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The phenomenon of accelerated coagulation of blood In acute blood loss, which t~ a protective measttre, 
has been described by many authors [2, 3, B, 6, 10 and others]. It has been established that ~ecretion of adrenalin 
by the ~uprarenal~ [1, 9 and other.,] is of great importance In this reaction, but the mechanisms have not untiI 
now received adequate study. Taking into accoul~t the practical valut of investigation of protective mechanisms 
in blood lost, which Is one of the most widespread forms of pathology in wartime arid peacetime t~auma, we under- 
took to investigate the part played by tim carotid sinus and arch of the aorta interoceptor, in acceler , t ing coagu- 
lation of the blood in acute blood lost. 

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

Twenty-nine experiments were performed on rabbits and IC on dogs. The experiment, on rabbI.'~ were 
done without anesthesia, while ~ose on dogs were performed under morphine-pentothal analgesia. In experi- 
ments on dogs I, ymographlc records were made of respiration a-ld of blood pressure in tl'e femoral artery. (by 
me;n~ of a mercury manometer), The method for taking blood samples for determination of cc~gulatlon time 
was de,~crtbed in a previous communication [4], Coagulation time of the blood was determined In ~ Bazaron 
apparat~?s placed in a water bath with a mercury-toluene thermoregulator which maintained the temperature In 
the apparatus at 3F;.SL The thrombln Liter was determined by the dilution method. 

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

In tile first series of experiments the effect of local carotid sinus anemia on blood coagulation was ,tudi~d 
on 7 rabbiu. A ligature was pa~sed under the common carotid artery, after which the animal was allowed to rest 
for" 1-1t/z hours. In several eases the superficial dissection was carried out under local lnfilt~ation anesthesia 
(0.25o~. solution of novocain ). After the interval the initial level of blood coagulation time was determined 
until comparatively constant results were obtained; this took as long as 2 hours in ~ m e  experiments. When this 
initial level had been established the common carotid artery was tied off on one *.~de. Following the ~gation, 
coagulation time was estimated after 5 and 30 minutes, Definite acceleration of coagulation time was noted 
after 5 minutes tff6 outof  7 cases, n o  change being discernible in the case of 1 animal only. The average vaXu, 
of blood coagulation time was about 60ok of the initial value (Fig. 1), I. e., was almost halved. By the 30th 
minute coagulation time approached the initial value despite the fact that the ligature was not removed from 
the artery. Adaptation of the carotid sinus receptors had evldendy taken place. 

N. N. Popova [8] observed acceleration of blood coagulation in dogs when both the common carotid arteries 
were iigated. Drawing an analogy with acute blood loss, Popova explains this by cerebral anemia and completely 
disregards the possible role of lnteroccptt~s in the genesis of this phenomenon. 
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Fig. 1. Changes in blood coagulation time 
in rabbit, following l~gation of the carotid 
artery. 
1) First series of experiments; 2) second 
series of  experiments; ~ Ugation of the 
carodd artery. 

In order to determine whether the observed 
acceleration of blood coagulation was a reflex act  or 
resulted from cerebral anemia~ we .~taged a secon~ 
series of experlmentJ for control, lm which rabbits ~ere 
subjected to unilateral ligatlon of t~re inmrnal carotid 
artery. The carotid sinus oll the appropriate side wa~ 
first denervated by section of '._he sin~ nerve in order 
to prevent possible irritation of the sL~o.-carotld zone. 
This excluded s~:,~.lation of the p~werful vascular 
receptor zone wht:e maintaining ~ .  ~ ine  disturbancet 
of cerebral hemodynamics as in fl~e |i~st series of ex-  
periments. 

In this series of expe:iments, no reflex acceleratiotl 
of blood coagulation was obtained (Fig. 1), and in 4 of 
the 7 experiment* there was even scarce zlowlng of coagu- 
lation. These data agree with Investigations [5] which 
had ~hown that anemia of various &~g~ees could not be 
regarded as a physiologic regulator of  autonomic centers 
and their ac t iv l~  and that cereb~al anemia with preset- 
ration o.f normal carotid sinus reflexe~ led to a gradual 
diminution cf acdvlt~ in brain ,tern center~. 

In the ~ ' rd  series of experime~L% 2 groups of 
rabbit, had 6-10% of their total Moo~ withdrawn; in the 
first group the sinus nerve~ ~ere t~zmsee~d bilaterally. 
In the second group of animals the dr~m nerves were 
left intact but incisions were made ~l ~ e  neck similar 
to those made in the first group. Wt~d.rawal of blood 

with preservation of czrotid sinus receptor zones was, as a rule, accompanied by more marked acceIeraflon of 
blood coagulation than in rabbits with ~ansected sinus nerves. _This differenc~ was especially well marked 8 
minutes after withdrawal of blood when 6:e difference of me means exceeded its error more than 3-fol.3; this 
!estines to sufficiently high reliability ef  the difference between the mean values. The re,u!t~ of this series of 
experiments are presented in Fig. 2. Some acceleration of blood coagulation afmr w i~d~wa i  oF blood was, 
however, also noted in animals with Loansected stnus nerves. It must be taken into aceoun~ thar #_~ depressor 
nerves were left i n~c t  in these experiments. 

Dogs (which are more resitant to acute blood loss) were used in further experiments in which the questiotl 
wa, ~tudied in greaLer de ta i l  The experimental animals were again divided into two groups: ~he first group 
zerved as con~ol and included 4 dogs, the second consisted ef  8 dogs with denerv~ted carotid sL~ses and tran- 
sected vagi. including the depressor fibers. Blood coagtd~tion was determined ~rior ~o withdrawal of  blood: 
lmmediareiy afterward, and then after 10, 20. 30, 45 and 60 minutes. The amount of blood wlhhdrawn corre- 
sponded to ~ of body weight. According to literature data [2] such blood to~ Is accompanied by cortflderable 
shorte~dng of coagulation Lime and increased thrombin tiler; this was confirmed in the pr~.sent expe,iments. The 
results cf this series of experiments are presented in  Fig. 3. There is a clear difference betwee~l rile Change in 
blood coagula~on time following withdiawal of blood in normal dogs and in dogs with %limtn~flo~ ! of  receptors 
in the carotid s~nus and e*r of the aorta, in the case of dogs wid~ preserved innervadon the shortening of 
coagulation time wa~ comiderable, averaging over 50%, and was most pronounced by the 20th-.qada minute after 
wi~drawal of blood. In the case of dogs wlth tramected sinus and vagus nerves acceleration of  Mood coagula- 
tion ~.me was considerably less marked and developed mainly directly after withdrawal of  blood ~ e n  disappeared 
and was teplaced by slowing. In these animals there was no increase in hhrombfn liter either. 

The present experiments fully confirmed the data on the predominant role of carotid ~ m  and aortal nerves 
in the adaptation reac~on of the cardio-vascular system to blood !oss [I1, 12 and others]. C~npensatory cardio- 
vascular changes are absent in an imahwt th  dene , 'w~d  carotid dnu~ and aor~l  zone~: thel~ bl~od pressure d~op~ 
and doe~ not recover fo!lowing blood loss, whereas similar blood loss in control animals is &~zctated with much 
less marked hypoten~on which is t~amlent. 
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Fig. 2, Changes In blood coagulation 
time In rabbit, following withdrawal of 
blood. 

1) Experiments on normal rabbits; 2) 
experfmeut~ on rabbits with denecvated 
carotid $Inum$. 
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Fig. 3. Changes In blood coagulation time i n  
dogs following withdrawal of blood. 
1) ~perlments on normal dogs; 2) experiments 
on dogs with denervated carotid sinus and atrial 
z o n e r .  

Acceleration of blood coagulation assoc!ated with excitation of the ~/mpathetic-adrermlin system during 
acute blood loss Is thus predominantly a reflex phenomenon dependent chiefly on the receptors on the carotid 
sinus and arch of the aorta. Together with hyperadrenallnemla, hypecglycemla, vasopre~,or .reaction, tachy-  
cardla, hyperhydremia and cther reactior.s accompanying acute blood lo~s. acceleration of blood coagulation is 
of greai protective significance for ",he organl;m since It promotes cessation of hemorrhage. 

Local anemia of caroRd s.~nus zone elicits reflex acceleration of blood coagulation, while denervatton of 
the carotid sinu, and atrial zones impairs ~everely the protective accelcz:~tion of coagulation and rise of thrombin 
liter associated with acute blood loss. 

SUMMARY 

The role of interoceptors of carotid sinus and of the arch of aorta !n acceleration of blood coagulauon In 
acute blood loss was investigated. It was revealed by 29 experiments on rabbits and 10 on dogs that local anemia 
of sinocarodd zones cau l s  reflex acceleration of blood coagulation. Blood lo~s in rabbits with denervated 
carotid sinuses is associated with the weaker response of acceleration of blood coagulation, ~an in normal animalL 
With exclusion of the ;anus, depressor and vagus nerves the acceleration of the blood coagulation and Increase of 
thrombln slier is not as considerable as following blood loss in the Intact animals. 
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