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‘The phenomenon of accelerated coagulation of blood in acute blood loss, which iz a protective measure,
has been described by many authors [2, 3, 5, 6, 10 and others). It has been established that secretion of adrenalin
by the suprarenals [1, 9 and other:] is of great importance In this reaction, but the mechanisms have not until
now jeceived adequate study. Talking Into account the practical value of investigation of protective mechanisms
in blood loss, which s one of the most widespread forms of pathology In wartime and peacetime trawmna, we under-
took to investigaie the part played by the carotld sinus and arch of the aorta interoceptors in accelerating coagu-
lation of the blood in acute blood loss,

EXPERIMENTAL METHODS

Twenty-nine experiments were performed on rabbits and 1€ on dogs. The experiments on rabbits were
done  without anesthesia, while those on dogs were performed under morphine-pentothal analgesia. In expeil-
ments on dogs Fymographic records were made of respiration 21d of blood pressure in the femoral artery, (by
means of a mercury manometer), The meihod for taking blood samples for determination of coagulation dme
was described in a previous communication [4). Coagulation time of the blood was determined in a Bazaron
apparatus piaced in a water bath with a mercury-toluene thermoregulator which maintained the temperature in
the apparatus at 36.56°. The thrombin titer was determined by the diludon method,

EXPERIMENTAL RESULTS

In the first series of experiments the effect of local carotid sinus anemlia on blood coagulation was studied
on 7 rabbits, A ligature was passed under the common carotid artery, after which the animal was allowed to rest
for 1-1'/7‘ hours, In several cases the superficial dissectdon was carried out under local infilvaton anesthesia
(0.25¢. solution of novocain ), After the interval the inttial level of blood coagulation time was determined
undl comparatively constant results were obtained; this took as Jong as 2 hours in some cxperiments, When this
initial level had been established the common carotid artery was tied off on one side. Following the lgadon,
coagulation time was estimated after 5 and 30 minutes, Definite acceleration of coagulaton time was noted
after 5 minutesiné outof 7cases, no change being discernible in the case of 1 animal only. The average value
of blood coagulation time was about 60% of the initlal value (Fig. 1), L. e., was almost halved, By the 30th
minute coagulation tme approached the initial value despite the fact that the ligature was not removed from
the artery, Adaptation of the carotid sinvs receptors had evidently taken place,

N. N, Popova [8] observed acceleration of blood coagulation in dogs when both the common carodd arterles
were ligated, Drawing an analogy with acute blood loss, Popova explains this by cerebral anemia and completely
disregards the possible role of Interoceptors tn the genesis of this phenomeron,
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In order to determine whether the observed
acceleration of blood coagulation was a reflex actor

Time of blood sampling (min) resulted from cerebral anemia, we staged a second

PR 0 series of experlments for conwrol, in which rabbits were
PO S PR S snbjected to unllateral lgation of the internal carotid
17 artery. The carotld sinus on the apprepriate side was
» first dencrvated by section of the sinus serve in order
z 7] to prevent possible frritation of the sino-carotid zone,
@ » This excinded sthnulation of the powerlul vascular
g‘ LR receptor zone whire maintaining the same disturbances
g % of cerebral hemodynamics 2s in the first serles of ex-
g it periments,
2 In this serfes of exper:ments, no reflex acceleration
§ 79 of blood coagulation was obtained (Fig. 1), and In 4 of
'g 96 4 the 7 experiments there was even some slowlng of coagu-
8o lation. These data agree with investigations {5] which
g 100 ~ ! had shown that anemia of varlous degrees could not be
"g 104 T e—— -~ regarded as a physiologic regulator of autonomic centers
B 120 and thelr activity and thai cerebral anemla with preser-

vadon of normal carotid sinus refiexes ked to a gradual
Fig. 1. Changes in blood coagulation time diminuton cf actdvity in brain stem centers,

In rabbits following ligaton of the carodd In the '1d series of experiments, 2 groups of
artery. rabbits had 6-109 of their totzl blood withdrawn; in the
1) First serles of experiments; 2) second first group the sinus nerves were transected bilaterally,
- serles of experiments; | Ugation of the In the second group of animals the sinus nerves were
carodd artery. left intact but incisions were made in the neck similar
w those made In the f{irst group. Withdrawai of blood
with preservation of carotid sinus receptor zones was, as a rule, accompanied by more marked acceleration of
blood coagulation than in rabbits with transected sinus nerves. This difference was especially weill marked 5
minutes after withdrawal of blood when the difference of the means exceeded its error more than 3-fold; this
testifies to sufficiendy high reliability of the difference between the mean values, The results of this series of
experiments are presented in Fig. 2. Some acceleration of blood coagulation after withdrewal of blood was,
however, also noted in animals with wansected sinus nerves, it must be taken into account that the depressor
nerves were left intact in these experiments,

Dogs (which are more tesitant to acute blood loss) were used in further experiments in which the question
was studied in greater detail. The experimental animals were again divided into two groups: the first group
served as contrel and included 4 dogs, the second consisted of 6 dogs with denervated carotd sinuses and tran-
sected vagl, including the depressor fibers, Blood coagulation was determined prior to withdrawal of blood;
immediately aflterward, and then after 10, 2%, 30, 45 ard €0 minutes, The amount of blood withdrawn corre-
sponded to 2% of body weight, According to lterature data [2} such blood loss Is accompanied by considerable
shortening of coagulation time and increased thrombin titer; this was confirmed in the prisent experiments, The
results of this series of experiments are presented in Flg. 3, There is a clear difference between the change in
blood coagulation tme followlng withdiawal of blood tn normal dogs and in dogs with "elimination® of receptors
in the carotd sinus and ¢~ch of the aorta, 1In the case of dogs with preserved innervation the shartening of
coagulation time was considerable, averaging over 50%, and was most pronounced by the 20th-30th minute after
withdrawal of blood. In the case of dogs with ransected sinus and vagus nerves acceleration of blood coagula-
tion time was considerably less marked and developed mainly directly after withdrawal of bloed then disappeared
and was replaced by slowing, In these animals there was no increase in thrombin dter either.

The present experiments fully confirmed the data on the predominant role of carotid sinus and aortal nerves
in the adaptation reaction of the cardis-vascular system to blood loss {11, 12 and others], Ceompensatory cardio-
vascular changes are absent in animals with denervated earotld sinus and aorial zones: thels blood pressure drops
and does not recover following blood loss, whereas simiiar blood loss in conuwol animals {s associated with much
iess marked hypotension which s tansfent,
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Fig. 2, Changes in blood coagulation Fig. 3. Changes in blood coagulatdon dme {n
time In rabbits following withdrawal of dogs following withdrawal of blood,
bleod. 1) Experiments on normal dogs: 2) experiments
1) Experiments on normal rabbits; 2) on dogs with denervated carotid sinus and aortal

experlinents on rabbits with denevvated zones,

carotid sinuses,

Acceleration of blood coagulation associated with excitation of the sympathetic-adrenalin systern 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 hyperadrenalinemia, hyperglycemia, vasopressor reactlon, tachy-
cardia, hyperhydremia and cther reactiuns accomnpanylng acute blood loss, acceleraton of blood coagulation is
of great protective significance for the organism since It promnotes cessation of hemorrhage,

Local anemia of carotid sinus zone elicits reflex acceleraton of blood coagulaton, while denervation of
the carotid sinus and aortal zones impalrs severely the protective acceicrition of coagulation and rise of thrombin
titer associated with acute blood loss,

SUMM ARY

The role of interoceptors of carotld sinus and of the arch of aorta {n acceleration oi blood coaguladon In
acute blood loss was {nvestigated. It was revealed by 29 experiments on rabbits and 10 on dogs that local anem!s
of sinocarotid zones causes reflex acceleradon of blood coagulation, Blood loss in rabbits with denervated
caroud sinuses is assoclated with the weaker response of acceleration of blood coagulaton, than in normal animals,
With exclusion of the sinus, depressor and vagus nerves the acceleration of the blood coagulation and increase of
thrombin titer Is not as considerable as following blood loss in the Intact animals,
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