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Artifictal lowerlng of body temperature has recently attracted much attention from surgeons who have
been wing hypothermia in certaln operative procedures, Various ganglion-blocking agents are used {n conjunc-
ton with hypothermia, It is postulated that these measures lower the metabolism and the general reactivity of
the crganism {8]. It is therefore important to investigate autonomic ganglionic transmission of excitation and
the action of substances which depress this transmission under conditions of general cooling,

EXPERIMENTAL METHODS

Experiments were performed on cats under urethane anesthesia, The effect of hypothermia on wansmis-
sion of excitation in the stperior cervical sympathetic ganglion was studied, The preganglionts sympathetic
trunk was stimulated by square-pulse stimull from an electronic stimulator; the duration of the stimull was
0.1-0.2 m sec with constant amplitude and varable frequency for each experiment.. Contraction of the nictitat~
lng mcimbrane was recorded on a tmoked drum kymograph, Incressing the frequency of stimull led to panital
relaxation of the nictitating membrane, which corresponded to the lcast reaction, Return to the initial, optimal,
frequency of stimulatlon restored the mechanogram to {ts former magnitude, Using the oscillographic methiod of
recording, the gangllon action potentials were led off from the postganglionic fibers through a single channel
balanced A, C. amplifier and recorded by means of an osclilograph, The biopotentials were photographed
during stimulation at 2-3 second intervals, The state of ganglionic wansmission of excitation was judged by the
maximal thythm reproducible without transformation and by the time during which a decrease of biopotential
amplitude took place. The animals were cooled In a double-wailed metal bath filled with water at 3-4°, The
rect?l temperature was measurcd with 3 mercury thermometer, In some of the experiments cate decerebrated
at the collicular level were used, No perceptidle diffetence could be demonstrated betwesn urethane -spesthatizg~
ed and decerebrate animals, which corresponds to the data of M. G, Larrabee and I, M. Pasternak {31 who
showed that urethane In narcotic doses did not affect transmission of excitation In sympathetic ganglia,

RESULTS

Lowerlng the body temperature to 26-25° did not exert any appreciabie effect on contraction of the nic-
ttating membrane, The magnitude of the mechanogram usually remained vnchanged, The least reaction often
appeared during the {nitlal period of coollng (35-29% at higher frequencles of thythmic stimulation than was the
case under normal conditions, Further lowering of body temperature produced diminution of lability which was
expressed ia a shift of the least reaction towards lower frequencies, When the body temperature dropped below
23-20°, however, the lability and magnitude of nictitating membrane contraction were matkedly lowered, If
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ccoling wes continued It was poutble to oblerve complete abience of contvactions regardless of wie lregur-xy
of stimulation, In soime experiments the lowering of lability and amplitude of the nictitatiog membzana cone
uacUons occurred as early a3 27-33°, Warming of the antmal led to restorstion of the methencram yslse,

Csclilographic records thowed that the amplituds of the action potentials at low rates of rhythmde stime
ulation (5-10 cps) dld not chenge substantially with the onset of hypothermia, Atthe 1ame time it was pose
sibls 10 observe & progressive diminution In the cepacity of the ganglion to reproduce without trand/ermaticn
tw higher thythins of stimulation (20-8¢ cps:  Fig. 1). Diminution of lzbility was expresed by the mere
rapld decreass in tha amplitude of the clectric potentials than in the normal, When the body temperstum
rcached 27-25° the frequency of te blopotentials recorded from the ganglion did not exceed 10-15 ¢pa. ©e
latent period of blopotentials synchronous with the stimulation became markedly longer,
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Fig. 1. The effect of sody temperature on Fig. 2. The effect of body temperiture
postgangilonle fiber polontale, Flgures st (38%) oa the gangiion-blocking action of
left (in this and other figures) refer to fre- texonium, Arow marks administration
quencies of stimulation of the preganglionic of hexonium,

tunk (In cps).®

Oscillographic recorde fallad to show 2 phize of Incizased labiity . wxen ln the experiments with
recording of the nictitating membrane contractions. These differences may be explained by the facz that low-
ering of temperature evokes an increase of tonus in umooth muscle [X1}, which tends to prevest it relaxation
deapits the development of the least rzaction {n the gangiloa cell..

It must be noted that cooling to 33-29° often produced considerable Increise of the siow negative com-
ponent of the bicelectric poteatisls recorded from the postgangloenle fibers, These chinges werz particulardy
apparent when the frequency of siimulation did not exceed 10-18  cps, .  under those conditions whaa the
true form of the biopotentials couid still be observed (2],

The data obtained comespoad with those available In the lterature, Thus, D. W, Brook sadR. Pampluey
[3] establishee that on lowering the temperature progressive lowerlng of synchionows electzic sctivity ia the
stellate gangllon takes place, W, W, Douglas snd J. M. RitcHe [5] did not observe any chaage of eacitatica in
the supertor cervical ganglion of rabbit at low tates of stimuladon carried our with cocilng,

* Translterated from Russian — probably hexamethonium,



Studies on the effect of hypothermia on the
sction of ganglion-blocking agents includad investiga-
tion of sparteing sulphate, tetracthylemmonium  jodide
and hexonlum, As was shown by Kharkevich {1} spart-
sine and tetresthylammontum hamper transmission of
excitation from the gangifon firet of all at high fre-
quencies of stimulatien, Agalogows results were ob-
talned in the present wotk with hexonfum,

The blocking effect of the substances being
studled Increased 23 the body temperaturs was lowered,
This was expressed In the mechanograms by lowering of
the height of contraction in cooled animals by doses of
ganglion-blocking agents which, under normal conditions
of body temperature, caused only a drop in lability
without any effect on the alze of the mechanogram &2
cptimal frequency of stimulation, However, relaxation
of the nictitating membrane corretponding to the least
reaction was often less pronounced 2t low temperature,
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Ocillographic records showed that the decrease
fn amplitude of the blopotentials following  sdmin-
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P ’ istration of hexonium, spartelne snd tetrzethylammon-
fum was more pronounced the lower the body temmpera-
Fig. 3. The effect of body temperature ture (Figs, 2 and 8, It should be stressed that the In-
(25°) oa ganglion-blocking action of crease In blocking action only became apparent when
hexenium, Arow marks administration the body temperatwe was jowered to 27-26°, Com-
of hexonium, plete atcliton of excitatory transmiselon at 24°, as

shown by the oscillographic records, required doses of
hexoalum, sparteine and temaethylammontum which were 13/, -2 times smaller than those st 36-37% Analo-
gows data were obtained by Taddet and Mosetdd [12] using arfonad, 2 gangllon-blocking agent, Restosation of
excitation tramsmlssion in cocled animals cccurred 2-3 thmet more tlowly than at normal body temperative,
Therelore tepested administration of the substances led to greater disturbances than at normal temperature,

There are references n the Hterature to the dependence on temperature of acetylcholine production and
of the sensitlvity to it of choline~reactive structhwes, However, Kostial and Vouk [7] found, In thelr experiments
on the {solated rat cervical ganglion, that the amount of acctyleholine oa stimulation of the pregangllonic trunk
did not zlter appreciably at temperatures within the range of 40 to 20°, Pascoe [10), using the same experimen-
tal preparation, did not find any changes of the depolarizing action of acetylcholine on alicuing the temperature
from 33 w0 3%

In tha prezent experiments with intravensws administration of acetylcholine no substantal differencas in
nictitzating membrane contractions could be detected when comparlng normal and cooled anfimsls, It can there-
fore be suggested that the diminuton of lability evoked by hiypothermia does not depend on impairment of the
synthesls and destruction of acetylcholine, As shown by blochemical studfes, the consumption af glucose and
oxygen by the sympathetic ganglion drops sharply with lowerlng of temperatwre (4, 6], Evidently, It is the de-
creased tntensity of metabolic processes which leads to lowering of the functional activity of ganglion cells as
expressed by the shift of the least reaction towards lower frequencies,

SUMMARY

Decrease in lability in the upper cervical ganglicn which was maaifesiod by the ¢hift of pesiimum towards
low frequencles was observed In cats when thelr body temperature was gradually decreased from 37°C to 25-24°
C, Ths response to rats (optimal) dythms of stimulation was simost unchanged, Ths effect of the substances,
which block the transmision of excitazion In the ganglion was almost unchanged fn cooling from 37° C to 33-81°
C, but with lower tamperatures of the body thelr effect was enhanced. If the body temiperature is brought back
to normal the functions of the ganglion we:e restored,
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