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I. P. P~vlo~ c~,de~d L~t an o~2e)u.'It ofcxclt~tlcm |n an l~lated ~t?,ologlcal polmof tb~ r 
cortc~ was the basle of a ~uman epll~ptlc ~ei:~e. This point--dlffcrlng from oi~ patlcnt Io a~othet-should 
nc~ r~C~sari|y be c~idr ~ a gro~t n~rp(~o~o~ical lr It m,y aI~o ari~ as a r~sult of f~r~cti~l d~- 
t~cr ~r evct~ mercly Im the seq~c~ o[ the bc~a~do~n of a dyn~mic Complex [5]. The outb~r~ of e~ci~- 

f~ex Fat,% 

~r p~evoc~tlo~ of~ ve~z~ c~n ~>e |Hmt~ted :l|n~ly by ex~slve ca~ material. |~,~,~evet, to d~, 
~hr reflex ~ t~ t "  of the rn~t~'a~f~m 1;=~ been ~e~r~mtr~t~d expc~h:~nu~lly only to a srhall extcn~ [3.6,/,~.~," 
IL~2}. 

T ~  ~eF~ex na~.~e of a ~eiz~re ~t=n~ out c|c=rly In to-c~Hed'br ~pilcpry" [3], Ms=cHat ~ the r e l ax  
~=t~re of ~n epileptic ~*iz~e is gt~e~ i~ the ~ock~ of V. S, Galkin enrico-workers(see stm~m~ry in di~crladoct 
of L. P. Ko~oeev, I952k 

F~r the p~rpou: of i~ducing expcrL,~enta! epilepsy, many of the chemical epileptogenic agents have been 
a ~;~ int=tere~ p= rent~rtllyo 

In order to reveal ~ mec~,anisrm in tic dc~,e ~pmcnt of epilepsy induced by usch substances i t  ~eemed 
to us necessary to =rower d~r following q~stion: "what l~fluer~ce do these sub~tancet exert on tl~ lntew~ceptots 
~, tth which ~hey bmvltaMy c~ne  into conutct on entering ~ organbmt ~ 

To begin with, we ,~Mied the infl,~encc of two epi~eptogentc excitant=- ctmphorated oil ar,,r Pyramidoa 
- O~ tbc cbemoracc~to~ of the ~mat! inW~tine. It seemed to u~ et,e,~ti~l to co.duct expe~lmentt along these 
l ln~ in order to make = f~ller an~ comp}ete analysis of the effect on the organ|ira of tbe~ lui~ancct,  which 
as f~ well known are widely used tn therapeutic medldne,  

EXPERIM ENTAL 

~0 e~,perimentl were pecformed ~ cats, anesthetized ~" meam of intravenous injection of  :e th~ne,  wltk 
perfmlon of a segment of the =mall Intestine accord|lag to the method of V. hi. Chegnigov~ky. We studied the 
reflex influence m bloodpcet=ure In the carotid artery and on ~espiraflort folk~wk~ adminimatlon of campho- 
rated oil =ndpy~,midon into the ve~eh of the perfmed segment of the small intestine, We made me of a 20~ 
solution of camphor In peu:h oil and e.~:/, aqueous solution ofp)aanddon. It proved necessary to verify ia =tdP 
tequc~t experiment= the influence of these tubttanc~ on the excitability of the cherno~ecepto TM of the I=nall 
inteuine~ For thil propose nicotine at de~et of 50-200y. was Injected l ~  t icveuel= of the lnte=tinel befot~ 
and afte~ the chemorecepton had been subjected to the influence of camphorated oll and Pyramlekm. 
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EXPERIMENTAL RESULTS 

On admlnittratton of cam#~o~ted oil into the vessels of the small intestine.presaor react|ore were: s ~ n  
(in blood pressure) and respiration was stimuktmd (Fig. IX Thele pre.uor react ionsw~e of a protracted "tonic* 
cl~r~ct~r. The threshold do,~ required to bring =bout these reflexes amounted to 2-4 n,g c~mpbor. With In;  
c~eased dosage of tim excitant th~ ptc~or effect at firm 8tcw in ,mplitude but later only a prouactiott of the 
effect w*s ob~rved,  in o,~e exp~im~nt out of six, reflex req~omes Involving skel~al muscles-- to*called "actu.- 
atin~' ~nf t~nce , -  wen: obt*ine~L 

De.m-rv]tlon of ti~2 p~rfmed intestinal ~gn~n t  and alu) prelimmary.injcctioe ofnovocaine l n ~  the In- 
testinal v c ~  removed refl~g influence. ,A|t~t thetmvocalne had beee. ~ h t m  Mf-wl~h outrient solution the 
tr were ~ t o ~ d .  

in o~l~r to entm~: tlmt the results obtained were not the cct~sequcncc of an oil embolism, we con6ucted 
control cx~rimen~t in which we injected p~ach o i l -  the solvent of camphor in the preparation of  cam~-.rattxl 
e~i--~nt~ the vr of the  petfmcd intettin~l segment. 

I 

Fig. I. Stimt,!~t~en of cl~cmorcccptor~ of sinai| intestine in c~t, by cant* 
p h ~ t c d  eil. "~r,ci~:~ - top to be|trim: blood pt~.~me L'~ carotid arter)~ 
line of ofigfml level of blood ~emur~, respiration, b~tse line for mctcttry 
t~:ar.o:~r indicatio~ of sure,clarion, time int~:lrval (6 ~ec}. AdmlMstra- 
Lion of ctm~orattvd oil: l) 12 hours 3 m!!l,ttes, 0.01 ml; 2) 12 hottrt 15 
ttlinule,, 0.05 ml; 3~ 12 hot,r) 32 |ninutt~, 0.2 Inl: 4) 12 hola~ 5~ mirimeg 
0.2 mi ~ c h  oil. 

lmro~czio,) of ,ppropriate qtmntizit~ of peach oil wls not act:ompanied by reflex effcct~ on bk~od pwJ- 
v~e and ~pir~tion (Fig. i,4). 

Another in~r~tiivg f e l t ~  of thew experiments was tlmt following adminLt~ration of peach oil the blood 
pre2~ure reflex lctctwns in tt.~potjse m administration of cam#)ot,were extremely.protracted. Thus, In the ex-  
p~iment  of December 4, I955, 40 mg campi~or introduced 17 mtnut~ after adminittzation of 0.2 m l  peach oU 
Ixoduced a tLvr in blood ~ret, ure for 12 n d n u t ~  

In six expt:rimenet, we re,de a study of the influence of ulnp~orated oll on the excitability of  the chemo- 
receptors of the unall tnt~tine, the excitability being determined according to reflex I~ponte,  to nicotine, fo l -  
lowir~ admtnL~t~ation of camphorate, oil at doses of 0. !-0.5 ml (20-100 mg camphor), pt, olonged inhibitkm of 
r~lc~ re,points to nicotine was obs~vcd {Fig. 2), and in sotnc r (with mr of larg~ 6 m i n t ) t h ~  was 

462 



i �84 IL 

i~ :i ~' : 

i. 

< 
*ml 

~u 

N l 

g g 

t ~  

even It~everslble Inhlbltlon- the reflexei were not re- 
stored at i l l  during i -2  houri. Even when they imre 
re~tored, .the responses to tricot/he were wrneUm~ v�9 
protsjcted, Small ~ ofcimphorated o/1 (0,03-0.05 
ml) d/d not exert an lnldbiwry effect oa  reflex mspomes 
to nlcaUnel however occidoPJlly vithln 20.50 minutes 
d ~  reiporliel became very protracted/n charac~r, It is 
charactcti~ic that cami~or, while h~h/bRin s reflex m-  
s~c~.~s to ~cc~ine, did ~ influence d~e ~espomei to re- 
pcitcd administration of camphor Itself, 

No lnhlJ2tJon of  ~f lex  resp~.~s [o nicotine w~J 
o b i c l v e d  fol |ow~tlg tglmir/JrtxlL(ofl Of ~ C ~ I  O | l l  

For o0mpJrhon purposeg camphora |ed oll  was 
|ntro~uced into t ~  ~n)ora| VC~ I.qgJ always a depres- 
so~ resp~i!e wls seen in blood p~es~e  and inhibit/on 
of re, pt~att~n. This fact Is ~ new; it  was e t t a b l ~  
in the w~k of V.G.~rar~ff amt E. N. Sper~m~a i~  101 
tad confirmed In the work of A. G, Bu~ttyatov [ 1]. 

L~trod~ct~o,~ of even vory l i ne  &~ve, of P~.lmt.- 
~o~ (~p to 1~0 mS) into-the v ~ b  of ~ perfmed ~S- 

verified b 7 t!~: ~elcltof~ to nicotine, die e.~cltlbill ty 
of the ln~c~flti~ll chcn~l'cce~-on ~#Is ~bp, Jcl. ~ c~mldct- 
lble ch~ingr l l ~ l c  wai t l ihc l  i~,mplete ~tlappcllir~cc 
or mi~kcd i~ l~b i t l on  o f  the i i ' / l c /  tr to Icotl~qe 
after l r c a t ~ t  ~if the ttltctttr~l r~cepl~i ~tlh Pylaml- 
doll 0~1~ 3), 5-10 min*~tt~l ariel wit~J~ s off the P~arnl- 
wldo% refic.x r~p~.~ci.to alcr wci~ completr 
Icltofed. Anl~.oa~tzl t e i~ t l  wctc obtained not only w i t  
idr~L~st~i~o*I o~ a single ~pccfflc dost o~" P)~iamJ~kl'l 
(40-1~0 rag3, b~t i~l~ ~hcn t ~  llq~hl.i~sed to Fcifuse 
dic ~irllll im~Itfnal ~gliiellt l 'at chin~ed frc~l lhr not- 
in:tl Tyrc,~c .~olui~on to this l i r i l ,  Iol,Jtio~ phil a gt lcn 
amomit otPvramidon so lhat. for example,  a 100 m s I 
P ~amidon solutI~'i wit  obta ailed. 

In two expcrlmcn~ o~t of ~ix, followin s intn~duc- 
tion of Pyrtmidon (,Ir mS) , :a very ttlSlgnlflcant de -  
t re l l~  in the lna~nilxide Of ~ lcf]r l.sponicl .11~ McO- 
~ine wig observed. However ]5-30 minut~  after this 
tlg're occurred In  e~t~eme prolongation of  the pieli~r 
~stxmse.i to nicotine -- up to 6 minutet, Within 4~-50 
mi~:utt= the ~spomla were again slx)rt-~ed, 

The experlmeats condm:ted ~v~, . l~am that the 
interocepton i i lvc ]! lmrtleular affinity fat both sub- 
sunccl investigated by u i -  camphol i ted  oil and pTia- 
midoli - and tbat th~e iubslantes exert on tl~ lntr 
cepto, a complete ly  specific ef~.ct.  

Camphorated oil powerfully stimulatel the chemo-  
recepton of the mlai l  tnt~flne,  the act ive factor belnll 
camphor and not-tlte pe_-ach oil ta td  its sohent .  Further~ 
more, caniphorated oll exerts I powerful Inhibitory ef fec t  
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~ ~ cxrttabillt) '  of t)~ chcmorcc-cpton of  the small lnt~stl~o. The active pdpclplc here also b camFhor and 
.~ot the peach oil. 

p y r a m | ~ n  at dmr up tu 150 mg although It dor not Itself produce distinct rctlex changes In blood i x ~ -  
~.,~rr a . u  ~p t ra t ion .  ccm~idcrably diminishes the excitability of the chenmrdceptor~ .m nicotine. Thcae find- 
~ arc in agw~' .s 'nt  with the gc.cral ly  known sedative tct lon of Pla~tmtdon. 

Tb~: pcowa~-ted tcactto, t~ in blood prcszulx-, oh+erred In a n,mther of t!~e cxpctlmen~ arc of particular in- 
t cr,~++. A,+ analo~,,otm r 1 6 2  was observed by us ~ joint work with M. Ya. Rat.cr (1985) by ~eatlng the chemo- 
t++c~:ptocs oftalc sinai| m+c+tt.c with tcnin and by V. A. Lebcdrva (l'3&5) in work with Pcntothal with appllca- 
+i~+. o~ ltg- +.~mc e~prrimrntal metledz. Prolol~gcd blood pr~+.tr gcacttons were obs~vcd by T . P .  Yakimova 
h~ ~;~Z i~ cxp~'rir on ca~  with introduction of hot sotuUo, of alcohol (32") and sodium chloride (20~) into 
~ c a r o t i d  ar'.~'r) ~ a~+d ft'r+|!~fmal volt% We ventup~ to adva+~ce Ibr hypothesis that ~hc development of prolonged 
rc+c~i+++ of t!+e "tof++c" it, pc fro+~t d~e chcmortx:.:pwrs of interlml +gans is a typ~ + of general phr the 

~ ++++.. 

+y 

+ . . . . . . . .  . 

++++N+,+~tra~b.++,+ of I00 7 ~+.ico~inc; ;!) 13 hours ~4 ~+++imtt+"s- ad+ninis~ation of  
~++ mf P)r~mldon: ~) ~3 |~uc~ 33 mi;~utcs- ;administration of I00 ~ riicoti~m 
~cco+:~pJ+~ied b) decreased blood pr~:.~su~c rc.~Hon; 4) 13 l++ur+ 40 minutes 
- +dmim~r.~tion of t0') ~ t~icotinc. AmpUt~/dc of ~at-tion cot~+plctcly re- 

~ ~?g b.a.~ of the e~p~i~eJ~ts cof~d~+c~c~l. It is pomible to postula:c that in the d~r ofea~nplga'- 
or P/:-a~do~. - ir~d~a:cd experh~nra!  epilepsy a definite role may be played by the ~flex influcr~c~ arising 
f~.+~-+ ~hc ~ct~on of t ) g ~  ~1~st~+~ccs on rcccp~on i~ internal organs. This is all tbc mor probable ~incc ~ e  
+' +~;=~' '~o~d r d~agr i++ cats of them: s0bstanccs (40 mg for camphor a~+d 240 mg for Py~amldon) greatly 

+~+~'~+ds t!',c ~rcshold dosage ~cccssa W to influence the chemoreceptors of hhr small intestine (2-4 mg for campho~ 

C o n s c q ~ t l y .  e i tb  applicatioz~ of r doses of th~e .~ubsta+~ce% the receptors of  the lnmrnal 
o + ~  ~ d ~ g o  hhc mo~ ~ r f u l  s~imulation an~ arc d,c sourc~ of  a large number of  r~rve impuheg 

SUMMARY 

T'f+e influence of camphorated oli and Pwamidon on chemoreceptors of the small intestine was studied 
on cats u ~ c r  ~ethanc ancsthcsta. After the injection of camphoratcd oil into the vesseh of r~e small Intestine 
~ the rneu~od of pcrfusion a reflex increase of the blood pressure and st imulatlonof respiration wal noted. 
Mureo~es. come,orated oil inhib/zcd reflex reactions of chemoreceptors to nicotir~. Injection of P~amldon 
into u~ v ~ l s  of the small tnt~tine did not effect any change In b~ood preuurc and respiration, whereas tim 
~.~ctions to n/coLine were greatly iJ~iblted. TIie author surmises that reflexes play an Important part In tlm 
de++elcpment of experimental epilepsy+ 
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