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Artificial lowering of body temverat~re has rcceatty attracted much attention from surgeorawho have 
been ~lag h y f ~ e r m i a  in ce~ain operative pmced~es. Various ganglion-blocking agent~ are reed in cor~uric- 
tlon with hypothermia. It is l>o~tulated that these measures lower the metabolism and ~e  general reactivity of 
~ e  organism [8]. It it therefore important to investigate autonomic ganglionic trammi~slon o[ e..xcttation and 
Rqe action of su~taaces which depre.,s this trar~rrd~sioa under co~ditlom of general cooling. 

EXPERIMENTAL METHODS 

Experimen~ were performed on cau un,der urethane ane~.t,hesla. The effect of hypothermia on uansml~- 
~ion of excitation in ~e  s~,perior cervical sympathetic ganglion was s t~led.  The pregangllonie syn~ath, ette 
t r e k  was ~!mat~ted by sq~are-puhe stim~ll from ~n e~ectroslic -q!mulator; fl~e duration of ~e stimuli war 
0.I-0.2 m sec wihh constant amplitude and variaMe fteqvency for e~ch exFeriment. Contraction of the nictitat- 
Ing membtar, e wa.~ recorded on a .~moked dram kymograpb. Increasing the freque.acy of stimuli led to partial 
reIaxatlon of tim n~ctftating membrane, wklch cctres?orided to t~e least reaction. Return to the initial, optimal. 
frequency of ~imu!atlon re~tored the mechan%ram to tu former magnitude. U~lng the o~cillograpMc me*~od of 
recording, hhe ganglion action potentials were led off f~m tile postgangllo.,~c fiber, t~L~otlgh a single chamnel 
balanced A. C. amplifier and recorded by rrmai~ of an oscillograph. The btopotentiaI~ were photogra~,~ed 
duflng ~timu!atfon at 2-3 ~econd intervals. The Rate of ganglioMc flat.mite!on of excitation was Judged by t ~  
maximal rhythm repmd~cible wlh'~out tran, formation and by the time during which a dccrca~ of bio~.~,otential 
amplitude took place. T~e animals were cooled in a dcuble-w~Red n-.tal bath filled with water at 3-4". The 
rcct,,1 temi>~rature wa, measured with a mercuP/Lhermometer. In some of t~e expertmen~ cat.~ decerebrated 
at the coLLicular level were u~ted. No perceptiHe dlffeience could be demomtrated ~.tween urethane-ane~fl~etL~- 
ed and decerebrate animals, which cotresp<md~ to the data of M. G. Larrabae and 1. M. P2~temak [9]. who 
~howed that urethrae In narcotic do~e~ did not affect uamml.~ioa of excitation in sympathetic gangUa. 

RESULTS 

lowering the body temperature to 26-28" did not exert any appreclabie effect on contraction of the nic- 
utating membrar~. The magnitude of the mechanogram usually remained unchanged. Tile lca~t reaction oft ,  a 
a p ~ a ~ d  during tlm lnltaal period of cool~g ( : ~ 5 - ~  at higher frequencl~ of rhythmic stimulation than wa~ tl'~ 
c ~  under normal condltlora. Fm~cr lowering of body temperatme produce~ diminution of labLll~ which was 
expres~d La a shift of the 2east reaction towards tower freqncnc!e~. When the body temi~ratute dropFcd below 
23-20; however, the lability and magnitude of nictitating membrane conuactlon were ma:kedIy lowe~d. II 

970 



cooling war continued It wit po~ible to ob~,vc complete abvctice of conUac~o~ tegardle~ ~[ :.~c f#~::~-~~ 
o[ )~Jmula~on) In ~o,'P~ exp~tl~r~nt~ the lowe~ 8 o| labi~|t), and amplitude of the. ~ct.~tst~g ~ : ~ - ~ - ~  r  
Uactlo~tl occ~red a~ early As 27-.~0". Warming of the ~mlm~l led to re~tor~tlon of the r~<.l'.~".c~ra~ ~ e .  

13#cllLoStat>hlc rccord~l th~red fiat the ~m~lltu~ of tl'~ ~ctton potentlaLl it I~ r~ e~ ~y~e ~,m- 
ulatlon (~-10 cpO did not chan~ ~u~t~ntiatly with the onset of hy~tbetmt~. At t ~  ~ a ~  tl~'~ it v ~  V~- 
tlbl~ t~ ob~er~r a progreulv~ dlmLnuflon In the c~aelr~ of th~ gan,~llon to t~p~c~t~ ~t t~ ,~  L~.~,r 
tim higher rhythml of ttimulatton (~0-~  opt; Fig. D. Diminution of labt~dty wit e ~ ) ~ l  L~ e.e t~c.~ 
rapid decre~e In the lmpllmde of tl~ electric ~lentlMt t ~ n  in th~ ~ler,.~.l, %'!ze~ t ~  ~ y  t e ~ e ~ l  
reached ~-25"  th, frequency of t ~  btopotcn~laLt tecozded from tlm gsngUon did n~t cxeeea I0-1~ r ~. ~ 
latent period of blopotemlal~ tynchronout with ~e  tztmutatton bcc~mm markedly Io;nger. 

Fig. 1. The e[fect of ~<ly temperature ca 
postg~ngHordc fiber ~ :~ :~z ls .  Hudres at 
left (In uh!~ and r fi~,u~eO refer to fre- 
q~>e~I~ of ~t!mutatlon cf @.,e preg~agl!onlc 
tam,~ (m cp0 e 

Fig. 2. The c ~ c t  of b~dy tem;c'~,u~ 

of l'~c~r m, ~ 

r~cotdtng of the nlc~ItatLng membr.~ne con~act[ocJ. T ~  dlfte~ence) may ~e ~ l~ t~e~  by ~ h:.t  L~;t i . ~ -  
ctlng of l~l'n~r~tu~c evokes an incf~a:.e, of to~ua in imooth mu~c1~ [11], ~vhlch tcadl ~ i~ 'e '~t  ~t*, ~ l u ~ - ~ l  
dcsplt~ u"~ development of the !e~t reactlon in ~'~ 8~n~llon eell~ 

It mu~t Ix: ~o~d t~h~ coolLng to 33-~* r produced eo~i~erable I~crea~ ~.~f the ~ ~$a~i~'e cc~-  
ponenl of the bioelectrie potentlztt lecorded from tl'e, i~ost~ngUo~Ac filver~. The~ c~e~ we~ ~ ~ y  
apparent when ~e frequency of ~ti~,ulatlon di~ not exceed I0-15 cpt, , under u~ c ~  ~ea 
tr~ form of tim biopotemld~ could t, tLll be ob~er~cd ~]. 

Th~ data obtained co~d with tho~ a,~tlable in the l i~t~ure.  Thu~ D. W. ~.'~,~3r ~ .  P ~ y  
[3] e~tablJsh~ fiat on Ic~'~rlng tee teraper~tu.r p~e~alv, fowling of syncl~r~u~ e~sct~Ic ~ c ~ r ~  ~ ~r 
~teLl~ta gangllon takes p1zce. W. W. ~ouglat srtr I. M. rdw, tle [5] did not ot~rw ~ny ch~@ c t e~r ia 
~ ~u~ior ccrvlcal San~llon of rabbit at I~ ~au~ of ~mnl~ c~i~d out v~ cc~-~. 

�9 "~ramllterated from Ru~dan - probably hexame~onlurr~ 
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Fig. 3 .  T'be effect of body terra, erasure 
(%5") on g~ngUon-blocMng action of . 
hexo~uxn. Ar~.O~( mark, admlrdstratlon 
of he.xoPaum. 

gtudlet on the effect of h}'pothetmi~ on th, 
~cttoa of gan~Uon-blocMng agent, included in~ettiga- 
Lion of spalteino lulphat,, teuaethyl~mmonlum Iodide 
and he..xonJum, As was ~o~n by Ktmrkevlch [1], sparS- 
s i lo  and tctraethylammoMum hamper tramlx~lon of 
excitation from th~ ganglion first of all at high fre- 
quencies of atimulataort, Analogom re~ulU were ob- 
~L~d  In ~ preens work with hexortium. 

Th, blocking ~ffect of the lubstancet being 
ztudied tncre~ed ~s the body tempe:aturo was lowered, 
This was expressed in ~.e mechanogram~ by lower|rig of 
the height of contraction in cooled ~nlmaLt by do,.~ Of 
ganglion-blocking agent! which, under normal conditlo~ 
of body temperaturo, earned only a drop in lability 
without any effect on tl~ size of th,  m, echanogram a~ 
cpt!mal frequency of ~tlm~atlon. However, relaxation 
of tl~ nictitating membrar~ corresponding to the le~ t  
reaction war often less pronounced at low temperature, 

O-.ziLlograp~c records showed fl-~t t~ decrease 
in amplitude of ~e  biopotent~als following admin- 
istration of hexoMum, sp~rtein.~ and tetraethylammon- 
lure wa~ more pronounced the lower ~e  body tempera- 
~xm (Figs. 2 and C~. It ~hou!d b~ , t ; e ~ d  ~z~tt fl'm in- 
czea~e in b!ockl~g action o~y became apparent when 
uhe body temperaw,~ was iowe:ed b~ 27-2(i ~ Com- 
plete �9 ~l i t ion of excitatory ttansmi~ton at 24; as 
shown by ~m o~illographic record,, rcq~h',d doses of 

hexoalum, sp~rtelne ~ad tcgaethylammonium which were l tlz -2 times ~maller titan tho.~r at 3~-37 ~ Analo- 
gauz data were obtMned by Taddei and M~etd [12] u~l~g adon~d, a g~nglion-blocldng a~ertt. Resto,,tion of 
excitltlon tr~mts~Ion in cooled animals occurred 2-3 dm,  s mot, slowly then at ..~rm~l body temperatm-e. 
~,cfo~, re~r a~lnl~trat ioa of the tu~t~nc~z led to ue*.ter dL~:u~b&'zce~ than at norm~,i temperature. 

There t ~  ~ferences in ~ ,  lltetatxre to ~ e  depeedence or/temperatur, of acev/lcholi~e production ~ d  
of the *er~!'dvity to it of choLt~e-~eactl~ aPacntre~. However) Kosttal and Vouk [7] fonnd. In fl~elr experlment~ 
on L%e l.~oLited ~at cervical ganglion, that the ~mount of ~ectylcholine oa stlmttlation of the pre~zngllonfc trunk 
d~d r~t ~lter ~pprect~bly at texr, peratme~ within the r~nge of 40 to ~)' .  p~.coe [10], min, g the same experimen- 
tal p.,e~.r~t2on, did not find any c.hanges of the de~larLzlug sc ion of ~ceoflcholi~, on altering th, tempe~atu~ 
from ,.%,8 to ~', 

In ~h~ pre~ent ~perlmea~ with in'~avcn~u~ ~dnalnls~tlon of acctylehoLine no ~ub~nt/al dlffercnce~ in 
sJc~it~t[~g mcmbr~.=:.e con~actto~ co,rid be detected when comparing e~ormtl and cooled an/m~ls. It can them- 
fore be v2~t~d ~hat ~.c diminu~ion of labillty evoked by h)~2o~hemJa doe, not depend on Im~ainnr of the 
~yr6heaLt ~nd d~tn~ctlo~ of acevlcholine, h~ ~hown by biochemical ~tudies. the co,'~umptio~ of glucose and 
oxygen by ~ tympa~hetic ganglion dro~t sharply wl~ 1ower~g of ~mperaturo [4, 6]. ~vldenfly, it L~ the do- 
crea~ed later.airy of n~t~boLtc processes which lea~ to lowering of th~ functional ~t ivi ty  of g~glton c r  a, 
expre~ed by th, s~R of ~r  lea:t reaction towards lower frequencies. 

SUMMARY 

Dec~ea~ in lability in the upper c~rHc~i ~an811ca w~lch wu  m~.~tfo~;~d by ~ ~hift of' pe~lmum toward, 
low frequencfe, w~s ob~rvcd In cats when their body temperature waz ~radu~!ly d e c t e ~ d  from 37"C to ~5-~A" 
C. ~ res~ oa r~ (op~ImaO ~y~h~ of stlmulatlon wal ~ I r r ~  unchanged. ~ effect of the sub~tance% 
which b1~ck the tr~r~ml~|on of ~clta~on in th8 g~n~illon wa~ ah'no~t tinctured in c~oIIng from ~7 ~ C to ~-~* 
C. but wi~ lower t~mperat~uet of the body their effect wa~ e~ha~ced. If the body temperature it bmnght back 
to r~rm~l t~s hmctio~ of tlm gan~11on we-', ~e~Zorod. 
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