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Reports in tl-~e literature [4, 23, 24, 25] and the results of  our own investigations of phase changes in the electro- 
encephalogram (EEG) e,~uged by nicotine [7, 8] have made neee~sa~ the study of the neurochemieal mechanisms 
lying at the basis of the convulsant and activating effects of this drug. A satisfactory way of investigating this problem 
appeared to be by stu@Sng the influence of nicotine-like chotinolyties on these effects. Gangleron and pachyearpine, 
with a central nieotina~-ytie action [1, 2, 3, 11, 13], and nanophyne, with a peripheral nicotine-like cholinolytic 
action [9, 10, 12], were used. The chemical structure of the last compound affords some evidence suggesting that it 
may be able to pa~. tfm-ough the blood-brain bar~ier and to produce central effects. 

EXPERIMENTAL M E T H O D  

The electrical activity of the brain was investigated in 70 rabbits with an intact bra,ln and in cats with ~i- 
geminal section of the brain stem. The technique of encephalo~aphy and of trigemina! section by mechanical and 
electrolytic methods h.gs been des~ibed orev~:o~.4,/[7~ 8], The d : ~ s  for in,,e.~tigatio~ ~-.'e~e injected intravenously, 

FI~+ ] ,  ;. 7 .c~  o I s  : ~" .~ .~":: . - : i  . . , :  ~:? : : : > :  . , : . . . : : : , :  ..:, . i :  :_.,::,-::a~ EZ 

in ~ d c , ~  ,o~  9 mg/kg, 
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Fig, 2. P~eve~don of ~he convubam effec'~ of nieod~e by ganglewn. Significance 
of the c~.mves (~om above down) as in Fig. l ,  A) ~,efere i~ection; B) 14 men ariel 
injection of $angle~on in a dose of !0 mg/kg; C) 20 sea -~ffer injection of nicotine 
in a do~e of 1 mg/kg; D) 30 see after a fi~:,&er injectioi~ of nicotine in a 'do~e 
of 1 mg/kg. 

EXPERIMENTAL RESULTS 

The investIgation~ showed that the d~angcs in the EEG during the action of nanophyne, pachycarpine, and gan~ 
glemn depended on thef~ rate of i~jecfion. If the rate of injecticrl w~a 2~8-3 mg/kg/min, gang!cron in doses of up 
to I0 mg/kg h,.~d no eff~c~ c~: the EEG; in ~ few expel/menu a tc::d,en%, to~,v3rds activ,~don was ob~ereed both in the 
Cerebral cO~tC~ ~nd In zhe n~e~cnc~phaN, c reticular fo~tnadcn, Lhe re~icub: nut!eL and the censure n~ed-~nu~ of 
the thalamus. If ~n~=red mere :~?[4iy (up ~:.~ 10 m~/~g/m-~. ~low wav~ ~ppe~ed in the EEG of mc~t ~n[m:ds in 
the f~ 5 rain, with ~f~'z~ of de?r~:'$!on of ~e eler.~ca! actlvk 7 of.the brain of varying degree, ~zmet[me,~ arncunt- 
J~Z to the complete ~i ~,nce o[ potenti:~ho T~:.e .~,~:nr zelati~:~? b,~tween ,the ~ecorded E~G p a t ~ n  nnd th~ ~ e  of 
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After injection of gangteron and pachycarpine in doses of up to 10-20 mg/kg  the characteristic activation pat- 
tern of trigeminaI section also remained unchanged. Nanophyne, in doses of 10-15 mg/kg, caused isolated spindIe- 
shaped waves to appear in the EEG. 

These investigations showed that nicotine, in a dose of i mg/kg,  which produces both a phase of activation and 
a phase o f  convulsive discharges in the EEG, when injected after gangler0n (10 mg/kg) led to the appearance of acti- 
vation only. No convulsive discharges developed in the EEG and outwardly the animals remained quiet, Nor did con- 
vulsive discharges develop in the EEG when tagger doses of nicotine were given (up to a total of 3-5 mg/kg), but only 
a phase of activation was recorded (Fig. 2); neither clonic nor runic convulsions were present. Preliminary contxol 
experiments revealed that repeated injections of nicotine give rise to a marked activation reaction. In cases when 
the first injection of nicotine (in doses of less than 0.5-1 mg/kg) gave an activation reaction only, after repeated in- 
jections a phase of convulsive discharges appeared in addition to the phase of activation. 

Similar results were obtained in the experiments With nanophyne. The znticonvulsam effect of pachycarpJne 
was weak. A preliminary injection of this drug in a dose of t0 m ~ k g  did not prevent the development of a phase of 
convulsive discharges in the EgG. aec0mpanied by actual con'~-alsions. When the dose of pachyearpine was increased 
to 30~ mg/kg,  the drug exhibited an anticonvulsant effect~ but only in a sma!l p~eportion of the animals. Larger 
doses were not tested., for they caused a marked disturbance of the animal's general condition, abnormalities of the 
ECG waves, disappearance of brain potentials, respiratory a~est, and death of the animal. 

These investigatiom th~  showed that the chotirmtyfics under test de not cause significani changes in the EEG 
if they are injected slowly enough. We know that the degree of the EEG changes, reflecting the severity of the dis- 
turbanee of the cerebral circulation, is dependent on the rate of fM]. of the arterial p~essure [19, 20]; when the arterial 
pressure falls to 25-30 mm the Need flow through the~capillaries of the b~ain ceases [22]. This probably accounts 
for the appearance of slow waves and signs of depression during the action of gangleron [2], pachycarpine [9], and 
nanophyne. 

The fact that the nicotine-like chotinolytics block only the convuhant ~ction of nicotine and not its activating 
action suggests that these two effects of nicotine are ba~ed on different neu~ochcmicat mechanisms. Experimental 
evidence obtained in relation to the convuisant effect of nicotine fi-ts in with ti~e notion ~hat this action is based an 
excitation of the nicotine-Iike cholinergie ~ructures by the d~ug, However, the activating effect of nicotine can 
hardly be explained entirely by excitation of the central nicotine-like cholinergic s~uctures. Proof of this is given 
by the fact that after repeated inactions of nicotine (0 .a - l .0  mg/kg) its ability to can~e activation of the EGG per- 
sists. Meanwhile the convuIsan~ effect of nicotine in relation both ~o motel act~vky [g, 14, 16, 23] and to changes 
in the EgG [18] does not deve!op ahe~ repeated injections of the drug. 

Probably the nicotine-like cholinergic sLruct~es in genr do not play the p~incipa! part in the activation 
reaction developing not only in response to pharmacologieaI agents, bu~ aE~ in re~pome to external stimuli of dif~ 
ferent character. The severe curtailment of the activating effect Of nicotine by ~he prelimLna~ ] inact ion of central 
muscarine-like cholinolytics and ~heir abilffy m abolish existing nicotine activation[8] support the view that musca- 
rine-Iike cholinergic srxuetures play a par'~ in this mechanism, probably at a higher level in the cenuat nervous 
system. However. the principal argument against this view is the fac~ that agaimt the background o f  an established 
action of the mu~earine-tike cho!inotytics, nicotine still causes transtem actlva:tien, This suggests eifi~er than nicotine 
possesses a very s~rongactivating effect, exceeding the MocMng action of the musc~rine-Hke cholino!ytics,or that ex- 
citation of some other chemically ~en~itive elements eccuXSo 

SUMMARY 

Tile effect of na,nophyne, ganglemn, and pachyca~pine on the b~ckground bioelee~ic activity, and on the ac- 
tivating and convulsant effects of nico~r~ were inves'dgated in experiments an ?0 rabbi~ with the brain intact and 
an cats with ~igeminJ section of.the brain s~em, Th~ de~ree of dzz EEG changes dep~ond~d o~ the rate of adminis- 

tration of the prep.arad~n~, 

' -f--- " ~ m'~,': :? ,m:-q :::ere wa~-:~) ch3uge in th ;~ da~zacter of rue back~ With sufficien,:ly ,~,Jw ~dmiai:~ratioa :abo;~ ~..~;. ,,~ . . . . . . . . . . . .  

�9 but i t  w.a~ ~taai.{es.ted o~%,' tn tile bi:~t!,,.(ai[ of fi~r eo.m:'ZL;i~'~ e[s of nico;ine; the activ,;~t2o;~ r~:acd.on c ~m;ed by 
~:cga~,,,L~.-;r teaodc-n c:',u~.~d by th~ atoll:tic stimulation o~ nicotinic was re,aloe< The~c~ d::s aL{o did ~ot.blcck tke ............... 

elec~ir  ~t!mula~oP; of ~he scbt ic  n~t-~e, The ani~co<';;:!:~;.: effect of p:chyc~rp!nr p~ov~g to ~ weak and incon~ 
s~ant. The data obtained sugge~ ti~a~ diffe.re~t ne~ech~i~fieM mechanisms underlie the Convulsive and activating 

effecu of nicotine, 
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All abbreviations of peV.adieals in the above bibliography are letter-by-letter tr~naltter- 
ation~ of the abbreviations as given in the original Russian journal SOm~ e~ all of this peri- 

odical literature ran7 weP. be ag~ilabls in English t~a~sla~n.  A complete list of the cover- to- 
cover English tr~n~latlons a~p.ea,~ at .the back of thi~ is~ue. 
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