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Studie= of the effect of various chemical agents on the isolated carotid ~inus helped to etuc[date the im- 
portant part played by the latter in regulating the c.'ganism's activity (C. Heymam, S. V. Antchkov, G. Li!Jes- 
trand and other=). 

Among oth~ ~ubstances, sympathomtmettc agents have also been me.eL 

Thus, $. V. Anlchkov, V. V. Zakusov, A. L KuzneLsov and N. G. Polyakov (1936) noted th: excitatory 
;cr!~-~, Of ~c~rc~=l~n r re:pJr~tlon tueS.!grad by c~rc..ttd sinus che-m.c~cc~ccL 

A. L Kuznetsov (1938) noted that on perf~ion of the isolated c~otld stnm with a 1 : 100,000 sdu.ton of 
adrenalin, there was stlmvlat!on of respiration and hr~ertng of blood pre~u~e. Stm..flar action has b~en exhibited 
hy s~mpatol (1 : 1000). 

C. Heymam and D.Cordter (1940) point out r~plratory changes which occur under the hhquence of adrena- 
lin and which are medtated by reflexes from the carotid sinus zone. 

C. Heymans (1953) ttudied the effect of adrenalin and norad~enal/n on blood pressme from the point of 
view of the carotid sinu~ gone. S.V. Anic~hkov (1951) studied the effect of adre.nalln on the carotid sinug chemo- 
receptors and re~erred to it as a feebly acting agent. 

A. I. Kuznetsov, studying the effect of ephedrine on the isolated carotid sinus, r~oted s~h-nulation of respga- 
tton during perfmloa with epb.ed~tne in I : 100,000 dilution. He con~iders that ephedrine, ltke other sympathetic 
poisons, exeru a weak action on carotid chemorecept~.  

C. Heymans (1953) observed changes In blood pressure under the action of ephedrh~ on the carotid sinus. 

Although some data are available concerning the action of ephedrine on ~e  carotid body, it~ effect on the 
sensitivity of carotid body cells to various chemical substances has not been studied at all. Chang~ in sensitivity 
of carotid chemoreceptors arc of no mean importance to reflex regulation of vegetative functions of the organism. 

It h welt known that ephedrine increases the semitivtty of adrenalin-reactive syseems to ad~nalin. Our 
inve~tlgattom (A. I.Mitrofanov, 1956) have shown that ephedrine abolishes the blochlng effect of ganglion-block' 
tng substar~:es on n..cholir~ -reactive ~ysterm of ganglia which have common pharmacologic features with those 
of the carotid bodies. 

METHODS 

An investigation (on 31 caU) was made of the effect of ephedrine on the semitivity of carotid body chemo- 
receptorJ to acetylcholine and to sodium cyanide. 

botated carotid sinus (Moiseev-Heymans-Antchkov technique) was meal. Respiration served as test reaction. 



RESULTS 

I~,X~_~ies ~ l ~  epl~e/nlr.~. : -dut tomd v ~ ,  r (i ~ I{~,~ 1 ~ ~0,000 ~ 1 ~ ~,00,000) did not 
ll~lu~ ~ d~I/~t~ ~utn~ i~ resp~tlon. The~e d~ta dtffea~l frown thc~e Of A. I, Kt~neUov (1938) who 0b,, 
~mrvl~l ~t~td&tlc~ of ~ptzztlon under th~ influence of ephed~tnn In I : 100,000 dilution, 

Plg. 1. Effect of ephedrtue on carotid chemorec~pton. Perfuslon of c,~ot'id stnus by the 
Mc:~f~:~Heym~ra-A_nlcb.kov technique. Records from above dowm re~plratlon, time 
maaker ~ intzoduct!on of Ringer-Locl<e solution; Int~oductlon of ephedrine iolutlon 
I t 18,~SS~ I, ~, 3, 4, 5, 6, 7, 8.9) Introduction of acetylchollne ~olutton 0.4 rnl 1~ 25,000. 
~x~rlm~nt: Ma~ch 2. 1955. Decercb~ate cat, 3.6 kg. 

At the ~rne time our experiments showed that the sensitivity of ~e carotid body to acetylcholtn~ (0.4 
ml I z ~.000)was l~we~ed under ~ae influence of ephedrine (In various eoncentrattora); the degree of l~ re~ t~  
w~ r~la~d to d~lutien ~f ephedrine, l~e~ctiv~ty of the carotid body was restcced on w .~-~g with Rin~ea~ocl~ 

d~c, ltn~ d ~  ~ea~u~ton wi~a Rln~er-Locke solution is pzseticaUy lde~tieal, The reaction to ~ce ty leho l~  tl 
d ~ n ~ s d  when I~on wt~a ephedrine solution (1 : 1~,~06) h begun, and by ths 15~ mlnate of such ~ i o n  
It vL-~a~!ly d~a~pe~'~. D~tng w~Lug ~rlfft Ringer-Locke solution, the respirator/~aezlon ~o aeetyteh~Lue is, 
~ t a ~ d ,  bta d~e~ not reach the Initial value even by the ~Oth minute, 

F[$, ~..~Eect of e~:~e~i.ne on c~o;td che.'nc.,~ceptort, Perf~ion of c~-'~tJd s~us by the 
Mobeev-Heym~ns-Anlcbkov technique. Records: similar to Fig. 1. ~ introduction of 
~Rtng~d.ockr solutic~n~ ~ Introduction of ephedrine solution 1 : 50,000; 1, 2) Introduc- 
tion of jodiurn cyanide solution 0.2 ml 1 : 1000. Experiment Ma~ch 18, 1955. Decem~ 
tnaus ca, t, S.8 l-g. 



r  in semitivi~ d ths c,~r body to acev~choline undar ~ influsnce of ephedda8 c ~ d  develop 
a eomr of v~ulctloa L~thr c~aotld body with. ~e~ult~nt hin~ of acetylchdia~ ~c~s Co its 

d~'note.~.pton, To check ~ t  ~'r ~taged.e~pedra~n~ ~ which s~l~n cyanide -~ the antic pobon l~ing stu- 
died - was In~oduce~ into th~ inlet tube dt~tng pedu~ien with ephe&ine, If diminution of t~ct1~a to ~t~- 
choline were due ~o va~ocoratricflon, ~here ~hould also be diminution of reaction to cyardde, all o~het co~Itinm 
being ~tmflar, Since 1 ~ ~0,000 conc~nt~ation of ephedrine w~ found experimentally to give a cleat, bt~ ~ 
extremely pronounced effect, it wa~ thb conoenuation which was used tn subsequent expeflraenu. 

,t~ium cyanide in mnoun~ of 0,2 ml (I ~ 1000) Increased re~ptratr 7 t~acti~ when given dating p e d m i ~  
with cphe~in~ (I ~ ~0,000), 

Figure ~ ~hows ~!~at ephedrin~ (I ~ 50~000) not only doe~ not weaken the carotid body ~eac~lon to cyanldr 
but, on the cca~ary~ evoke~ cr e~hancen~ent of this r eac~ton (Judged by stimul~tion of ~/~tatica) ~ corn- 
p~red to the odgtnal, 

The expe~Lmcnts thu~ de~norattatad chat vo:~ocoP~trlctio~ in the ca~ottd body dating perfmion with ephe- 
d.:~ne was hardly l~ely to play a Fart in the dlrr~a~tshed reaction to acet'/Icholine. 

It was e~ential to check that sensitivity of the carotid body to acetylcholine was diminished, ~ d  iu s~io 
flviv/to sodiu_'m cyanide increased, during peff~ivn with ephedrine under identical cr (on ~he ~ame ~mi- 
real). Into ~r  inlet tube was hnttodu~.~ 0,4 ml scetylcholine solution (i : 2~,000) and 0.~ ml sodium cyanide 
solutlon (I ~ I0,000), Lc~er concentaa~ion of sodium cyanide than in the previous e.xpeflme~.~ won token 
ticaaIly, in order to evoke a smalle~ change in respiration than that produced by acetylcholine., Acetylchdin~ 
w~ introduced fh~t, followed by cy~nlde af ~ter 5-10 minutes. Thls was prompted by the fact that p~ellmlnary 

) ! 

In~oductlon of acetylcholine did not alte.r the action of sodium cyanide, Changes in ~e~p~satlon c~bt~Ined tmder 
the~e experimental conditions are presented in Fig. 3, which shows .that normaUy sodium cyanide (0.~ nfl 1 : I0,000) 
alten respiration much less markedly than acetylchoLine (0.4 ml 1 : 25,000). During perftalon with ei~eddne, 

F!g. 3. Effect of ephedsine on carotid che~mot~cepto~s. Peduslon of carotid sinus by the 
Moi~ecv-Heymam--Anld~ov technique. Records: similar ~ Fig. I .  ~ In~oductica of 
Ringez-.Locke solution] ~ introduction of ephe.drine solutlon I t 50,000~ i .  3, 5) intro- 
duction of sodlum cyardde solution 0.2 ml ! t 10,000. Experiment Match 28, 1955. 
I~cerebra~ cat, 3 kg, 

the carotid bOdy:emitivity to acetylcholtr~ d~o/~ ~harply, while semiflvity to sodium cyanide Incre~e~ stgni- 
ftcandy Oudgingby st~qlulatton of r~ptratton), When ephe~tne h washed away wi',h Ring~-Loc~e lotutlan i~ 
semitivi~ to ace~Icholin~ begins to increase sllghtly and its semltiv.i~ to cyanide begins to decrease, 

These experiments show that ephedrine causes some b[ochemlcal shifts to occur in ~ c~o~d body, whid~ 

lead to changes in iu reaction to ac~tylcholine and cyanide., 



It ts known that carotid body chemoreceptocs In some respects approach the n-choline-reactive systerm 
of ganglia, as ~lmcssed by the sctectivc action of ganglion polsocn both on the carotid body and the sympathetic 
ganglion (S. V. Anlchkov and collaborators, 1936; S.V.  Anlchkov, 1945, 1947). 

Taking Into account the results obtained, It was e.~enttal to discover whether the antagonism between 
ephedrine and anttd~olinerglc substances would not become apparent in their action on the chollne-receptorJ 
of the Carotid body. "Ittls investigation was of theoretical as well as practical Interest, comldcrlng the phyllo- 
logical role of the carotid body. 

Paramton, was used as an anti-n-choline agent; it taa  curare-like substance. It is known that curare 
blocks carotid chemore~-eptors; the effect of paramion on the ea~ottd sinus had not been studied up to the pre.. 
sent .  

No significant change~ In respiration wexe noted during perfusloa of the Isolated carotid sinus with para| 
mion In eoneenttatiom of l : 10,000 and 1 : 5000; carotid body semltlVlty to acetylcholine was loweredB indica- 
ting blocking of n-choline-reactlve systems tn the carotid body. Washing with Rtnges-Loeke solution led to re.. 
sto~ation of this sensitivity, which wa.~ fairly rapid {by the 3rd minute}. 

Patarnlon did not alter carotid body sensitivity to sodium cyanide (0.2 ml 1 : 1000 In Inlet tube). 

It is known that curare, too. does not exert any effect on carotid body semttivlty to anoxle poisons, In 
particular the cyanides (S. Vo Anlchkov, 1049, 1953}. 

Paramfon thus exerts the same effect on the carotid body as curare. 

l iavtng established the changes in sensitivity of the carotid body under the Influence of ephedrine alone| 
and paramion alone, we undertook the study of their combined effect. 

Perfu~ton with a sdution containing a mixtttre of ephedrine (1 : 50,000) and paramlon (1:5000) was associa- 
ted w i~  marked ~,eakening of the respiratory reaction, indicatia~g blockh'ig of ~t~ carotid ~-body a-c.i~oiL"~e-~ac- 
t ire systems. 

Restoration of carotid body sensitivity to aeetylcholine after washing with Ringer*Locke solution was de- 
layed as corrlpared to such restoration after perfuston with ephedrine or pararnton, ~eparately, and subsequent 
washing with Ringer-Locke solutlon. 

No autagonL~tic action of ephedrine and pararnion on dae carotid body chemoreceptora was therefore fogu'~d 
in our experiments, T h e e  results did not agree with data from experiments on n-chdine-react lve systems of 
atrtonomie ganglia where antagonism between ephedrine and an'dchollnerg!c agents, with a c~npetitive type of 
action, was found to exist (A. I. Mitrofanov, 1956). 

At the same time. the pre~ent experiments showed that ephedr~e enhanced carotid body seraitlvlty ta 
cyanides. Evidently, ephedrine increases carotid body sensitivity to oxygen deficiency, L e., er~ances its parti- 
cipation in reg~ation of ~xygen content in the blood. 

SUMMARY 

The carotid sinus was isolated by the method of Moiseev-Heymans-Anichkov, respiration serving al a 
test. Perfusion of 1 : 50,000 solution of ephedrine caused respiration to be lowered by acetylch0thae and en- 
hanced by the sodium cyanide. Thus. it has been shown that ephedrine accelerates semttivity of file carotid 
body- to the cyanides. 

Cyanid~ are anoxic poisons, their effect being like that of oxygen insufficiency. Hence, ephedrine ea.. 
haaces the sensitivity of the carotid body to oxygen fnsufficieney accelerating its participation in the control 
of blood oxygen. 
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