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FOREWORD

This publication was :repared under contract for
the Joint Publicatiéns Research Service, an organization
established to service the translatjon and foreign-language

research needs of the various federal government depart-
ments,

The contents of this materiasl in no way represent
the policies, views, or attitudes of the U, S, Government,
or of the parties to any distribution arrangements,
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Sales and Distribution Section, Office of Technical Services,
Washington 25, D, C, These reports and their prices are listed
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STUDIES IN HYPOTHERMIA
-« USSR -

[following is a translation of two articles in the
Russian-language book Iskusstevennaya Gipot (Arti-
ficial Hypothermy), Tashkent, 1961. Bibliographic infor-
mation accompanies each article
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I. THE EFFECT OF HYPOTHERMY ON THE DEVEINPMEMT OF
HEMOTRANSFUSION AND AMAPHYUACTIC SHOCK

LFollowing 1s a transiatinn of an article in the
Russian-language book Lakusgivegnava Sipoteramiys
(Artificial Hypothermy), Tashkent, State Medical
Publishing Housa, Ministry of deslth Uzbek SSR,
1961, pagea 3.7

N. Kn. Abdullayev, Chair of Pathological
Physiolecgy, Tashikant State Nedical Institute

Dats which attest to the possibility of decreasing reaciivity
under conditions of hypothermy (A. latorit, N. N. Sirotinin, I. P.
Poetrov, V. S. Galkin, V. A. Saakov, eir.) promptei us to investigate
the effecst of hypotherwy on the - rse of hemoiransfusion and anaphy-
lactic shock.

The axperiments were perforaed on 85 dogs. Hemotransfusion
shock was produced by the intravénous introduction of 5 al of preservsd
husan blood per one kg of animal weight. In the experiments with
anaphylactic shock, the dogs were Qonsitlsod by the Bidle<Kras method.
.Wpothormy was achieved Ly th; use of neuroplegic, antihistamine azents
and by physical cooling. The body temperature of ithe animals was
iowered to 27-28° G,

A typical nicture of hemotransfusion shock wss observed
in control experiments after the introduction of heterogeneous
.biood. The change in arterisl pressure often had a fouvr-phase i
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rature, Blood preszure dropred to 50«60 mm, whereas the
initlsl prossure was 120=160 mme Sliock hyrotersion lasted
about. 25«35 minutes, sfter wnich the tlood preesure rose
repidly snd appreached ite initial value.

Changes ‘in the morphology of the blocd and the blood
sapger concemretion were typical for the shock symptom complex,

in animals subiected to hypothermy, the maxinum dlood
prescurs was usually established withoa the limite of 80 and
S0 rime & typicel picture of hemetransfusion shock cdeveloped
in all experimentel animsls after trsnsfusien of preserved
human hlood. Thanges in bleod pressure ware often of a twoe,
threve, or foursphsse nature. The initisl presser rhase was
unually weakly expressed. snd was spbeent on tha whole in some
of tre enimalse The shock phafe of the charge in hamodynamics

was rore pronounced and prolongeds (Figure 1),

Mgure 1, Heterotransfusion against a background of nhypothermy.
1 - respiration; 2 - blood“m; 3 « tine reference marikers;

Maxia o arterial pressure fell to0 20-30 ma, remsining at

tmis level for an aversge of #5.50 mimutes. The inerease in
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btlood pressurs after this peried occurred -lowl.y and, within
11,5 hours after heterotransfusion, it was restored to its
Jevel at a body temperaturs of 27-28° C.

Unlike the case of control animals, hetcrotransfusion
¢id not cause any particular changez in reapirstion in dogs
subjected to hypothermy.

Changes in the morphology of the Llood end the blood
sugar contentration wers more prenounced than in the control
animals,

As a number of investigatore have indicated (I. ™.
Petrov, B. S. Saakov, M« L. Carfunkel', etc.), the blood pressure
is lowered by the use of neuroplegic, antihistamine agents and
. physical cooling. This was also the case in our erxpariments.
) low level of blood pressure can be reflected by the outcome
of heterotransfusion under conditicnz of hypothermy. However,
the research performed showed that if low blocd pressure in
animals under hypotherwy is increased by the introduction of
type-specific Belentkiy serun (10 ml per ons kg of animal weight),
heterotransfusion also leads to the development of shock
hypotension.

It &s soen from these data that hypotherwr not only
dees not prevent, but even comtributes, to the development of
shock, aggravating hamodynamic disturdsrncee.

As results of the investigations showed, reflsxes from
«he Saroncoptou, which were generated by pressing on the
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common caretid arteries for 10 and 25 seconds, were depressed
after the introduction of aminasine, lidol, and dimecrel, and
ugually did not appesr in the state o hypothermy.

The intravenous introduction of acetylcholine (one ml
in a 1:20,000 dilution), which leads, in the initial condition,
to a 60«75 mm drop in bicod pressure in the course of 25=L0
seconds, causes a less pronouncec depressor reactien (25«35 mm)
against a background of hypothermy, but with more prolonged
action==up to 2 minutes (Figure 2).

Figure 2, Testing of reflexss from beroe and chemoreceptors to
the introduction of acetylcholine (designations are the same as
for Figure 1).
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The intravenous introduction of adrenalin (one ml 1:10,000
and 111,000) and ephedrine (ene ml 1:500) in the initial condition
lowered blood pressure by 100-70 mm. A hypotensive effect
occurred, as & rule, after the introduction of these substances
in a state of hypothermy, wherein the intreduction of edrenalin
ves accompanied not only by & 30«40 mm drop in blood pressure,
but slzo by phenomena of disturbance in the rhythm of heart
ectivity.

Thege deta prompted us to psrform an investigation with
the combined use of hypothermy and rnovecadn for additional
action on the chemoreceptors and diminution of reflex excitability.

Heterotransfusion given to animale in & state of hypothermy
15+20C minutes after the introducticn of novocain (20 mg per
one kg of animal weight, 1% solution) also caused the develop-
ment of a typical shock sumptom complex with & 50-60% drop in
blood pressure in comperison with the initial pressure.

Investigution of the effect of hypotherny on the course
of anaphylactic shock showed that reinjection of antigen under
conditions of hypotherny causes a different resction. In some
anﬁmls , & resolving dosc of antlgen doec not cause blood pressure
changes characteristic for shock. In other animals, enaphylactic
shock, upon reinjection of antigen under conditions of hypothermy,
is developed with the same intensity ae in centrol animals, with
a drop in blood pressure to 10-15 mm (figure 3).
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Figure 3. Drop in blood pressure upon reinjection of antigen
sgeinst a background of hypothermy (designations as before).

| CONCLUSIONS

1, Hypotherwy, which occurs following the use of neuro-
plegic, antihistamine agents and physical cooldng, does not pre-
vent the development of hemotransfusion shock in dogs. The
additional use of novocain gives analogous results.

2. Reflexss from the baroreceptors are sharply depressed
under conditions of hypothermy. The introduction of nce'tyl-
choline is acccmpanied by a less prcnounced depro'asor resttion,
but with a more prolonged period of action. T.ho injection of
adrenalin and ephedrine gives a hypotensive offe'ct..

3o In some of the sensitized animals, hypothermy
prevents the onset of the drop in blood pressure which is typical
for snaphylactiec shocks in other animels, shock -is developed
undér these conditions. X
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II. THE BFFECT OF HYPOTHERMY ON THE MORPHCLOGICAL AND PRCTEIN
COMPOSTITON OF THE BLOOD OF IRRADIATHED ANIMALS

[fblluwing is a translation of an article in the Russian.
language book Iskusstvennaya Odpotermiva (Artifical
Hypotheruy), Tashkent, State Medical Publishing House,
Ministry of Health Uzbek SSR, 1961, pages 2124,

cho I. le‘!htey'n. To Go mﬂkus. Bo Io Kifia‘l'.

Kt AQ Sh‘fnm. sh. II R““l‘v' m ZG NQ Kll‘imv.

Chair of Pathologloal Physiclogy, Tashkent State

Medical Institute.

Data on the effect of artificial hypothermy on the develop-
ment and ocourse of radiation sickness i3 still contradictery. Infor-
mation on the status of the functions of the organism irradiated
under low body teamperature conditions has been only slightly developed.

It is interesting to study the effect of hypothermy on
changes in the morphological snd protein composition of the blood
in irradiated animals, since these indexes characterize the condi-
tion of the organisa during radiation sickness.

The axperiments were perforwed on rabbits irradiated once
with an 800 r dose of x-rays. Hypotherwy was produced by neurcplegic
and narcotic substances with subsequent physical cooling to a body

temperature of 26-28° C,



g.__ The animals were divided into three groups. The rabbits in the.‘
first group were observsd after irradiation and the development of
radiation sickness., The animals in the second group were irradiated
in the state of artificial cooling. The animals in the third group,
observed in a state of artificial ococoling, were oontrols,

First Group of Experimsnts. In the rabbits irradiated with san
800 r dose, there developed a typical victure of acute radiation sick-
ness with characteristic changes in tue peripheral blood (moderatsly
seﬁre anemia with a degenerative blood picture beginning with the
5th-7th day after irradiation and lasting for ons uonth, and leuko-
penia, already sharply pronounced after 2 hours). Twe types of
leukocyte resction were noted within one day: prograssing leukopenia
in one group of animals, and brief leukocytosis which turned into
subsequent leukopenia in the other group. leukovenia was developed
because of a decrease in tha numbe: of lymphosytos and neutrophils.
The blood composition was not always normalizad tOI;AJ'd the end of the
month,

The protein composition of the blood in the irradiated rabbits
underwent the following changest the total protein content was de-
orecased, most notabls on the S5th-7th day, the quantity of albumins

was decreased, and the quantity of alpha~, betae, and gamma~globulin
fraoctions was increased, especially du-iig the first 3 days. The
protein ocomposition was gradually normalised over the course cf three

woeks.
As described in the bulk of published dats, shifts in

‘—plasma proteins following irradistion reflect complex and severe
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disturbanees 4. protein metabolism during rediation affection:
the phenomena of tissue and bleod decompositior, sharp
disturbence of vessel and tissus permesbility, processes of
pretein denaturation and the formation of sutoantibodies,
alsturbance of the pretein-forming function of the liver.
Recantly lymphoperds and the incresee in globulins connected
with it and the decrezase in albumins have Leau troated as

& manifestation of one of the pheses of the adantation syndrome
(the cetanolism phrse).

Segond Oroup of Experiments. Changes in the morpholesical
compdsitimn or‘the blood, whichh alao eccurraed in the forogeing
experiments, occurred in animsls irradisted in & state of
hypothermy &t & body temperature of 28¢ ¢, buet in several
rabbits, normalization 4n comparisen : ith the controls roquired
a longer period (up t0 3 monthe), ana a second wave of anenia
arvi leuvkoperda occurred within 2«3 manths,

The dynenics of the total protein and :ipumine was ths
same a8 tha* in rabbite of the preceding seriesn, btut the decrsase
in their content during the first dey wxs more rroncuncaed,

A more sipnificent increasa in the cuntent of alphe~ and beta~
glabulin fractions was noted during the first 3 daye. 1l should
be noted that this very increase in the content of these fractions
iz considered an index ¢l deraturation changes in the plsuma
proteinc.

Our attention was turned to the uniniarrupted decrsase in
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pamma=globulin fraction during the ertire period of the investi~
gation, which possibly attests te the inhibitability of the
raticuloendothelial system and to disturbances in the immunc=-
biologlical properties of the organism in the axperimont.s ae

set up.

Contreol Orqup of Experiments (animals subjected teo
hypothermy). The morphological and protein composition of the
blood of cooled animals was altered r.st essenthally during
the first 72 hours after cooling. The percent of hemoglobin
and the quartity of leukocytes were decreased primarily because
of the lymphocytes, mainly &t the time of dezp hypothermy
and 2 hours after its cccurrance. .

Analogous data were obtained in the laboratory of Ne. N
Sitotinin,

There are indicotions in the literature of & redistributing
mechanism of this leukopenia, conmected with circuletory
disturbances and an increase in vescular permssiility.,

D« Miletzky, J. Rienau, and J. Espagno (1955) considered
that, the leuko-lymphopenia indicateé an overstruin of the
hypephyseal-adrenal system dux:ing artificial coeling. We
are inclined to comnect the leukopenia with an observed (in
our laboratory) thinning of the bleed after the introduction
of aminazine,

Adecrease in the content of total protein and albumins, also

probably connected with thinning of the blood, was noted in

the protein composition of the bloode Toward the 72nd hour, all
o 10



indexes, with the exception of the alphacglubui'm fraction, are
returned to normal levelsy the albumin contant rama’ne Low

up te the Sth-7th day after cooling. This 1is explained,
possibly, by the long pericd of after-effects in the disturbance
of protein synthesis following artificisl cooling (V. I, Nikulinl.
thar attention was drawn to the notable incraase ia tre alpha=
#lobulin fraction also obsasrved Ly other authers (Ye. u, Fono-
mareva; T. I, Dzhaparides). P. (ttavioli, B, Verejoul, and H.
de Metroe, noting the econnaction of t: alphaeple™ilis froction
with lipoproteins, consider ita ivcresse an exvression of the
nobilization of the hypophyssal systaem with & depesilion of
aGrensl stercid hormenes in the blood.

The aforementioned changes (see illustratina) in protein
fractions during the first 72 hours are clearly sean apen
comparisaon of the blood plcture data in all thioe saries in
percentages from the initial,

The impreseion is created that a combination of hypetheray
and irrsdiation gives a sumation of shifts chargcteristic for
both conditions~~a more pronounced drop in the conient of totul
protein and albwains in tie firsy daye, and a higher rise in
oetaeglobuline (by 37%) end especially in alpha~glebvlivs (by
i) than following irradiation alone,
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The dynamsics of protein frartions in the first 72 hours:
2 = hypotheray: b ~ irradistion; ¢ « hypothermy plus irradiatis
1 < altusing 2 - total protein: 3 - alphaeglobulin; 4 - beta.
globalin,

' ¥. N, Sirotinin formulated a gereral opinion when he stated
that hypotherwy has A grester eoffect on the initiation of patho-
logical processes than on their coarsc.

Not interrupting the devel pment of the radiation syndrcs?s

conling in our experiments did 3ot normalise the morphological ane
protein composition of the blood of irradisted animala.
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