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The work of Professor A. V. Vislmevs-ky ia of fundamental importance in the studie~ of the mechanhm of 
the faetapeutlc effect of novocaine block: he regards novocaine as a weak nervous system stimulant under who~e 
Influence changes in ~he neuzo~ophir function of the nervous system may occur. Even prlo~ to discovery of novo- 
caine it had been found that Injection of an~he t ic  substance~ could give rise not only to analgeMc but alto 
therapeutic effects, as mentioned by S. P. Protopopov [13]. 

Hc~r ever, the meCqanhm of action of novocaLne block on Lhe organL~m still tequL~ detailed study and 
e.xplanation in view of its great complexity. 

A nurabez of authors [I, 4, 11 and othen] have observed that variom types of novocatn~ block give th~ 
not only to local analgesia but often aL~o to drowslne.~ and even sleep. 

In recent t lm~ more and more references ate encountered in medical and surgical llteraturr [I, 14, 15 
other~] to the question of ushlg intravenou~ novocaine block as prophylaxi~ for surgical shock. Thf~ tl based 

r the h.vpoth~Lt that novocathe, acting on vascular receptor,, interrupt, the flow tff pall lmpulses and stimuli 
to ~ e  cenual nervom system and so protect, the organism from development of ~hock.. In favor of this vl~a ~ ,  
M. A. Bubnov's [2] data which showed that preoperative int~avenota injection of novocaine led to enhancement 
of i~hlb:tory processes in theCNS and to lowering of its functional lability. The influence of novocaine on the 
~flex function of the nervova s)ztem has been studied by many authors. Mtzt of them [~, 6. 7, 8, O, 12 and 
others] maintain that novocaine eataes depression and even complete abolition of both exte.-ocepttve and intero- 
eeptive unconditioned and ccnditioaed reflexe~. According to E. I. Shut [I~] gad E. I. Shut. L. A. Baraz, P.. S. 
Vt~.nit~kaya and V. I. Popov [18], who studied interoceptive rei'lexe~ following lumbar novocaine block by Vi~h.. 
nevsky's method, the tramlent dcpr~slon was followed by enhancement of reflexe, to blood preas~e and resptra- 
floss on ~tlmulation of intestinal chemo~eceptor~ and larg~ tme~ttnr and u~inary bladder meehanorece~to~. 
Moreover, E. t. Shut [17] reports that more marked enhancement of reflexes from the lnteroeepton mentioned 
above was noted against the background of aseptic inflammation of a region of the small intestine. 

It is thin seen that opinio,~ concerning the effect of novocaine on the reflex function of the nervous system 

are to so~e extent contradictory. 

We undertook the study of the effect of various types of novocaine block on the cerebral cortex using cot~- 

dttioned salivating reflex technique in this investigation. 

METHODS 

Experimer, ts were performed during 1954..1955 in a conditioned reflex chamber; three dogs (Bars, Silva 
and Galka) wl~h salivary fistulas of the parotid glands were used. Conditioned salivating reflexe~ were eatabllshed 
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to a bell in the case of Silva and Ban; 29 combinatloea were ~equtred for the former and 101 combinatiom f ~  
the latter; In ~ e  case of Galka a conditioned reflex was obtained to metronome clicks at the rate of 100 per 
minute after 2~ ccmntnat~c~.s. ~i~e conditioned stimuius wa~ app|ied fu~ ~0 ~e~u~tth, ~usk ptnvd~ (.3 t~) ~:~vr.d 
at unconditioned ~timulus. Following establishment of the conditioned reP, exes in Ban and Silva differenttation 
to a bell of lower tone (bell B) was obtained, in Stlva~ case after ~ trials and in the case of Ban after 58 triah~ 
differentiation to M~o was obtair~d In Galka after 06 trials. On thh backgroend of these conditioned reflexe~ 
and differentiations the action of spinal, Intraperitoneal and paranephrittc block wa~ investigated. 

On the day before administration of novocaine the magnitude of the conditioned reflex and dlfferentlatlom 
was determined using the sttmqli referred to above. The next day loca! anesthesia wa~ induced and the condi- 
tioned reflexes tested anew. 24 houri later a control exp~lment  was Carried c~t to compare the magnitude of 
the conditioned reflex~ with data obtained in the preceding experiment, Quite often changes in conditioned 
reflexes were c.hccked for 2-4 d~ys after the use of novocaine block. 

total of 1'12 aeries experiments were performed on Galka, 245 on Stlva and P.,5~ on Ban. This include, 
49 expertmenu with investigation of vadota types of novocaine block. 

RESULTS AND DISCUSSION 

Fo~ spinal (sacral and lumbo-sac~al) anesthesia.warmed 1.5% solution of novocaine was used; It was Intro- 
duced in amounu of 6-1~ ml between coccygeal vertebrae [ and 11 or between the last i~m~bar and f ~ t  sacral 
,~rteb~a with evidence of marked depression and even complete abolition of conditioned reflexes after  only I0-  

15 mtnutes (Fig. 1). 
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Fig. 1. Changes In magnitude of conditioned reflexes with epldura't anesthesia. 
9) Day before administration of novocaine; 2) day of expedmen~ with novocatneg 
3) 24 hours after admini~tratlon of novocaine. 

The reflexes remained depressed for 30 minutes on ~ e  average and only in one experiment they remained 
depressed farup to one hour following which they were completely restored: somett~nes the magatmd~ of the 
renexes was even greater ~ a n  the tt~it~al value towards the end of an expedraent, 24 hours after eptdurat ane~.~ 
thesta the conditioned reflexes had returned to prcblock values. Charac,.er~ttcatly, when thli type of locus 
anesthesia wa~ used the ortemat|on reaction to the conditio~ed stimulus we,. dtminL~hed or disappeared altogether. 
The animal succumbed to a state of drowsiness. As the action of novocaine wore off the orientation reaction 
reappeared and a parallel reatoratlon of the conditioned reflex was then observed. 

In using tnt~aperl~oneal anestheda a co~t33ztson was made of the action of sovcaine* la dtlutiom of 
1 :9000 and 1 :G00 and of 9% solution of novocahle, The most marked depressive action in thb type of anes- 
thesia vtas p~duced by the 1 : 1000 solution of sovcaine which was given in a do~e of 60 ml.  Depression of ~ e  
conditioned reflexes supervened not earlier ~an  40-45 minutes after admtnbtration of novoca~e,  lasting on 
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Fig. ~ change, in the magnitude of conditioned reflexe.t with lntraperltoneal 
anesthesia. Legend simiiar to Fig. 1. 

the average 30-32 minutes {from 20 to 60 minute,), the value of conditioned reflex falling to zero and then 
~adually reaching normal levels. $ovcaine in dilution of ! : 500 produced depression of leflexea after 8-10 
minutes but tiece its actio~ was accompanied by manifestations of lntoxicatlon- vomiting0 defecation, extreme|y 
copio~ sal ivat ion-  it, use was rejected. 

EMpre~ton of reflexes following administration of ~ solution of novocaine given in do,e, of 30 ml occurreM 
after an average of~J minutes and lasted from 20 to 4 ;  minute,, an average of ~ minute* {Fig. 2). The extent 
- ,  ~- . . . . . . . . . .  ~ ,  . . . . .  ~ .......... ~. . . . . .  ~1~ t~an L'~ ',~,c CaSu of, -'~c.~!-e. & i i  i l . i i ~ t  ~ l i l ~ |  l~ l l t .# l ' l i l l~ l# ' t . . l~  i l l l . ..I. i ' l . ..~l * l i t '  . i i ~ i : . . - ,  ~ t  * *  

~nen tntrsperltoneal anesthesia was uied the. reflexes were not always r~iored to initial v~lues by the end 
of expeKment. ~ a ntmaber of case, the reflexe, rei aatned diminished and only re~che~l the !nttial magnitude 
daring file next experiment. 

In the al~olut~ majority of c ~  d~e orientation reaction to the ec~ditioned stimulm wa, preserve~; the 
animal turned its head tow~ds the stimulm, looked alert, licked its l i~ ,  s~ t ched  towards the food container, 
the reflexe, ~c'mainfng depressed or even absent. 
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Fig. 3. C'hange~ in the magnitude of conditioned reflexe* with paranephritic block. 
1) Day before administration of novocaine; 2) day of experiment with adminittsation 
of novocaine; 3) P.4..Tg hours after administration of novocairm. 
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Parancphritlc block was achieved by administration of 3G ml 0.5%novocaine next to ~he tr~mverte pro+. 
cost of the second lumbar vertebra on the left side. Silva showed depression of conditioned reflexes after ~..41~ 
minutes, laattng up to 40 minutes and on one occasion even an hour. Galka showed very similar effects: r 
premlon occurred after 37-40 minute, and latted about 40 minutes~ Depre, sion of reflexes occurred more quickly 
in Bar+ - alter 20 minutes - and lasted from 25 to 40 minutes. T h e  magnitude of the conditioned reflex droplmd 
to 2-3 dtvl~lom of the record scale and in some eases fell to zero (Fig. 3). 

Unlike lntraper|tccteal anesthesia, paranephrttlc block war not, tn mo~t ca, e+. followed by restoration of 
conditioned reflexea to their initial value+ by the end of experiment. 

Worthy of attention Ls the fact that after paranephfltle block the condltlmaed reflexes remained depressexl 
on the second and even third day following the block and only reached Initial value, on the fottrth day. Thta 
had bee.'; observed earlier by T.  S. Mityushehertko [10]. 

While Investigating the various types of novocaine block we wondered whether the animal might not develop 
a conditioned reflex to the experimental eondltlom such as needle prick during injection, etc~ and the observed 
depre,$ton of conditioned refle.xes thus being not a coraequenee of the effect of novocaine but a result of the ac-  
tion of completely extraneous factors in no way connected with the local anesthesia. It was therefore decided 
to substitute warmed physiolog|e ,olution for nov.x:alne. Such experlmentsweieperformed after ~pinal and tnt~a| 
peritoneal anesthesia. Ph~niologic solution was administered In the same amounts as novocaine I -~  da~  after 
novocaine block. No changes of the magnitude of conditioned reflexes were noted under the infliJence of ph~lo-  

logic solution (Fig. 4). 
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Fig. 4. Control experiment with introduction of phFslologic solutlotu 
Legend similar to Pig. Io 

The experiments deacrlbed thus demomtrated that novocaine block exerted ~n Influence on the magniu,~de 
of conditioned reflexes. 

As regards the mechant,  m underlying novocaine block of various types it may be st, pposed that exclusion 
of large numbers of tnterocepto.~ and exteroceptors by novocaine dtmlnt, hes the trT~ow of Impulses to the cen-  
tral nervous s)~tem and thus alters the functional state of the cerebral cortex. 

Under these conditions inhib!tton can readily develop with consequent de4.+emdca and even dltappearane, 
of eondlttoaed reflexes at hal been observed in the pre~ent expertmentn. 

This hypothesis is confirmed by the fact that with epidural anesthesia which bt+ocks the greatest numbe~ 
of receptor, the effect o~,erved was the mo,t  pronounced. 

Changes with tntraperlloneal and paraneph~ltte block were Iess marked and the effect war seen later thrum 
In epidural ane~thetla, vlz. after 30,40 minutes. This Is evidently explained by the hetetogeneotn +r ~ractet of 
the receptive fields acted upon by novocaine depending on the mode of In admtntttratlon. 
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The d~t~t @brained co~ftrm the general action of t~ovocai~ which at:err the functlc~l state of the central 
t~rvous system tr~cludin 8 that of the cerebral cortex, 

The tnfluem'e of vaflou$ types of novocaine blocl~ on conditioned food reflexes were studied~ P ~ a n e ~ l -  
tic, spinal, and tn~raperitoneal fnuodvction of novocaine and sovcainewas used. Depreadon of conditioned m- 
flexes w~  revealed, but 0tlentattng reaction was pre.~erved. The degree Of f l~  depression and let duration were 
different tn varlom methods of novocaine introduction. Depre~ion w ~  grestest In epidutal introduction. Pro- 
bably, this effect is connected with extinguhhin~ of afferent Impulses by novocaine. 
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