r y  in pat ients  with p a r a l y s i s  of the r e s p i r a t o r y  
musc l e s  is insuff ic iency of the inhibi tory H e r i n g - B r e u e r  ref lex.  

1. 
2. 
3. 

L I T E R A T U R E  C I T E D  

L. M. Popova, Zh. Nevropatol .  Psikhiat . ,  No. 1, 12 (1970). 
J. E. Affeldt, in: Handbook of Physiology,  Section 3, Vol. 2, Washington (1965), p. 1509. 
J.  H. Auchincloss ,  in: Handbook of Physiology, Section 3, Vol. 2, Washington (1965), p. 1553. 

C H A N G E S  I N  B L O O D  C H O L E S T E R O L  A N D  T R I G L Y C E R I D E  

L E V E L S  D U R I N G  S E L F - S T I M U L A T I O N  A N D  A V O I D A N C E  

R E A C T I O N S  
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a n d  T .  A. L e o n t o v i c h  
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Change in the blood cho les te ro l  and t r ig lyce r ide  levels  during se l f - s t imula t ion  and avoidance r e -  
actions were  studied in rabbi ts  of both sexes .  Sel f -s t imula t ion  was accompanied by a significant 
fall in the blood cho les te ro l  and t r i g lyce r ide  levels.  During the avoidance reac t ion  the c h a r a c t e r  
of  changes in the cho les te ro l  level  var ied .  In avoidance reac t ions  of the "aggress ion"  type the 
blood cho les te ro l  was ra i sed ,  whereas  in reac t ions  of  the " fea r"  type it was lowered.  The max i -  
mal  deviat ion of the blood cho les t e ro l  f r o m  its ini t ial  level  in all  types  of  reac t ions  was obse rved  
15-30 rain a f te r  s t imulat ion.  

KEY WORDS: e l ec t r i c a l  s t imulat ion of the hypothalamus;  se l f - s t imula t ion  and avoidance r e a c -  
t ions; lipids. 

In an e a r l i e r  chronic  expe r imen ta l  invest igat ion [8] it was shown that compuls ive  s t imulat ion of the 
emot iogenic  zones of  the hypothalamus through implanted e l ec t rodes ,  giving r i se  to qual i ta t ively different  e m o -  
t ional  behaviora l  r e sponses ,  both negative and posi t ive,  is accompanied  by opposite changes in the blood choles-  
t e ro l  level.  

In the invest igat ion desc r ibed  below, in o rde r  to obtain more  object ive conclusions regard ing  the appea r -  
ance of a posi t ive emot ional  s tate  in the animal ,  the se l f - s t imu la t ion  method was used; according  to most  inves-  
t iga tors ,  this method is a s soc ia ted  e i the r  with the appearance  of an emot ional  s ta te  of  posit ive sign only, o r  with 
predominance  of posi t ive components  in the emot ional  s ta te  [2-5, 15]. The avoidance react ion  was used as the 
c r i t e r ion  of a negative emot ional  s tate.  The c h a r a c t e r  of  changes in the blood cho les te ro l  and, in some cases ,  
the t r ig lyce r ide  levels  we re  invest igated in these  s ta tes .  

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

Exper imen t s  were c a r r i e d  out on 20 adult rabbi ts  of  both sexes  weighing 3-3.5 kg. Bipolar  n ichrome 
e l ec t rodes  0.1 m m  in d i a m e t e r  were  implanted into the brain s t r u c t u r e s  by a r andom method [14] in accordance  
with coordinates  of a s t e reo tax ie  at las  [16]. To obtain a se l f - s t imula t ion  react ion  the e lec t rodes  were inse r ted  
into the region of the l a t e ra l  hypothalamus and media l  fo rebra in  bundle, and to obtain negat ive emot ional  and 

L a b o r a t o r y  of Physiology and Pathophysiology of the Circulat ion,  All-Union Cardiological  Scientific Center ,  
Academy of Medical Sciences of the USSR. L a b o r a t o r y  of Neuronal  St ructure ,  Brain  Inst i tute,  Academy of 
Medical Sciences of the USSR, Moscow. (Presented  by Academician  of the Academy of Medical Sciences of the 
USSR E. I. Chazov.) T rans l a t ed  f r o m  Byulleten '  ]~ksper imenta l 'noi  Biologii i Meditsiny, Vol. 87, No. 3, pp. 
211-214, March, 1979. Original  a r t ic le  submit ted Apri l  14, 1978. 

0007-4888/79/8703- 0195 $07.50 �9 1979 Plenum Publishing Corpora t ion  195 


