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The c h a r a c t e r  of or igin  of the f i r s t  ex t rau te r ine  brea ths  was studied in expe r imen t s  on dog, 
cat ,  and rabbi t  fe tuses  at  the end of in t rauter ine  development  and born  by c a e s a r i a n  sect ion 
(after  Iigation of the cord) and also in the natura l  way.  Corresponding observa t ions  were  
made on human fetuses  born  natural ly .  The f i r s t  ex t rau te r ine  b rea th  is cha rac te r i zed  by 
typical  f ea tu res  of apnea,  expressed  as intensive cont rac t i le  act ivi ty of the r e s p i r a t o r y  m u s -  
cles  caus ing s t re tch ing  of the lung parenchyma~ Activity of the r e s p i r a t o r y  musc les  is c o m -  
bined with cont rac t i le  act ivi ty of the skele ta l  musc les  of  the trunk and l imbs~ On the whole 
the f i r s t  ex t rau te r ine  brea th  has the c h a r a c t e r  of a sustained and general ized r e s p i r a t o r y  
response  of the ex tensor  type.  
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Invest igat ions in the w r i t e r s '  l abora to ry  have shown that in t rauter ine  r e s p i r a t o r y  movements  (IRM} 
consti tute r e sp i ra t ion  of the natural  gasping type combined with an orthotonic posi t ion cha rac t e r i s t i c  of 
the fetus .  During IRM of gasp ing- type ,  ac t iv i tyof  the r e s p i r a t o r y  musc les  only, is r ecorded  on the e l e c t r o -  
m y ,  g r a m  (EMG). During episodic general ized motor  r e sponses  (GMR), which a re  opisthotonic in c h a r a c -  
t e r ,  act ivi ty  not only of the l imb and neck musc l e s ,  but also of the r e s p i r a t o r y  musc l e s ,  is r ecorded  on the 
EMGo The episodic p e r f o r m a n c e  of GMR of opisthotenic type is connected with a per iodic  deficiency of 
nutr ients  of oxygen in the fetal blood s t r e a m  [1, 2]. The f i r s t  ex t rau te r ine  b rea th  {FEB) a r i s ing  a f t e r  Ly- 
ing of the cord ,  when the level  of fetal  hypoxemia  r i s e s ,  has the c h a r a c t e r  of apnea [2]. The contract i le  
act ivi ty of the r e s p i r a t o r y  musc les  during the f i r s t  b rea th  is much g r e a t e r  than dur ing 1RM, as a r e su l t  
of  which the lung pa renchyma  is s t re tched for  the f i r s t  t ime [2, 4, 5]. It has been noted that  the a p p e a r -  
ance of the FEB is combined with a change in ske le ta l  musc le  tone. 

The object  of this invest igat ion was to study the role  of skele ta l  muscu l a r  act ivi ty  in the or igin  of 
the FEB.  

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

Exper imen t s  were  ca r r i ed  out during c a e s a r i a n  sect ion ( m o r p h i n e - e t h e r  anesthesia)  on dog fetuses 
joined to the mothe r  by the umbi l ica l  cord (during the l a s t  week of pregnancy) ,  and also on rabbi t  and ca t  
fe tuses  removed f r o m  the u terus  during the l a s t  days of p regnancy .  The FEB was recorded  by x - r a y  
c inematography  so that the degree  of filling of the lungs with a i r  could be es t ima ted .  The appearance  of 
the FEB in canine and human fe tuses  born  natura l ly  also was observed visual ly  and recorded  by motion 
p i c tu re s .  The invest igat ions were  ca r r i ed  out on 60 dog, cat ,  and rabbi t  fe tuses  and on 64 human fe tuses  
born  na tura l ly .  
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Fig. 1~ Contract i le  act ivi ty  of r e s p i r a t o r y  and skele ta l  muscles  during the FEB (after  typingof  
the cord) in a dog fetus:  1) d iaphragm;  2) quadr iceps  muscle  (hind limb); 3) biceps musc le  
(forelimb) o 

Fig. 2. X - r a y  c inematographic  record ing  of the FEB: 1) before  FEB (lungs a i r l e s s ) ,  head 
hanging pass ive ly ;  2, 3, 4) s epa ra t e  phases  of the f i r s t  inspirat ion.  The contract ing d iaphragm 
is dep res sed ,  the lungs a re  filled with a i r ,  and the head is ra ised s imul taneous ly  with the s u s -  
tained GMR; 5) expira t ion (the relaxed d iaphragm r i s e s  and the fetal  head hangs passively)~ 

Fig. 3o Motion p ic ture  record  of sustained GMR a s s o c i -  
ated with the FEB; extension and fanwise spread ing  of the 
f ingers  (A) and toes (B) as components  of  the GMR. 

EXPERIMENTAL RESULTS 

To record the EMG (Disa Electronic my.graph) of dog fetuses joined to the mother by the cord, 

electrodes were fixed to the diaphragm and the muscles of the fore- and hind limbs and neck. If the cord 

was tied during IRM, they ceased and the FEB occurred after 30-50 see. In all cases, during the FEB ac- 
tivity not only of the diaphragmatic muscles, but also of the skeletal muscles of the fore- and hind limbs 
was recorded on the EMG (Fig. I) o Consequently, the FEB is apparently a GMR of extensor character, 
much more intensive than that in the fetus before the cord is tied. The well-marked contractile activity 

of the respiratory muscles under these circumstances is a component of the GMRo 

The rabbit (unanesthetized) and cat (anesthetized) fetuses removed from the uterus were put in a 
vertical position (suspended by their forelimbs) to allow x-ray cinematographic recording to be carried 
out~ The appearance of the FEB was accompanied by a GMR; in connection with the contraction of the neck 

muscles the head assumed the opisthotonic position and the lungs filled with air (Fig. 2). During natural 

birth in dogs as soon as the fetus emerges from the birth passages the mother herself ruptures the mem- 

branes. The FEB of the newborn puppy thus produced is characterized by typical features of a GMR. In 
some cases the appearance of the GMR is preceded by a motor response of the jerky type. 

It was found previously [3] that the GMR of the newborn infant has a well-marked extensor charac- 

ter. The fanwise extension of the fingers (analogous with Moro's reflex) and toes (analogous with Babin- 

ski's reflex) is simply a component of the sustained GMRo The present investigation showed that the FEB 
in physiologically mature fetuses on emerging from the birth passages takes place before the cord is tied. 
The FEB also has the character of a GMR in which the activity of the respiratory muscles is combined 

with extensor activity of the trunk and limb muscles and, in particular, by fanwise extension and spreading 

of the fingers and toes (Fig~ 3). The GMR and, consequently, the FEB thus arise as a rule when the child 

is turned during delivery around the dorso-ventral axis. The sustained GMR associated with the onset of 
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the FEB can also be induced by var ious  s t imul i  - by tapping on the table on which the child l ies ,  by  el ici t ing 
A r s h a v s k i i ' s  heel  ref lex [2], by spr inkl ing with cold wa te r ,  and so on. 

In dogs and ca t s ,  immedia te ly  a f te r  b i r th  of the fetus and before  the appearance  of the FEB, as soon 
as the mothe r  has ruptured the m e m b r a n e s  she begins to l ick he r  of fspr ing  vigorously;  this acts  as the 
s t imulus  for the sustained GMR and the appearance  of the FEB. 

The sustained GMR assoc ia ted  with the FEB thus helps to product  the g r ea t e s t  expansion of the ches t  
and the mos t  eff icient  s t re tch ing  of the lung pa renchyma .  Together  with o ther  f a m i l i a r  indices [6], the 
sustained GMR can be used as a s imple  c r i t e r ion  for  the rapid a s s e s s m e n t  of the s tate  of the newborn in- 
fant.  
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