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Man) authors [1-8] have studied the disturbance to the highest ~ctions of the brain after different periods 
of clinical death caused by acute blood loss and the extent of their L xctional restoration. T. S. Fedotov [6~ 
V. D. Yankovsky [7~ N. N. Slrotirtin [5]. L. I, Mursky and V. K. U.~ri~ova ['2] and drivers conducted experimentJ 
under ordinary conditions of temperature. Recently, the duration of clinical death has been successfully length- 
ened to 1 hour [4] by meam of hypothermla in the animals ~ffering the acute blood loss. It ts still not clear 
how much the higher sectiom of the central nervous system suffe,~ in dogs rcsmcitated after lengthy periods of 
clinical death in conditlon~ of hypothermia. The purpose of th~s work, t~crefore, was to determine how higher 
nervous activity changed In 4 dogs, which were resu-~cltatcd after 30-minnie clinical death caused by acute blood 
lo:a In conditions of general body cooling. 

EXPERIMENTAL METHODS 

The experiments were conducted on 4 male dog, weiglair.8 L,~om 17.8 to 9_~l.8 kg. Before the exl)erltr, nnt0 
the animals were InJected w'~th a 2% solution of pantopon, in a dose of 2 ml per 5 kg of weight and with 1 ml of 
a 0,1% atropine solution, Eddy temperature was reduced by physical cooli:~.g combi~led with an intravenous In- 
l ee ,on  of a 0.,~t~ ixmtothal ~-e!ution. Ctir, tcal death was catted by ~a.~ive blood-lctilng from the femoral 
artery, a~ne vital functions acre restored in the animals by me,~m e f a  complex rcsu,,~cttation method developed 
by V. A. Negovsky. Fibrillation, when it occurred, was ellmina~e~t by single conder~,cr discharges (according to 
N. L. Gurvich's method). After cardiac activity had been restored. ~e  animMswere warmed by Immersion in 
warm water (43-4,5"). In order to determine the extent to which the functiens of the cerebral cortex had been 
restored in the resuscitated animals, a system of conditioned reflexes h~d been previously developed according 
to a ~tereotype consisting of fi positive stimuli (metronome 1~20. light, bell. light, metronome l~O) and one 
lrthlbltoor stimulus (metronotr~ 60). The acid-defense method waz used in them e.xperin~nts. An 0.3% solution 
of hydrochloric acid was used as the unconditioned stlmulm. 

EXPERIMENTAL RESULTS 

The animals were bled ~hen thel, body temperature waz from 2,~.8 ~ to 26 ~ Clinical death lasted 80 
minutes. The dying period on a background of cooling lasted from 9 mlnute~, 35 ~cond~ to 26 minutes. At the 
time ~f resuscitation, body teml~erature In the animals was reduced to 9.3.8o9~5". H~art action in the dogs was 
restored after IntervaL1 of from 1 minute, ;;-3 sceondJ ,'~ 4 minutes. 30 seconds. The later heart action .-estoratlon 
was caused by the appearance of fibrillation during the first stage of resuscitation, rte~ptration w~s restored after 
lnterval~ of from 7 minutes, 23 seconds to ,58 minutes, 55 seconds. The corneal reflex was restored 85 minutes. 
30 second~ to 46 mtnutes, 2,5 seconds after the beginutng of res~..citation. The animals were warmed for 1 hour. 
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00 m!~ut~t fi'om the tzlltanlult of ietulcitallonl after lhlt warming Period, the body teinpe~atur, w~ti 31-32', liltd 
after 13-I~ hour~ It wit i t  high ~1 3"~,~--31,6", The anlniali worn In a tomnolent condition d,srlntI th~t ftrit ti-i.4 
hottrl after relu~itaLlon, Their vlilon lind hearing wOle re~tored aftr li tit -10 hourh and aP~er 1O-2i hour~, the 7 
begam to walk and to take food independently. The animaLr was completely Iat idacto~ b]~ the on([ of 
the fl~t day after telu~eitatlon ~al begun; by the 2nd day, lh+~lr outward behavior wal ~pproxlmatel~t the eame 
at that el healthy animal~, Befoie the expertmet~t, the fine conditioned reflex reaction to tl~a limtronome l~ i  
appeared alter the 2th combination in the dog August, to tim light, from the first coinblnatlon, and to the be l l  
ifter the "hh combination. The diffelentlatlon began to be developed after tim ~lh u~e of the lnhlbltor~ ~tlmttlt~, 
The trite of the conditioned reflexet in t.ke dog August before rezu~cltation it given in the report of Ex~rimeni  
No, 8.~, Sixteen houri and forty-five nllnutel after re~uicltation, August wai taken Into the conditioned reflex 
chamber. Th~ data obtalr~d from the first three e~Ixrtmenta after resuscitation show that higher nervous activity 
wit  dbturbed In these dolt , although ~hele were no noticeable changel in their general behavior, 

Note the low level of the conditioned refiexet in the firit ezQedment aftei teatutcltatlon (Ex~rtment  No,/),  
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After the bell , thr  dog manifested a mtrong motor excitation, during whldl he tore off tim saliva fura~L 

Forty hours after resuscitation (Experiment No. E), the animal ~as 0omewhat calmer during the experi- 
ment; the conditioned reflex stereotype, however, was not yet completely restored. The most noteworthy fact 
w~s the paradoxical behavior of the nervous system In responm to stimuli which had caused an adequate reaction 
lmfore file clinical death. On tile third day (Experiment No. ~, the character ofcondltlormd reflex activity was 
approximately tile satire as on file second day, but die appearance of an ultraparadoxlcal phate was observed. 

On the 4th d~y after resuscitation (Experiment No. 4)o a ~lngle eradication of the conditioned reflexes to 
the metronome 120 was done.* This caused conditioned reflex activity to improve; ttm tonlcity of tb~ cerebral 
cortex cells was raised, and tile conditioned reflexes began to become stable. Bromine was u~d during the f -day 
rest period after tim Igth experiment (on the 17th day after resuseltatior0 in order to Improve ~ e  correlation of 
the principal nervous processes. The animal received 0.6 g of bromine with milk on tim first day and 1.8 g, fed 
twice a day, On the following days. Xqre results obtalne~ from the use of bronElne are shown In the Table (EX- 
periment No. 17). Therefore, the use of bromine gave positive results. The differentiation was strengthened, 
and the character cf conditioned reflex activity became almost normal. Of course, the normalization of con- 
ditioned reflex activity was connected with the time which had elapsed since the moment of resu~_~c.itation as 
well as wi'.h the bromine treatment. 

A sirrhlar picture of activity restoration in the lgher ~cttons of the brain after 30-minute clinical death 
In conditions of hypothermia was observed In the other three experimental animals - Baikal, k'uflan and Treasure. 
Differences were observed, however, during the beginning of restoration (hypnotic phases abu:n0 and during the 
administration of the bromine preparations, which had to be used in all of the dogs. This much is clear: that 
the more vulnerable process of inherent inhibition is the process most weakened by conditiom of clinical death. 
T~at the stimulation process was also considerably weaket~ed was ~hown by the fact that experiments In the con- 
ditioned reflex chamber could not be done daily, since this cau~d the progressive exhaustion of the cerebral 
cortex ceils. Our dogs had very different types of higher nervous act lvi~.  This is O~e reason why, in the experi- 
ments US!ha sodium bromide. Baikal (weak variant of the strong type) was given sodium bromide, for 4 days In 
do~s of 0.5-0.6 g, while l~ttslan, a strong, balanced, mobile type. received an average of 3 g of ,odium bro,rlide 
daily for 6 days, and Treastue, wffich had an extremely weak type of higher nervous activity, was given 0 . I  g of 
sodium bromide daily for 20 days. 

All of the experimental dogs lived. Their higher nervous activity was completely restored 13-~3 dayt 
after the start of resuscitation. 

Therefore, out study of higher nervous activity restoration in dogs after ~0-mlnute clinical death cau~d 
by lethal blood-letting under conditions of hypothermia showed that the conditioned reflexes could be completely 
restored In the dog~; there were, however, different disturbances of the relationships between the principal ner- 
vous processes in the dif[crent animals during thetr restitution. The~ dizturbances w e r e  either manifested by ex- 
tremely acute functional exhaustion in the high~.r sections of d)e central nervou~ system or by a hyp~otfc condition 
expres;ed to -r degrees tn the animals from slight, compensating relationships to extremely pronounced forint 
of an ultraparadoxlcal pham. 

S U M M A R Y  

The characterl~t|c fea::;res of recovery of the fimctlon of the brain cortex after resuscitation was studied 
In 4 dogs. For that purpose a system of conditioned reflexeswaspreviouslydeveloped. Them reflexes were for- 
med accozding to a stereotype, consisting of ~ positive (metronome-  120 light, bell, metronome -120) and one 
Inhibitory (metrononm --r stimulants. The acid-defense method w~  u::.d In the~e expe.-in~nts. The possibility 
of complete recover /of  ~he previously developed conditioned reflexes aher a :30-minute clinical death, caused 
by acute blood loss In c~::,d|tion of hypothermla was proved in these animals, 

Various disturbances of relationshI i) between the fundamental nervous processes took place during the 
process of recovery. 

The~  disturbances were either In the form of extreme exhaustion of the functions of the highest PortionJ 
of the central nervous system, or gave the picture of various degree hypnotic condition. 

g Our e xperlmenu have shown that thts method often ~rengthem the process of inherent inhibition. 
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