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The object of this investigation was to study experimentally the action of  various doses of acetylcholine and 
also of histamine, which also possesses a mediator function [10, 21, 28, 30], on the ganglion, and also to determine 
the action of anesthetics (novoeain, die~hylaminoethanol, and xylocaine) on the effects produced by these adequate 
stimuli. 

E X P E R I M E N T A L  M E T H O D  

The superior cervical ~rmpathetic ganglion of a cat was perfused [5] with Ringer-Locke solution without the 
addition of eserine. In one experiment the effects of acetylcholine alone or of  Mstamine alone, in the form of their 
hydrochlorines, were Studied. Novocain, dieth)rlaminoe~anol, and xylocaine (Aztra) were applied to the ganglion 
together with the mediators or 10-20 sec before administration of the latter. The changes in the functional state of 
the ganglion were judged by the reaction of an effector organ - the nictitating membrane - recorded on a kymo- 
graph. The reactions of the opposite nictitating mmnbrane were recorded at the same time, The method is described 

in detail in previous communications [15, 16]. 

EXPERIMENTAL RESULTS 

In doses of the order of 0.1 pg of acer]Ichoiine caused excitation of the sympathetic ganglia, in agreement 
with results obtained by other workers [19, 25]. 

With an increase in the dose of acetylcholine its effects diminished or completely disappeared, in agreement 
with observations made on various test objects [4, 7, 9, 11]. According to ~ e  theories of N. E. Vvedenskii and other 
authors [7, 9], these resulu may be explained by the conversion of excitation into inhibition. 

Like acetylcholine, histamine caused exci:ation in a dose of 0.005 ~g, wk~eas doses Of the order of  0.0t ~g 
caused a contraction reaction of the nictitating membrane of considerable amp!itud e and duration. Histamine also 
gave ri~e to biphasic reactions. It caused change~ in the rune:lena1 state of the superior cervical ~mparahetic gan-  
glion, and the strength of its physiological effect was not inferior, and in some cases was actually superior, to that 

of acetylchotine. 

The effect of anesthetics in the tran~mis.~ion of excitegon produced in ~he sympathetic ganglion by electrical 
stimulation has been studied previously [18]. In the pre~ent study it was irnpert~nt to investigate their effect during 
the action of chemical factors Of fynap~c trans::iszion (zcev/!cholirle, b;~tamiae) on the ganglion. Wherea~ it was 
previously found :hat novocain re,terribly aboli_~hes ~he effect5 of ~he mediator L~ do~es grea~!y in excess of theletter  
[14, 27], ~e- present study showed that these an~imed'.:ater effecu Of noveeMn may be observed when the relative 
dose~ of mediator and n.ovoea[n are *varied - when, fo~ exampie,  th~ do.~e of no,meain is many times le~ than that of 
the media:err. For i ~ a n c ~ ,  in ~ke exper{_ment ii!us~a~e d in Fig. ! ,  a the dose cf  novocain wa~ only t /1500 of Lhe 
dose of m~di.~or, yet the aatiacer/tcheline ac~[oa e.f novceaia wa~ c!e:~rI.)r seen. The eomMned adm!nhtra~ion of 
novocain and ace~;;Icholi:~e to the gangt}on in t~:e perfu~on m~d~um ca~.~e;! a reve~tbIe dee:ease ';n the amplitude 
of uhe c c n ~ a e t i ~  of the r  n~c~i~a~ing . . ~ t  ...... , by c0n~t~.?ri:en 4~-~ ~he cea~c~ ton  caused by ~cetylchc1[ne 
~lone. It h in~.r.e~t~ng to note that~n antime~ia~or el.fact w~s ob~er;,ed v;~en z ;~.,.uuct of the hyd~ol~-~{a of ne~,cca~ '.: 
tn ~he body ~ die thylamincethanoI-  was adn~;~re~'~d to ~he g.ang?ion together ~, ~h the med~ato~ (Fig. 1~ b)0 
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Fig. 1. Perfusion of the superior cervical sympathetic gang!ion. A) Left ganglion. Significance 
of the cuxves (from above down): respiration; reactions of the IeR nictitating membrane; reactions 
of the tight nictitating membrane; ma~ker of moment of injection of drug; time marker (5 see); 
from left to right; injection of aeetylcholine (Ac) in a dose of 20~g; injection of the same dose of 
aeetyleholine, together with novecain (N) in a dose of 0.0t25/~g; injection of acevlch~line in a do~e 
of 20 I~g; b) right ganglion. Significance of curves (from above down): reactions of left nictitating 
membrane; reactions of right nictitating mernb.rane; time marker (5 ~ec); the artow~ indicate the 
time of injection of the d~ugs. From 1oR to rigkt: injection of aeetylcI~ol!ne in a dose of 10 gg; 
injection of the same dose of acetylcholi~e togethe~ with diethylaminoethanol (DEA) in a dose of 
10/~g; iNeetion of acetylcholine in a dose of 10 gg. The latent periods of the reactions of the nic- 
titating membrane are underHne~l. 

As regards the speed, ~ttength, and duration of its anesthetic action-, xylocaine considetab!.y surpasses novocain 
[16]. "r162 discovered that ~/Iocaine po~esse~ an andaee~),Icholine (~i.g. 2) and an antihistamine (Fig. 3) action. These 
efffec~ were clea~ly de.fined when xylocaine (like no~'c~c~in) was used in dc;e~ many times sma11~ than ~he do~es of 
the med~wx~. Xylocaine had a well-marked amihh't,~;~ne, effe~.~ ~. ~ e  ~ - a c t i o n  reactions of uhe nictitating mem~ 
brahe were still not restorers! tO their initial amplitu~e 48 rain.after a~:ptieation.of 0..05 gg xyloeaine to the ganglion 

to ~h~ gar~gl!cn along wi~:~ c~e e~ the three aae~t~'e~ica ~-~reat~o:~ed aL~e'/e was also teag~I-:en,~d (see Fig. I ,  b). 

h~stac:~ine, add :c c~a, i:? c.'.,.??:::'-~:.~ te nc;.'~:(e:~? and c~?e~ :::: ~:-dxe~.:: [s 
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Fig. 2, Perfusion of ~ e  teft-supe~ie~ c::r~ic:! sympalqetie g~ngHon. Significance 
of the curves (from above down)- respiration; reactie~ of the !eft n~efitafing mem-  
brane; marker of t ime of ~geetion of d:~ugs; t ime marker (g sec). From lef~ toNght; 
injection of a~tylcholLne (Ae) in a dc~e of 20 ~g; in~ec~ion of ~ e  ~ame dose o f  
ace~ylchoHne together with xyIecaNe (X) in a dose of 0,0125 gg; injection of 
~cev/leholine i~: ~_~ dose of 20 !~g, in~ection of aee~y!eholiae in a dc~e of 20 tcgo 

Fig. 3. peffusion of the right superior cervical ~ m p a a m f i c  ganglion. Significance of the curves 
as in Fig. 2. From left to right: injection of histamine (I'D, in a dose o[ 0.5 ~g; is3ection of his- 
tamine in a dose of 8.pg; injection of hi~tamine in the same dose; injection of the ~ame dose of 
histamine together wi~ XyIo~ine (X) in a dose of 0.05 ~g; injection of histamine in a dose of 
5 #g; ir~ection of hjztamLne in t.he same dose~ 

Hence, as a result of the antimediator action of tt-e three substances investigated, a revers~b!e depression or 
complete suppression of the reaction of the effec~or organ rook place., T h e  resMts demomtrate that these anesthetics 
influence the chemica! factors of synoptic transmission, 

It may be concluded from the numerous experimental and iclinical observations that ace~ylchotine and his- 
tamine in certain Conditions possess the properties.of the chemical pain mediatou [3, 24, 29], I~ has also beenstated 
that these substances are concerned in ~ e  production of shock, aliergie, ~ a~d o~e r  states [2, 12]. 

Meam~hile, it ts widely known tha~ novocain can be u-:ed for the relief of pain and certMn toxic condO.flora, for 
the prevention and treatment of ~hock, and as an amia!!e~gio substance [z~, 18]. The paralIeli~m between the abfliv] 
of novocain to exert a local-anesthetic ac~'ion and ~o de?~es~ "&e effects of ace.~ylchotine ~nd hi~z~mine has been 

~ ' ,  * ~ [14, 27], but ~lso wi:~h otker objects [1, 8, noted in several papers dealing~ no~ only with ,b,~ .~ympa:her.ic ~ , , , L v  
29, 23], R~:?or~ have al~o been pub!i~hed of hhe ane~*,hefic prope~d~ ofd~ed=yi~rn~.oethanol [22] and xyIcce~::e 

Hence thes~ ane~he~ics~ wRh thei:~ ~ Imed~or . ac : i~ r~ ,  ~:e hig~i}/e,rfecfh;e in the trear:':~fi~ of va~.'~c~.:~ 
disease3 the developrnef~.~ of wMch is axseciated v'i~h ~c~r/!r and h[;:a "i~e. 

The resu!t~ show th,a-t the ane~hedc~ which were invcsri~,a~e~ ~c::~eas common ~:rc~:e:fies in re le t~en tomel i :~ r~  
It appears.that fi~e use of the~e su~ta~ce~ to relieve Fain and cd:er F~hological :ta~es i~ ~ : e d  cn gxeif abHi D, to de- 
pres~the action of mediators, 
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Novocain and xylocaine have also revealed certain properties with a common rxend when injected into the 
blood stream [I7]. In this connection it is interesting to  note that a wide ~ange of substances possessing anesthetic 
properties atso possess other common properties - antifibrillatoty, spasmolyfic, lowering the body temperature, and 
so on [4]. The explanation of this phenomenon i~ that all these substances depress the effect~ produced by acetylcho- 
line [8, 23, 27]. 

A relationship has also been established between anesthetic and antihistamine activity [20, 26]. 

These facts, in Burn's opinion [4], provide a general basis for the understanding of the similarity which exists 
between these substance, The experiments described above provide an experimental interpretation of one aspect 
of the mechanism of action of anesthetics, aimed at the relief of various pathological states. 

SUMMARY 

In experh,ients with peffugon of the superior cervicaI sympatheti c ganglion of warm-blooded animals a study 
was made of the effect produced by mediators on the functional state of the ganglion and their modification by anes- 
thetics (novocain, diethylaminoethanot, xylocaine). The anesthetics under study had some common propertle~ - 
they inhibited ganglion excitation (provoked not only by aeetylchotir~e, but als~ by histamine), even in doses hundreds 
of times below the mediator dose~. The results obtained help to explain the wide therapeutic use of anesthetics in 
various pathological states by the fact that these agents possess an antimediator effect. 
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