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The xignL~cancc of the basic functional s ~  of the central  nervous s )~em in detcnnining the effem of  
thcrapeutlc~ intrc~uccd into fl~c system is a c c c p t ~  gencral ly .  Directed action on the central  link of  ~ refllex 
apparau~r c~ming o this or that phannacologlca l  effect ,  is a pcrccptive,  but unti l  now rarely meai,, method of  
chan~ing fftc q~.~alitative and quancltative aspcc~ o f  a given effect .  

The p ~  work ~ an attcP.ipt to e.stab].L~L ~o what c~.Icm s t i m u l a t i ~  of the ccrara l  ncarvom s j i~rn~ 
caused by c a f ~ o  affccts d~c specific ac(icm o f ~ e  c a ~ i a c  glycosides. 

The solaOcm of this problem is of great p ra~ea l  i m e ~  in connection with fix: frequent use of this combi -  
nation in clin~c~| pract ice .  H6wcveto the p r o b ~  of the expediency of this combined use of  caf~:!nr and cardla~ 
gIyc~id~t  has ~ bccn r~-~olved, since lnvest iga~om in th;- area are not numclOUSo whi~  the re~ula are contmo 
d i c t ~ .  

P. M. $ ~ t i n  [5] c s t a b l i ~ d  the comide_z~k~ inercasc in the act ivi ty  of the cardiac glycosides d m ~  
simultalw~x~ a ~ ( n h t r a t ~ o a  of  c a f ~ i n e  (from IO~ xo 226..5~k A. M. f~eobrazhca~sky noted an iac.rcase fn the 
minimum ~ 1  dcr~ of etc cardiac gl)~osidcs ~ n g ,  their a d m i ~ u a ~ i o n  together with caffeine.  In c o a n e c t l ~  
with this, the h~++pothc.~is has been made that caf~+-~c in small doscs (2-50 m ~  diminishes the act:ion of the car- 
diac glycosic~.~s, ~.~ile it raises lheir  act ivi ty  in ] ~ e  o t ~  (1G0-170 n , ~ .  The nzinforccmem of t]~ f4~ecific a ~  
ticm of ~rof~a.c~in ~4~n combined with caffc i r~  was connected with an increase in the absorptic~a of  ~ ca~dL~ 
glycc~ic~.  T ~  reinforc/~ment of  the action o f ~ g i t a l i s  under f l~ influence of caffeine was at~o noted by M. P.  
Nikolacv [2].  The majori ty of  the c .~er i r r~ntaI  ~ata cited above was obtained using the n~thod of standardiztl~g 

ca, 'diac glyc:c~ides" b i o ~ i c a I l y  on narcotize~ anima]~ under a c ~ e  e.xperimemal conditions, Ca~ffeine a l~  
strophan~in ~r_~e administered imravenc~nly a ~  ximultaneously, ~hich is excludcd in c l in ica l  pJtatice. Howeve~ 
we did no~ trod in ~hc literature avai lable  to m ~ y  c l in ica l  obscrvatiom c~nfimlin~ ~ fact thai the a c t i m  of  
the cardiac ~lyc~c~ides ix reinforced unde.x the i a . ~ t c n ~  of  calTei~zc. TI~ c.-cpcd~cncy of  the combined the ofc~tf.- 
feine and digi tal is  is ascribed by cUniciam to r ]~  vasoditatory ac;~on of caffcine (o~ il~ derivatives) ou the cot~- 
hazy vc.~eb [ I ,  4] of to i~ effect ott the tonus o f  ~h~ bkx~d vcsseis it, gea~2~l [6].  

T h e ,  ~ ~ r i m c n t a l  and c l in ica l  data om the qucs~ioo of  the combined applicatlou of  ~'.affcir~ and �9 
diac g l y e o s i ~ s  are comtadictory and need to be made more prccise and s~pp~memed.  

E X P E R I M E N T A l .  M ETI]  O D $  

Thc c.~,:rimcnut wcn~ carried ottt on 8 r a ~ i ~  and 2 dogs. Th~ animals we~ fiz~t accustomed to the ex-  
perimental ~c~ndh~gs. The pr,-'pa~a~icx~ u n ~ z  ~tudy wege administered ill the following order:., first, caffeine 
xotution was a~ministcted xubcntar~ot~ly to t l~  azmnaI; th-~n, 10 minutes later ,  strophanthin solutioo was a d m t ~  
l~tcrcd in t ra~r~c~ly  at a c c~ t a~ t  ratc of flow t~I m l  in 30 r, ecm~ds). The c -~-uecardio~ram rcco~  was made 
with ~ c  t h r ~  ~.andard leads 5, 20, and 40 mima~c~ aflcr t ~  suo~lanthin inject ion.  As a control ca tT~l~ ,  
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, t ~ . an th ln  and t~u~o~3c l o ~ m  chloride solutio~ ~ administered to the animals in pa.'t of t l~ e x ] ~ e ~  

In c ~ r t m c n t s  ou rabb~,  caffclv, c was u~cd In d ~ g c s  of 8 mg/k~, 16 m ~ g ;  ~ h a n ~ & i n -  in d ~  
o[ 0.o2 m~/l~g. 0.o4 m g / ~  ~ o ~  n ~ .  These d o ~  were aim used when ~he admInima~on w ~  cambine4.  
With do~, caffeine w~ tcs~ l  ~n a d<~age of 12.5 mg/k~, st~o~an'.hin- In a dosage, of 0.03 ~r~g/~g. ~n the wot~k 
20~, solutlon of caffeine ar~ =oc~J~m benzoate was u=cd and 0.05% soluflc= of K-nrophanthln. In aU. 68 expel-  
menu were set up. 14 of d ~  c~ 

E_~per[ments  ou R a b b i t s  

o~ea to di.~'~ver ~ c~ar~e.s made in an elecuocardiogram by the a~ministradoa of caffeine. 12 ex- 
perimen= ~cre set up. ~ a~inistration of 8 mg/kg of caffeine to rabbits did not change the cardiac rhylhm 
at all significamly~ ~e  confi~"cration of ~e  electrocardioglam remained ~tabk, in only two case~ was an 
nif'~.a~ deviation of the $ - T  ~egme~ from the isoelectr/c line obse~ed, the maximum Increase o ~  R-- ILl 
~terval cc~isted of 0.015 ~coedl,  

In a dosage of 16 mg/~F~ caffeine caused sc~.'ne slowing of the cardiac rhylh~. TheP ~- 0 Interval remained 
unchanged in all c~r the Q -  T segment was extended by 0.01-0.r =ecouch in two expeziroent= cut of [out. 
In two e~erizr~ms aa enIa~eznent in the T deflectAon was observed and a rise of the S - T  ~=.gmer~ In oct .  The 
a d m ~ t i ~  of s r ~ h a n ~  (12 experiments) regularly caused a slowing of the cardiac thylhm, With a dcse 
of 0.02 mg/kg o[ suophan~lL~ the R--I~ Interva~ increased 0.005 seconds on the average, at a doubled dc~e 
slowkn~ of ~ cardiac ~ h y ~  was more stgn~ficam, averaging 0.02 seconds. The admlnis~atlon of 0.06 mg/kg 
o f . ~ a n t h i n  gave the w ~ t  ~arply evidencer increase of the R- I~ interval. 0.03 seconds on d~e average. YI~ 
P - Q  interv~l i~.~eascd i~=-~ficanOy in a number of cases: in one ca~e with the Inje.ctioa of 0,02 mg/kg c~ 
~ r o p h ~ i n ,  in 2 e x p e ~  out of four with the administration of 0.04 mg/kg. A dosage of 0.06 n ~ k g  of 
s~crophan~in did not chan~ the atrio-ventricular condnc~ivity In any significant way. More cog=tam ~ u l ~  
form was the Increase in the Q - T  ~egment. although within d~r Emits of the tened dusage= of nro~anth~ k 
was r ~  p o ~ l e  to observe a t~araIlel between tire Intensity of the changes of the Q - T  segment and d~e size o~ 
d~e do~gc. The T deflect/on ~uaLly did not change, ouly with the adminisUation of 0.04 m ~ g  o f ~  
~as iu tendency m decrease o~,erved. The m0~ typical changes in the elr under ~he ~ 
Of sL~hasa.hin were, a l o ~  ~ h  an increase In the Q--T segment, a lowering oflhe S - T  segrr~n~, which~ how- 
ever, was not apparem in a_I1 the experiments. When a dc~e of 8 mg/kg of caffeine was combined wi~h a d ~  
of 0.02 m~/kg of s tw/~ha~n a sharper slowJ~ of the cardiac thy~m was observed, averag;i~ 0.02S seconds. 
The a~rio-ve~-icular c~z:-~iviry decreased in al l  the experiments, The electrical sy~ole: kng~ened, The 
chang~ of d~e T dcflcctic~ ~ere also more evident, and only i~s lowering was observed. In three ~ i m  
a dis~nct.lowc~ng of d~e $ - T  ~ e ~  was observed, ~ypical of the actic~ of nmphanthin,, 

The facts presented i~ica~e 0aa~ ~e  preliminary administrauon of caffeine considerably increase* ~be 
cif'~: action of s t r o p h ~  (~ig. 1). When the dosage of su-ophanthin was ~ .  the changes were ~-~.~..~ pro- 
nounced. 

Thus. a toxic effecz w~s observed in ~ e e  experiments out of four with the admirda~aldoa of a dmage of 
0.0~ mg/kg of s~rophanthio~ ,ahiIe the electrocardiogram was severely distorted in these c~se~ (big. 2). It dbouM 
be m~ed e:s]~ially 1hat ~ e  ~a~ of caffeine eliminated the lowering of the S - T  segmem I~ ica l  of ~ plcl~re 
of the su~phamhin ellect, 

~n ~e  same way. ~ e  preliminary administration of caffeine inc~ased the semittvity of ~he rabbits also to 
the middle of d~ tested do~age= of s~thin-O.04 m g / ~ .  

~4hen me caffeine &:~age vas Inc~ased ~o 16 mg/kg combined wire m~han0ain (0,04 ~g/kg,  0,06 mg/k~) 
heifer  a lowering o! d~e a~io-venlricula~ conductivity not an Increar~ in the period of e'.~eculca~ sy~O1e wag ob- 
served, which are c k ~ e r ~  vid~ the i~lated actiott of suophamhin. The change= in the l'-def~ctl0a and the 
$ - T  scgr~n~ were ~ s  r  than with fi~e action ofstrophanthin alone, while the Ohaages in the T oeflect l~ 
co~related better with ~ e  ~ of caffeine than of st~-ophanthin. T)~21cal also is the fact that wi~h the use c~ 

d~age of 0.06 mg/kg ~ c~ce were toxic effects observed in the animal,. 

Thu~. with an Lr~c~ea~r of the caffeine dotage from 8 m~/~g to 16 m~Jkg the suop1u~nthIn effect 
evident~ cor~cquemIT. ~he functional synergistic ~ebtion:~p between sttophanthln and e ~ e / n e  is ~ r  
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Fig. 1. Changes in the electrocardiogram of a rabbit w~-~ the administration oh 
I) r (8 mg/kg): a) normal, b) 30 mL-lutcs after ~mtnistration; II) sttophamflffB 
(0+0"2 mg]kg): a) normal, b) 20 minutes after admlnistr~tion; IiI) with the combined 
action of caffeine and strophanthin: a) c~ormal, b) 20 m~maes after adminixtrat/ol ci[ 
strophanthin (10 minutes before the administration of st.-~o~hanthin, caffeh~e was ~ l -  
m i n i n g ) ,  

Pig. 2. Chang~ in d~e e]ectrocardic~am of a rabbit ~,~th the administration oh 
I) ~trophanfl~in (0.06 mg/'kg): a) norrr~l, b) 20 minuT+<~ after administration; ID vldl 
the combined action of caffeine (8 m~kg) and st~pt'..~mhin (0.06 mg]l~g): a)nccma~ 
b) 20 minutes aher administration of ~ h a n t h i n  (cafteh.~: was admlnislercd 10 m ~ -  
rues b~i'ore ",~suophamhin), 



Fig. 3. Changes in ~ e  elcctroca~iogram of a do S wid~ the ~dmln~0mtkm o~ 
l) caffc i~ (12.5 ~ a) no~mal, b) 3O m'~zm~,~ after a ~ c t o ~  I~ mm:phamh~ 
(0.03 rng/kg)= a) noc~al, b) 2O minutes a~cr admlnisuactoo~ l id  vi~h the cOU~,0=d actkm 
of caffeine and ~ i n :  a) normal, b) ~0 mlntucs af'.ra z d m i n i s u a ~  of s ~ ~  
(caffeine was a d m ~  10 m,'m,~,-~ beforc ~ 

Caffeiae ia �9 -,osage of L?..5 mg/kg caused a sli~n slowing of the cardiac sh~hm and a ~ to mmx~t 
eex ~ e  T d c t ~ i e a  in dogs. The" rest of the e k ~  of the electroc__-__,diegram remained stable. Suophand~ 
in a dc~age of 0.03 mg/kg k.d ~ an insignificam d a ~ i ~  of the Q - T  segment and mmet lm~ to an lnexems 
in t ~  n~ga~ve T deflect/on. The atrio-ventricular ceochactlvity decreased In only eoe ex~edme~ out of MI .  
E ~  slowing of d~ cardiac ~ a ~ m  w-- no~ 

T~e c ~ .nbiaed adminfs~xion of caffeine and s trc~anthin in tI~e indicated dosages caused a distinct axhy- 
~ m ~  in all ~ c  cxl~rimenu~ ~ac R-- 1~ interval varied L-ore 0.5 to 1.6 scconds (do S ZhulQ and fiom O.,q to 

In three c.xpcrimcnts o ~  of four the aralo-venc~icu~r cooductivlx 7 ~ecxea.sed ~ b l y .  The electrlc/l 
~or~c~..d somewhat (~;.~. 3). Thus in ~ c~ dogs zho,  pz~AJminzry adminis~tfoa oircaf~laz 
an increase in the v ~ o u ~ i c  effect of 

The synergism betwce.a small dcr~s ofcaffcine ~ v_rophan~ia c~.xved in our exper ime~ ~euld be ~ -  
ga~,e~ as ~hc ~:c~Uh of the ~c~itizatioa of the vagus r~c..ha.nism by ca.,*'Icin~ to the.. sub,~cq~,~u~ act.lea of s ~  

L P. Parlor pointed c ~  z~e double actioo of c a n i n e ,  de~cnctL~ c~ the dotage: ~n tmall dc~t ,  e.affelame 
t ~  vag~ tonus. ~ai~e ]~r~c doses lead to the f ~ f o n a l  exchxsion of the.. c.a~iac branches ~f t ]~ vagus 

~e~ex. Since ~o~ant~sin ~ a distincX vago~o~i~ a~tion, it Is na~atl  ~ t t  lYae vagoxropk el te~ it lx~.tear~l 
w~e_a ~t is u~ed with smaU d~,~ of caffeine. Again.~ a backgrou~ c~f the actloa of hrge doses ~T caffelne, how- 
e~e~. this effect of s t r c ~ h ~ i a  ck-c~eases o~ d i s a p ~  compkte.ly, which can be coonected with ihe patabiot~ - 
~ of the Vagus ncrv~. 



The m k  of thc wgus ucrvct In the combined actlm of ~ t ~ t h J n  and caffeine is confirmS! a ] ~  by ex- 
~rtmcnut ot~ atroplnized frogs, which were carrlcd out In o ~  laboratory by A. I.  Zot0tarcv, In ~,~tk~h aa 
of any effect ~ m  the preliminary admlnlsuatioa of caffeine on the actloa of stn3phaJ~io was cbtet's~lL. 
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