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In resuscitation ,,f the o~anism through arterial transfusion of blood and artificial respiration a positive 
result depends first and foremost on t lme!y restoration of ~ e  circulation. With comiderable pressure in the blor 
pumping system (180-200 mm mercury) the biood pressure ha the arterial vessels (femoral artery) of the resusci- 
tated animal did not exceed 40 mm mercury up to the mordent when die heart activity was resumed, at which 
time. it rose abruptly and the blo~d circulation was restored. Most autht rs believe that the "awakening" of heart  
activity is a result both of the restoration of nutrition of the myoca~dium and of reflex stimulation emanating 
from the receptors of the coronary vessels and other parts ~f the vascular s)'stem [1]. There is no doubt that the 
pressure created in the arteries with centripetal infusion o~ blo,~d stimulate~ the baroceptors of the arterial vetsels 
and contributes to the restoration of reflex regulation of circulation. 

The importance t,f stimulation ~f the receptors 0f ~ e  blood vessels in resuscitation by the Audreev- 
Negovsky method is demonstrated by ~he experiments of E. M. Smirenskaya [3]. who showed that preliminary 
stimulation of the baroceptors of the peripheral arteries accelerates the restoration o; heart  activity.  E, M. 
Smirenskaya and V. I, Prokhorov also observed resumpti~* cf heart activity with tramfusicm into the peripheral 
end of an artery not combined with Centripetal introductic!a of  blood. 

~estoration to life aiter clinical death is achieved in a complex method through restoration of the nutri- 
tion of the central, and evclutionarily older, pressor reflex re~qulatiod of the circulation, without which a good 
result cannot be achieved in resmcitation. 

The role of the phyl~oenetically younger depressor regulation of rile circulation has not been made entirely 
clear. Nor has die role of the carotid depressor apparatus been studied. On the bash of his r investi3ations 
and the x,;ork of his assistants, I. R. Petrov concludes that with clinical death all the c~n~ditiom are dreated ~ the 
appearance of phase reactions when the receptors of the carotid sinus are stimulated. Therefore, during the period 
of resuscitation the depressor carotid reflex is converted imo a pressor reflex and contributes to the restoratitna 
of the circulation. These opiniot~s of I. V,. Petrov are based un data obtained in stud), of the c . r t dd  depressor 
reaction in shuck conditions. ~b, en it frequently is patadoxal. 

In V. A. Negovsky's opinion, the ultraparadoxal reaction, ahhough possible, does not appear regularly, and 
therefore it cannot be assigned the place of decisive ilnponance in all cases of resuscitation of the organism, 

In a previous communication from our laboratory (1953) we expressed the opinion that I, R. Petrov's point 
of view [2i required experimental ccaffirmation, since it ~'as not based on facts established in resuscitation of 
the or3anism after clinical death, 

We set up experiments ilt resuscitation of dogs with denervated carotid sinuses. We proceeded ott the 
premise that if I, R, Petrov's opinion was correct resuscitation of animals with denetwated carotid sinuses should 
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be m ~ .  ~ diff icult  at~d should bc successfully achieved in a smaller  percentage of eases because of the a~.ence of 
the ~b .~c-~ ,en t i~ -~d  paradoxal (pr~ssor) reaction, 

EXPERIMENTAL METHODS 

C~zr expcriraents were conducted on ewo groups of dtygs - experimental  and control (12 animals La each  
group). 

T'Se exper imental  dogs were :suLjected to a bi lateral  dene~'at ion of the carotid sinus 10 days bef=,-e c l in ica l  
death ~ d  resuscitaS,m. Each dc, g of the control gr,,up was also subjected to an operation at  the same d i n e :  all  
the eie=~ent~ of o?crat ive  trauma ~ere  reproduced, with the exception of denervation of the carotid s ~ a  and 

the prr of the adventif ia .  

For resuscitate.on of the organism after c l in ical  death we employed a complex method Which is ~ d  in  
the ta~_~satory di rec ted  by V. A. Negovsky [1]. 

~e 'ore  the beginning of the experiments in resuscitation the animal received an injection of pa~opon  - 
8 m S ~-ez 1 kg of bossy weight, and the femoral Vessels were prepared with anesthesia by a 0.5% solution of novo- 
ca ine .  ~epar in  w ~  ,~ed as an anticoagulant  in the amount ~f O.]0 ml /kg  (Richter). 

"27no duranon ~ c l in ica l  death was 31/2 minutes. We transfused die an imal ' s  own blotxt without a, dding 
glucos~ and Oxygen. 

A ~ f i c i a l  res?irat ion was effected with a two-chamber bellows throughintubation. 

EXPERIMENTAL R E S U L T S  

~ e r e  wa~ no observable reflect ion of the denervatlon of ~e carotid sinus in the general state of r.he animals .  
The p~-~_-operative period proceeded normally in the experimental  and control animals,  although e l ~ , a t e d  blood 
press~e  ~-as noted in most of the exper imenta l  dogs (above 160 r~m mercury). Undoubtedly, this hyp~r0enslon 
was :~--e result of ~ e  denervation. 
exper iments  (Fig. I ) .  

However, it  was not substantiat:ly reflected in the success of the t e s~c i t a t lon  

! r 

Fig.  1. Kym=~gram of experiment  No. 1"/. Bleeding and resuscitation of dog with denervated 
carot id s m u s ~ .  Meaning of ~ e  curves (top to bottom): blood pressure, respiration. ~ Begin- 
r.Lag of bleecSt:~g- ~ l~eginni~g of c l inical  death. ~ Begln~.ng of resuscitation. 

After  c l in ica l  death lasting 31/'z minutes we succeeded in r.-viviog 18 animals; restoration of fu=c t i~s  was 
not a c ~ e v e d  in 3 expe r imen ta l  and 3 control dogs (see table) .  

[:" zesuscitat/~a is viewed as the basic indicator of the effect of denervatical of the carotid sinus Ln out 
expeff_-:_ents, then t t  must be noted u-hat the ratio of the number c,f dogs resuscitated to the number ncc ~esusci- 
tated ~--~ ident ical  in the exper imcmal  and the control groups. 

H~wever. i t  must be noted ,~at some difference was obse~ed in the animals of the two gtoul~ ~-t~h respect 
both t= ~ying a~d to zesuscitation,. 

"She length c.f ~he dying pedc~l, as was established in the h.boratory directed by V. A. Negovsiq.  is a very 
imi~ .~-~ :  factor L-a the successful ~es.~sclration of the organism a ' t e t  c l in ica l  death.  It will be seen from tile table  
that cAS~cal death occurred more quictdy in the experimental  a;dmals than in the comrol animals.  F~:~ example .  
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liesnlt~ ~',t the Expt:ri~nenls ill tlc~u.sctlaliol| ~,1" Ih.F,. Ath;r ( ' l ini . 'M i)calh 
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Lived 7 days 
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Not revived 

Lived 25 mtn 
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the dying period las~ed more than 10 minutes in only 4 of the experimental  dogs (Nos. 2. 10, 12. and 20), whereas 
�9 a longe~ dying period was observed in 9 dogs of the control g r ~ p  (Nos. 4 . 7 ,  8 .9 ,  11, 14, 18.21.  and 23). This 
dist tnc~on was espec ia l ly  not iceable  in the animal~ which wer,~ not ~eviw:d or which died at varying lengths of 
t ime aP, er resttscltatiam, 

. . . . . .  : ~ : . , , ~  ~ _  

i 

Fig.  2. Kymog~am of ExI'criment 1~o. 6. Bleeding and _-esuscitation of control dog, Curves :  

~ m e  as in F ig .  1. 

We observed t~-o types of reactions with restoration of ~ e  circulation: 11 quick at~d eoris~lerable he igh t -  
ening c~ the blood pressure and 2) slow and less marked heig~teli ing. -in the reaction of the first type the blood 
pressure increased w i ~ i n  the first few seconds after restoration of heart action, reaching 180-220 ram. This 
r e a c t i ~  was more c~-aracteristic for animals with denervated c~:otid sinus (i t  was observed in 6 out of the 9 
resusci~ted e x p e r i m ~ t a l  dogs:( Nos. 10, 16, 17.1~, 20 and 22). 

'~'e also observed a hypertonic react ion in 4 of the 9 res~c t ta ted  control animals (Nos. 8, 15, 18, and 24). ~ 
but the~  blood p r e s ~ e  immedia te ly  aftel the restoration of ke~Lrt act ivi ty was considerable lower than in fl~e 

e x p e r ~ e n t a l  dogs. 

L~ 7 of the 9 r~usc i t a ted  control dogs hear t  act ion was re~ored within 40 seconds from the beginning d 
the rer~scitation pr~c.edure, and in the o ~ e r  two (Nos. 4 and 21~ after more than 40 seconds. In the experimental  
dogs h e ~ t  act ion w ~  restored within 40 seconds in only 4 c~e~ .  Thus, in denervated animals restoration of 

heart  ac~tion took somewhat longer than in the control anim~Ir~. 

We also observed some difference l a t h e  restoration of ~ea th ing .  Spontaneous breathing commenced more 
quickly in the e x p e : ~ e n t a l  animals than in those of the control group: it  had appeared by the third minute in 
5 of the 9 resuscitated exper imenta l  a rd~ als and in only 2 of the 9 cont:ol animals.  

F~om the above dam it will  be seer that there is an Inverse relationship between the t ime of restoration o f  
heart  ac t iv i ty  and of zespiration in "denexvated ~ and in "undenervated" dogs: hear~ act iv i ty  revived more slow- 

ly in ~ e  exper imenta l  dogs and spontane ~us respiration more slowly in the control dogs. 

477 



The corneal  r t : l lc \  apl~'a~t:d bCr',~,,~,cn the "/Ih {1'2o. I'/) imd the ~P, rd Itih|l~lt,~, {No. 11), ~,','e were m~abl~ Io 
c,~rzbl~,,h ;,~,,~ dilt,:r~:m'c in Iht" l ime Ldi,~,.q lor Ibi~ t~.lh:x Io ,~pp~ar i l l  I|lc cxpc, r i l l l en ta l  al ld ti le V;)ll lrol ~lllinl,'llg. 

\ J i t ' l "  l~.'$|Or.~|tO~l o] h e , I l l  ,tt'l i, '~l~, ~ . ' ~p i r ; l l i ou ,  , lud  I | l~  ~ ~ [ u c ; l |  r e l i c . x ,  t he  :tl l i ln,l].,:, r both ~m~l~S w e r e  i l l  a 

s~::c ~,'~ r ,'~h~'f ~ht' sleep, and iu ":~mc of tltc animals cvcn i lm~cd ia l c l y  ahcr  res~svitati~n, d~]ldity ~,fthe 
v.~,:sclc~ set in. I~ nt,~st o|" the revived zio~s the ri~',idity was inco~sid,crablc attd ~aas observed only in the tore 
1i:7~'~. duritt;~ the firs_t few l,ours .tftcr rc.,nzL;citation: on the followin~ day It disapl~eared, and cot,;dltlated tllOV~- 
mc:~ts api',cared ii,. ~ onticp-tiotl ~dth earL~t,o; later  the animals also began to walk freely.  

Tilt: animals which died soon aftezr resuscitation (Nos. 1], ~9, 20. and 21) showed symptoms of pronounced 
rigld.;ty in thelrmu~clcs at the dale of di::ath, or sonlcti |ncs the rigidity appeared in ihem after a period when they 
were in a comparat ively  good conditions. 

The most vz_vere complicatio~ts alxer resuscitation were ohserw.~d in Dog No. 1. Symptoms of cousl~erable 
daznage to the cerebral  cortex continu~d in this animal up to the t ime of its death 3 months after resuscitation. 

General izing the data obtained, w~e may reach the following conclusious. Denervation of the carotid sinus 
ca3~es certain pecgt iar i t ies  in the reacmLgn of dying and resuscitation which are not observed in the conLrol animals.  
Fc~ example ,  dc,~s with dener~ated si~u.~ die mote quickly with acute ]io~ of blood, and they endure prol0n~ed dying 
w~uh more difficult-/ .  During the peritc~ of resuscitation the restoration of heart action took somewhat longer in 
them than in the ce~trol  dogs. Iloweve.~. after the circulation had ~ e n  restored a prr hypersonic 
reacrAon was noted in them. Respiratic~n was restored sooner in the experimental  dogs than in the control dogs. 
Despi~e these differences, however, the ~numbe~ oI denervated dogs lesuscitated was ident ica l  with the number of 
comrol group dogs resuscitated. 

We lhzk ~ e  fact  that the experh.'=m.ntal animals died more quickly with the presence of hypertonia,  which 
co.n~ibutes to a o~reater loss of blood in :a shorter period of t ime .  It is not c lear  why heart  action was restored 
m ~ e  slowly in the denervated dogs. "t'Y~nc possibility that the depressor nerve conducts impulses "awakening" 
hea~"t act ivi ty  calmot be excluded. I t  1~ diff icul t  to say ~hether the:~e impulses are an expression of the paradoxal 
react ion accelera~,ng heart  action, re . fe ted to by I. R. Petrov. How~.~ver, i t  is evident from our mater ia l  that 
immedia te ly  after the renewal of heart  ~ there is an adequate (depressor) but not paradoxal (pressor) 
react ion.  This is evident  from the fact  :that the experimental  dogs react with a considerably more pronounced 
hyr-~ertonic react ic~ because of the a'bs~-mce of the sluus nerves. Thi~ react ion was weaker in the control animals.  

"~'he speedier  restoration of respL'~tion in the denervated animals is apparently connected with the absence 
of rt~.e depressor act ion of the depres~er a~pparatus on rite respiratory center which appears when the blood pressure 
h't ~ e  carotid sin ,u., rises above the n~Emal leve l .  

Despite the  dgfferences noted in :1he restoration of l ife after c] inlcal  death in dogs with denervated carotid 
sin2.s and in the control dogs, our invesm'gations show that the role of me carotid sinus in the restoration _of l ife 
is not so great  as Is suggested by some ~a,thors (I. R. Petrov). The b,;st indicator of this is the identicat'~numbers of 
exper imenta l  and control animals revfwe~ 
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