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In previous inve~igadom we have sho~n ~ a t  in coughing evoked by mecha~c.al ~fimu/ation of the m u c o ~  

membrane of the pharynx and larynx, in~p~afion p r e p o n d ~ r a t e ~  ove.~ exp~ation; in coughing evoked by stimulation 
applied to the bif~xcadon of the ~achea and h~onchi expiratory coughin~ conreaczion~ preponderate over in~p[~atory 
movements..Aho the "phery~ea!" and "laungeal ~ cougk~ are of a convu/sive ~p~srnodic type [2, ~]. 

The reason fo~ these featu~e~ is ~o be found in the different innereatlon of th~ regions concerned, The pharynx 
i~ supplied by th~ glo~.~.opharyngeal and (prcbaNy) the ~Igeminal nev~'~, while thz bift~cation of the ~achea and 
bronchi is supplied by the vagus. The sympathetic nefvc~s sytem h~ no special influence on the differences in the 
coughs [5, 8]. The. differenr in th~ reflex ~ome from d.~e reg~on.~ mentioned h~ bern found in cat~ an4 other 
laboratory animah [4, 6, 7]. 

Fo~ a f~ther ~nve~dgad~n of the c.haractzfi~t~c feat~es of dif[e.'eat ~j, pe~ of cou~h k ha~ been ~mpo~tant to 
study file change of elec~zic~l act iviv/of  .... ~:~p~r,-~to~y a~:d expk';~3~ mu~c!es 4~i~?] coughing evolved :- .... d~e 

. - r e g i o n s  o f  t h e  x e s p i b ~ t o r y  p ; ~ z ~ . s g ~  m e ~ f i . c : : r  . ~ b o v e ,  

EXPERIMENTAL METHOD 

The e~zFe:iment~ we~ csr~i,r out on c,~3 un~ diA ~ne~h~i~.. Pozend~h we:c recorded ~ inspiration (from 
the diaphragm) aad at e:<>~:~,t:.~n (from the ::~:~co2:~i m.,:cles); ~:e-in:~.r~ment ~:sed w~:s a *DI:a ~ e.~ec~omyograph, 
The c~4gh was eiici~ed hy : ' :~ :ch . r~n ic . : f i  stLw~h~icn e: ~e. mucc~s membra;.~a of t h e  n~.~oj;,:zaryax and of ~k:e b~f~j.~cadon 
of~he trnJ~.~; Cot this ?.~: cs~ a my~ca th::~ad w~ in~:r--,f,:ced th~sugh s ~m;~ll a~-.sztuze in the ~ache3. The ~n~a~ 

cc, ughin~. 
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The results obtained indicate that a. cough evoked by mechanical stimulation of the mucous membrane of the 
nasopharynx is associated with a charactexistic pattern of electrical impulses in the respiratory muscles. These facts 
confirm our previous findings and indicate that in respo~e to stimulation of the upper part of the respiratory passages 
the meehanoreceptors of the cat respond by a particular type of cough. In coughing evoked by stimulation of the 
nasopharynx the principal effect is an increase of electrical activity in the insptratory muscles; in coughing caused 
by stimulation at the bifurcation of the trachea the opal.site situation occurs and the increase of activity occurs in 
the expirato~ muscles. 

As our experiments have shown the changes shown in the pneumogram or changes Of intrapleural pressure do 
not always reflect the functionaI condition of the respiratory center. For example expiratory impUIses did not cease 
at the times when active changes of intraple~a! pressure no longer occurred (see Fig. 1, B). These eleetromyo- 
graphic findings confirm the idea that the increased imp[ration evoked by stimulation of the upper respirator]pas- 
sages is not a cough in the accepted ser~e of the word (a cough is charactexized by an increased expiration), but is 
a special inspiratory reflex. It is still not clear why in t h e e  cases expiratory activity does not lead to complete col- 
lapse of the thoracic cage. A possible reason is that dinting the tame of "pharyngeal" and "laryngeal" coughing ac- 
tivity develops simuhaneously in both the inspiratory and expiratory muse!as, The less vigoruos flow of expiratory 
impulses is insufficient to overcome the powerful inspiratery activity, and therefore complete expiration does not 
take place during the cough. 

In our previous studies [3, 5, 8] we found that a cough evoked by mechanical stimulation of the nasopharynx 
resembles the effect found in whooping cough. The ques~e~ then arises as to w~=euher disturbances of reciprocal co- 
ordination of the respiratory center developed during coughivg indvced by stimulation of the nas0pharynx are the 
c a ' ~ e  of the respiratory disturbance and cyanosis in wh~)ping cough. 

We must also note the development in most eases of an expiratory apnea which ~ceurs after the cough had 
ceased (independently of from which region it was elicited). The maintained ff..ow of expiratory impulses during 
apnea appeared to be due to a maintained excitation of the expiratory cente~ [1]. 

S U M M A R Y  

Acute experiments were ca~ied out on cats. Coughing was induced mechanically by the application of a 
nylon thread to the mucosa of the nasopha~nx and *he laryngeal area or to the bifnrcadon of t~:e trachea and bronchi 
Electrical activity of the impiratc~y and expiratory mu.~cle~ became much more intense durir~g the cough. Inspirator), 
activity was predominant during a cough induced by mechanical sdmulatlon of the nasopharynx or of the larynx. 
The reciprocal relationship between imptration and expiration was disturbed, /a  this type of cough the electrical 
activity of the expirato~/ muscl~ was increased at a t ime when the intrapleural pressure failed to indicate active 
respiration, When the cough wa~ caused by mechanIcal stimulation of the mucosa at the bifv~cation of the bronchi 

~cj action potentials of large amplitude ai~c~ h.~eh f~equency occurred in long g~oup~ of discharges, in which expiratory 
activity prevailed. Under such conditions the normal reJationship between impttation and expiration were main- 
rained. 
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