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The dis t r ibut ion of a f fe ren t  f i be r s  f r o m  the lower  r e s p i r a t o r y  t r a c t  has  been studied r easonab ly  fully 
[12, 15, 17, etc.] .  However,  because  of diff iculty of a c c e s s  to b ranches  of the t r i gemina l  ne rve  innerva t ing  
the upper  r e s p i r a t o r y  t r ac t ,  a f fe ren t  f i be r s  in these  b ranches  have not been desc r ibed ,  although the p a r t i -  
c ipat ion of the nasa l  cavi ty  in regula t ion  of the act  of r e sp i r a t i on  has  been demons t r a t ed  conclusively  [2, 3, 
6, 7]. Afferent  impulses  f r o m  the uppe r  r e s p i r a t o r y  t r a c t  pa r t i c ipa te  in the fo rma t ion  of tonic ac t iv i ty  of  
f ibe r s  innervat ing the smooth  musc le  of the bronchia l  t r ee ,  the hea r t ,  the blood v e s s e l s ,  ga s t ro - in t e s t i na l  
t r ac t ,  l iver ,  and o ther  o rgans  [2, 4, 10, 11]. 

The authors  studied the d is t r ibut ion of a f ferent  f ibe r s  f r o m  the upper  r e s p i r a t o r y  t r a c t  in b r an ch es  
of the t r igemina l  nerve .  

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

Silver  e l ec t rodes  w e r e  used  to r e c o r d  impu l ses  f r o m  the pe r iphe ra l  segment  of the ne rve .  R e c o r d -  
ings were  made on an ins t rumen t  made at the workshops  of the Inst i tute of Expe r imen ta l  Medicine, Academy  
of Medical Sciences of the USSR. The ampl i f i e r  c i rcu i t  was modified so that  the noise  line was r e s t r i c t e d ,  
so that  in n e c e s s a r y  ca se s  the ampli tude of the r e c o r d e d  impulses  could be i n c r e a s e d  to a max imum.  

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

At tempts  to approach  the nasa l  b ranches  of the t r igemina l  nerve  f r o m  the t empora l  f o s s a  by r e s e c t -  
ing the zygomat ic  bone [9] were  unsuccess fu l  because  of the cons iderable  bleeding f r o m  the t i s s u e s  and the 
nar row opera t ion  field. A t r a n s o r b i t a l  approach  with enucleat ion of the eye proved success fu l .  After  c a r e -  
ful r e m o v a l  of the eye and the connect ive  t i s sue  lining the orbit ,  two ne rve s  supplying the nasa l  cavi ty  we re  
identified in the ca t ' s  orbi t .  

The an t e r i o r  e thmoidal  ne rve  (a b ranch  of the ophthalmic  nerve) pene t ra t e s  through the f o r a m e n  of  
the s ame  name and, to judge f r o m  these  d i ssec t ions ,  i t  suppl ies  the upper  pa r t s  of the nasa l  cavi ty  in ca t s .  
The pos t e r io r  nasa l  ne rve  (a b ranch  of the m a x i l l a r y  nerve) pene t ra t e s  into the nasa l  cav i ty  through the 
p terygopala t ine  f o r a m e n  and suppl ies  the lower pa r t s  of the nasal  cavi ty .  

Afferent  impulse  act ivi ty ,  c o r r e l a t e d  with the r e s p i r a t o r y  rhy thm in the f requency  of i ts  impulses  
(Fig. la) ,  was r e co rded  in both the an t e r i o r  e thmoidal  and the p o s t e r i o r  nasa l  n e r v e s .  During forced  
brea th ing  through the inves t iga ted  half  of the nasal  cavi ty  by stopping the acce s s  of a i r  through the second 
nost r i l ,  this  impulse  ac t iv i ty  was intensif ied.  If the c i rcu la t ion  of a i r  through half  the nasa l  cavi ty  was 
a r t i f i c ia l ly  stopped, impu l ses  in the ne rve s  f r o m  the co r re spond ing  side became  infrequent  and the i r  f r e -  
quency did not c o r r e l a t e  with r e sp i r a t i on .  During quiet breathing,  the f requency of the impu l ses  reached  a 
m a x i m u m  during inspi ra t ion  and at the beginning of expi ra t ion  {Fig. la) ,  i .e . ,  at the t ime  of g r ea t e s t  fall  of 
p r e s s u r e  in the nasa l  cavi ty .  In one e x p e r i m e n t  dur ing fo rced  expira t ion,  the f requency  of impu l ses  r eached  
a m a x i m u m  at  the beginning of expi ra t ion  (Fig. lb) .  

The r e su l t s  of these  expe r imen t s  a r e  in a g r e e m e n t  with data published by V. A. Bukov [2] who con-  
eluded f r o m  indi rec t  expe r imen t s  that the mos t  powerful  s t imulus  for  the upper  r e s p i r a t o r y  t r a c t  during 
quiet b rea th ing  is a fall  in the a i r  p r e s s u r e  on the su r face  of the mucous  m e m b r a n e .  Carbon dioxide, 
humidi ty , and a low t e m p e r a t u r e  within the l imi ts  of ve ry  slight var ia t ion  a r e  weak s t imul i  for  the mucous 
m e m b r a n e  of the nasa l  cavi ty .  The m e c h a n o r e c e p t o r s  of the mucous m e m b r a n e  of the upper  r e s p i r a t o r y  
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Fig. 1. Impulse  act ivi ty  in a f fe ren t  f ibe r s  of  the nasa l  b ranches  
of the t r igemina l  ne rve  dur ing quiet b rea th ing  (a), b rea th ing  with 
forced  expi ra t ion  (b), and dur ing appl icat ion of cotton wool with 
e ther  (arrow) to the nasa l  o r i f i ces  (c). F r o m  top to bot tom: 
neu rog ram,  p n e u m o g r a m  (upward deviat ion r e p r e s e n t s  inspirat ion) .  

Fig. 2. Impulse  act ivi ty  in a f fe ren t  f ibe r s  of the supe r io r  la ryngeal  
ne rve .  Legend as in Fig. 1. 

t r ac t ,  r e ac t i ng  to a i r  movement ,  have the c h a r a c t e r  of diffuse a rbor i za t ions  of s e n s o r y  ne rve  f ibe r s  [5]. 
These  r e c e p t o r s  take pa r t  in the sneezing  ref lex .  

Touching the mucous m e m b r a n e ,  o r  br inging cotton wool soaked in ammonia  or  e the r  to the nasa l  
o r i f i ces  (Fig. lc) produced an i nc rea se  in impulse  act ivi ty .  The r e c e p t o r s  of the vest ibule  of the nose b e -  
came  adapted to touch within a few seconds .  

Changes in a f fe ren t  impulse  act ivi ty  under  the influence of inhalation of e ther  were  obse rved  only in 
the an te r io r  e thmoidal  nerve .  This  may be re la ted  to d i f fe rences  in the s t ruc tu re  of the mucous m e m b r a n e  
in the regions  supplied by the an t e r i o r  e thmoidal  and pos t e r io r  nasal  ne rve s .  

Evidence has  now been obtained to sugges t  that  the pathways of cor t ica l  act ivat ion by exci ta t ion of 
r e c e p t o r s  in the nasa l  cavi ty  t r ave l  in the r e t i cu l a r  fo rmat ion  of the b ra in  s t e m  [14, 16]. 

It  is in te res t ing  to note that  the " r e s p i r a t o r y "  af ferent  impulse  act ivi ty  f r o m  the upper  r e s p i r a t o r y  
t r a c t  (nasal  b ranches  of the t r igemina l  nerve) a re  analogous in c h a r a c t e r  to a f fe ren t  impulses  f r o m  the 
middle r e s p i r a t o r y  t r a c t  ( super io r  la ryngeal  nerve ,  Fig. 2): the s a m e  inc rea se  in f requency depending on 
the ra te  of a i r  movement ,  and the s a m e  ~burs t"  of i m p u l s e s  during fo rced  expira t ion a r e  p resen t .  In the 
la t ter  case  the "bu r s t "  is  a lso a t t r ibutable  to the fact  that  during forced expira t ion the r i m a  glottidis con-  
s t r i c t s ,  thus fu r the r  inc reas ing  the veloci ty  of a i r  movement .  This  nburst"  was not caused  by cont rac t ion  
of the c r ico thyro id  musc le  on the same  side, for  the muscu la r  b ranch  of the supe r io r  la ryngeal  ne rve  was 
divided and took no par t  in the exper iment .  I t  is more  difficult to explain the or igin  of  the h igh-ampl i tude  
impulses  which appeared  r egu la r ly  during the r e s p i r a t o r y  pause (Fig.  2). The f ibers  probably  c a r r y  d i s -  
charges  f r o m  c h e m o r e c e p t o r s  reac t ing  to CO 2. 

In these  expe r imen t s  a t t empts  were  made to r e c o r d  af ferent  impulses  co r r e l a t i ng  in f requency with 
the act  of r e sp i ra t ion ,  and also a f fe ren t  impulses  in the af ferent  f ibe r s  running f r o m  the p terygopala t ine  
ganglion. Somet imes  a f fe ren t  act iv i ty  of constant  f requency  was obse rved  in these  b ranches .  No " r e s p i r a -  
t o ry"  impulse  act ivi ty  could be obse rved .  
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It may thus be postulated on the basis  of morphological  [5] and e lect rophysiological  data that the 
branch of the t r igeminal  nerve  innervating the upper  par ts  of the nasal  cavi ty  is a mixed nerve  and con-  
tains f ibers  f rom individual o l fac tory  cel ls .  

The nasal  branches  of the t r igeminal  nerve  a re  cha rac t e r i zed  by "spontaneous n act ivi ty [5], i .e . ,  
act ivi ty in the absence of s t imulat ion by the passage of a i r .  This  afferent  activity,  unrelated to resp i ra t ion ,  
can be r eco rded  if the access  of a i r  to the investigated half of the nasal cavity is stopped. 

During the act of resp i ra t ion ,  an impulse act ivi ty  associa ted  with the passage of a i r ,  dependent on 
the veloci ty of a i r  movement ,  and having maximal  f requency during inspirat ion and at the beginning of ex -  
pirat ion (when the veloci ty of a i r  movement  is greatest)  appears  in the branches  of the t r igeminal  nerve  
supplying the upper  r e s p i r a t o r y  t rac t .  This  dist inguishes the afferent  impulses  f rom the upper r e s p i r a t o r y  
t r ac t  f rom those f rom the lower r e s p i r a t o r y  t rac t ,  which reach  the i r  maximum at the height of inspirat ion.  
This  la t ter  p rope r ty  is explained by the exis tence  in the lungs of special  s t re tch  r ecep to r s ,  responsible  for  
the He r ing - B re ue r  ref lex.  Afferent  impulses f r o m  the upper  r e s p i r a t o r y  t r ac t  not only take part  in the 
format ion of the tonic act ivi ty of the r e s p i r a t o r y  cen te r  [6], but also influence the ntonen of the ce r eb ra l  
cor tex  [2, 8], and par t ic ipate  in the format ion of tonic act ivi ty in various f ibers  of the autonomic nervous  
sys tem [2, 4, 10, 11]. 
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