
C A R O T I D  SINUS REFLEXES W I T H  FOREIGN BLOOD S T I M U L A T I O N  

OF TIlE SPLEEN I N T E R O C E P T O R S  

T.  A. N a z a r o v a  

From the Department of Pathophys~ology ( H e a d -  Prof. A. N. Gordlenko), the Rostov Medical Institute (Director- 
Prof. E. M. Gubarcv) 

(Received November 15, 1956. Presented by Prof. V. N. Chcmlgovsky, Active Member of the AMS, USSR) 

The pathoger~sts of circulatory and respiratory disturbances due to blood transfusion shock is not yet clear. 

According to the data of  A. N. C, ordienko [1], the carotid sinus circulatory reflexes are profoundly changed 
in dogs due to blood transfusion shock caused by an intravenous infusion of heterogeneous blood. The indirect 
action of foreign blood on the receptors of an l;olatcd carotid sinus results a similar p~cture [2]. In the opinion 

o f  the x~thors cited, this p~enomcnon indicates that the function of the peripheral neuroreceptive apparatus is 
profoundly disturbed duzing s~ock, ~ d  rahe~ diattrb&ncet perhaps play a principal role In the pathogenesis of  
hemodynamic changer, 

Accepting ~ e  premise of  contemporary physiologists that the afferent tmpulsation emanating from the 
recept~s of the cardiovascular sys~m plays an important part In the maintenance of the tonleity and excita-  
bility of the centers regulating circulation and regulation, we decided to Investigate the mechanism of the 
txhe nomenon mentioned. 

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

The experiments were done on dogs, in w~ich the spleen had bcenhumorally isolated according to "g. N. 
C~ernigovsky [4] under ether or hexenaI'e~lesthesia, after the anesthesia had passed. 

0.2 m l o f  a solution of  lobeline hydrochloride or acetylcholinc (1:2~000), or of a 0.2% solution of  sodium 
sulfide, w~s introduced into the central part of the superior thyroid artery in order to stimulate the chemore- 
ceptors of the ea~otid zone. 

The intensity of the carotid sinus circulatory and respiratory reflexes was determined from the rise in 
arterial pressure and the change in the rhythm and depth of the respiratory movewents, which were recorded in 
the course of the experiment. 

The reflexes were examL, led at the following intervals: before l~parotomy and humoral isolation of  the 
spleen, after splenic isolation, on a background of splenic perfusion with citrated rabbit's blood and 15, 30 and 
45 minutes after perfusion. Perfusion of the humorally isolated spleen with the ei~rated rabbits' blood lasted 
5 or 10 minutes. 

E X P E R I M E N T A L  RESULTS AND E V A L U A T I O N  OF RESULTS 

R has been established that the operation of opening the celiac cavity in order to hurnorally isolate the 
~pleen affect* the courseof  the carotid reflexes. The carotid reflexes caused by lobcline were the most changeable, 
and the reflexes caused by sodium sulfide were file nrost tcsistanL 

As a rule, the reflexes deere~tsed in rnagnitu'3e, and the presence of a depressor pha~e, replacing the pressor 

beginning of the reaction, was frequently observed. 
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Only In 3 out of 19 cams did thecarotid reflex to Iobellne Increase, and in four cases, after the operatlott, 
tim reflexes to t~xltum mlfldo lncreamd. 

Opening the celiac cavit)t ~d manipulating Its organs evidently ch~ges  the functional condition of  the 
rmrvoul system. Consequently, reflexes cau~d by the stimulation of carotid sinus chemoreceptors ate changed. 

The carotid reflexes did not diminish during the splenic perfuslon with foreign blood, which led to a 
ix, e t~r ,depres~r reaction, but, conversely, ~owed a definite tendency ra Increase (Fig, 1). Thll tendency was 
st.engels In the reflexes cau,ed by lobcitne and sodium sulfide. In the first case, the hemodynamic component 
of the reactlon was most Intensified, in the ~econd, die respiratory component (Fig. 2 and 3). 

A slight decream In the reflex reaction to acetylcholine occurred In 12 out of 19 experiments; a btphaslc 
~e~etion was observed in 3 experiment,, attd an inverted circulatory reaction even occurred In 2 experiment's, 
exixestcd by ~rterlal presmre depression. The respiratory component of the carotid reflex, however, was almost 
unchanged. 
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Fig. L Changes in carotid circulatory ~flexes wt~ foreign blood 
perfusfon of the spleen, 
1) e~rterlal l~es.mre; 2) reflexes to lobellae: 3) reflexes to sodium 
sulfide; 4) reflexes to acetylcholine, 

In 3 exi~rlments in which the carotid sh-ms reflex to ~cetylcholine wen l~ronounced from the wry  begin.. 
nin[b foreign blood stlmul~tlon of the spleen Intcroceptors crazed it to dlmlnidh 

The premnce of an expre~d re~ctlon to Iobeline during the hypotonla c~v~d by the pahhologir stimulation 
of the spleen intcrocep~o~s wl~ foreign blood indlcamd the great stability of this r,  ac,Jon and the possfoLlity that 
tt has a compen~torF-defens~ significance. The compcnsa~ry-defenss character of thl, re~crlon Is conrzrmed 
by the fact that, in t ~  exl~rlmenf, in which the carotid reflexs~ to lohsline Increased 15 and 80 minutes after 
the heterogeneous blood ixrlg~tton0 the arterial pressure, which had drop~d due to this irzlgatton~ was completely 
rem~red after even ~orl2r intereals. When the reflex reaction to lobelino dccrea.scd due to excessive stimulation 
of  the spleen receptors wiL-h th~ rabbit's blood, renoration of arterial ptesmr~ proceeded much more slowly. 
AaalTzing the dynamics of the carotid sinus reflexez to ,~dium sulfide dlsclo~d an analogous picture. 

We could not establish a s~zlct relation bet~'een the artcrl,aI pressure changes in the dogs In which the 
~pleen recep~ts were stimulated with heterogeneous blood and the character or intensity of the carotid sinus 
reflexes cau~d by.acetylchollne, Moreover, in spite of the Fes~nce of Inverted carotM sinus rsflexas to 
~...r In 2 experiments, one could observed a steady restoration of arterial prostate after foreign blood 
[mrfuflon of the spleen. This makes it possible to propose ths t  the nervous mechanisms producing the reaction 
f~om the carotid chemoreceptors to acetylcholine do not play an essential part in the restoration of arterial 
txesatm. 

Analyzing the results obtained from studyIng the reflex reactions of the reqexogenlc carotid ~inut zone 
to vasious chemical  ~tmuU.lmrmR~ one important point to be established. 
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Fig. g. Re~ction from receptors of  carotid sinus zone to Iobellne during the action o f  
foreign blood on the spleen Interoceptor~. 
a) carotid sinus reflex on circulation andresplratiou before foreign blood perfusion of  
spleen (after spleen Isolation); b) the same on a background of foreign blood perfuslon: 
c,d,e) the same 15.30 and 45 minutes after perfusioru The curves from top to bottom 
signify: respiration, arterial pre~aare, zero line and indication of  stimulation~ indicatio~ 
of  tlme (in 1 second marks). 
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Fig. 3. Reaction from the receptors of the carotid sinus zone to .~dium sulfide 
with the act/on of foreign blood on the spleen lnteroeeptor$. 

Stimulating the ~plenic receptor field with heterogeneous blood under conditions of splenic imlatlon from 
general eirculatlon can change the condition of the reflexes hri~ing from another receptor field, that of  the 
carotid reflexogenle zone, far from the direct action of the blood. 

We pmpowed that the mechanism of such a change is reflex and is connected with changes In tile nervous 
l~oeesseS in the earotfd sinus reflex centers. If our proposition tsvalld,then, no matter to which reflexogente 
zone the action of. the b!~xl Is primarily d~reeted, the effect should be the same, 
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In order to prove this proposition, wo conducted mpplcmcntary experiments. The receptors of an isolated 
carotid sinus were mbJeeted to the action of heterogeneous blood, and tim reflex reactions from the intestinal 
interoceptors to tlm introduction of the same chemical stimuli, with the exception of ~dlum gdflde, were 
examined. 

The carotid sinus was isolated frpm general circulation by the method described by A. N. OoMtenko and 
V. I, Volkotrub [2], and the section of the small Intestine was isolated according to V. N. Chemlgovsk)ts 
method [41. 

Solutions of the chemical mb~tances, In ttm same concentrations as before, were introduced Into a perfus- 
ton current irrigating the isolated intestine, in amounts of 1.2 ml. 

T'~e reflex reactions to these stimuli were examined before carotid sinus perfuflon with foreign blood, oq 
a perfusion background and !6 and 30 minutes after the perfuslon. 

Two particularly interesting facts resulted from the analysis of the remits obtained in these experiments: 
during carotid sinus perfuston with heterogeneous blood, the reflex reactions from the intestinal receptors to ~he 
chemical stimuli greatlydtminished; during the l~rlod in which these reactionswere restored to thet~ original 
ma~lltude, a pha~ of increase occurred at the time when foreign blood perfu~lon of the carotid zone was 
halted. 

One can ptopese that the heterogeneous blood stimulation of the carotid z o ~  chemoreceptors c a u l s  a 
~ d t t i o n  similar to patabiords In the central nervous system. When this stimulation cea~d ,  the functional 
condition of the central nervous system (or more exactly, the central links tn the arc of the studied interoeeptivr 
reflexes), is restored. 

The ph;~m of increar~l reflex reactions pre~ent during the res~aration period e~ be corlsidered es a manif- 
estation of the paradoxical nagr of parablosls ia ~ e  ccearso of flow tnvolutloeh 

The experirr~.nts eend~,cmd, then, confirm the pr that change Is l~SSible in the r~i~x re~etiom 
to chemical stimuli from t~cept~ fields far removed from the place of the pathogenic sttmulus's direct ~ t i o ~ .  

The change h'~ the magnitude of the reflexes originating from receptor zo~e~ not in dt~ect contact with 
the pathologle sttmulus po~ibly h ~ e  either a d~feasa-adaptiw or a pathologic s!gntfleancc to th~ body, depend" 
lag on the conditions of development. 

SUMMARY 

It was esgab!tshed in experiments on dogs that when isolated va.tcular zeros (carotid sinus and spleen) 
were Ferfused with heterogeneous blood, reflex chan~.es In the reacttom to chemical stimuli occurred. This b 
true of stimuli that act on receptor flelda (ln~.ztha~l receptors, carotid zor~ chemoreceptors) far removed from 

the place of dtrect action of the stimuli. 

There Is no direct relationship between the degree of disturbance of eirculato~ reflexes of the zone of 
carotid sinus {was revealed In per6J~ton of l~lated spleen by heterogerea~ blood)and the changes In the blood 

i~r which are found at that time. 
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