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A. ÁBRAHÁM
INSTITUTE OF GENERAL ZOOLOGY and BIOLOGY OF THE UNIVERSITY, SZEGED

The structure o f the intracardiac nervous system

S tud ies b y  a m o d ifica tio n  of th e  B ielschow sky m e th o d  have rev ea led  
th e  follow ing evidence concern ing  th e  single layers o f th e  card iac  w all a n d  
th e  b lood  vessels o f th e  h e a r t  in  specim ens from  d iffe ren t v e r te b ra te  species.

In  ev e ry  one of th e  th re e  layers of th e  w all of th e  h e a r t ,  an d  especially  in  
th e  ep icard iu m  and  en d o card iu m , recep to rs o f various shapes occur, b e lo n g 
ing m o stly  to  th e  vag a l senso ry  system , a n d  in  a sm alle r p a r t  to  th e  f i r s t  
th o rac ic  sp inal ganglia. T he n u m b er o f recep to rs  is p a r tic u la r ly  h igh in  th e  
a tria l ep icard ium , w here th e  te rm in a l ra m i o f th e  th ic k , m y elina ted  fib res  
form  m ain ly  den d ritic  ram ifica tio n s . In  th e  en d o card iu m  th e re  are also su ch  
recep to rs , in  w hich th e  f in e  te rm in a l ram i show  tu f t- lik e  a rran g em en t. T he 
recep to rs  in  th e  m y o card iu m  are sim ilar to  m uscle sp ind les, an d  are lo ca ted  
in  th e  area  of th e  a tria l sep tu m . The m yocard ia l e fferen t fib res  form  te rm in a l 
rings, or, ta p e rin g  off, ad h ere  to  th e  sarco lem m a like th e  m o to r fib res o f  th e  
A n a m n ia . M ost o f th e  gang lia  occur in  th e  a rea  of th e  a tr ia l  ep icard ium . T he 
ganglionic cells, am ong w h ich  m an y  special form s occur, a re  m ostly  o f  th e  
Dogiel I , an d  in  a sm aller n u m b e r o f th e  Dogiel I I  ty p e . M ost of th e  in te r 
n eu ro n a l synapses m ade u p  b y  th e  preganglion ic fib res  o f  vag a l origin fo rm  
spirals an d  pericellu lar p lex i b u t  te rm in a l rings and  b u tto n s  are n o t u n c o m 
m on, e ith e r , p a rtic u la rly  in  th e  area o f  th e  venous sinus.

T he card iac vessels a re  r ich  in  efferen t fib res , specialized  recep to rs could  
be d e m o n s tra te d  exclusively  in  th e  wall o f th e  co ro n ary  a r te ry  and  th e  le f t 
co ronary  vein . The recep to rs  o f th e  co ro n ary  a r te ry  a re  th ic k  m y e lin a ted  
fibres te rm in a tin g  in  b u tto n s  ly ing  close to  th e  in n er p a r t  o f th e  a d v e n titia . 
T he recep to rs  of th e  co ro n a ry  veins are d en d ritic  ram ifica tio n s  ex ten d in g  
over a large surface, and  te rm in a tin g  w ith  fin e  fib rils  in  ex tensive  n e u ro fib 
rilla r lam ellae.
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M. SZENTIVÂNYI
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, DEBRECEN

The nervous control o f coronary circulation

I t  has been  show n earlie r th a t ,  in  ag reem en t w ith  th e  h isto log ica l d a ta , 
th e  in tra c a rd iac  ganglia  a n d  th e  sy m p a th e tic  p reganglion ic  fib res ru n n in g  
to  th e m  p la y  a decisive ro le in  th e  in n e rv a tio n  of th e  co ronaries. T he vagus 
does n o t p a rtic ip a te  in  co ro n ary  in n e rv a tio n . The p regang lion ic  fib res ru n n in g  
to  th e  in tra c a rd iac  ad ren erg ic  ganglia are  th e  co n stric to r fib res  of th e  coro
n a rie s , w hile those  ru n n in g  to  th e  in tra c a rd ia c  cho linerg ic  ganglia are  th e  
d ila to rs . S tim u la tio n  o f th e  p reganglion ic  fib res causes co n stric tio n  or d ila 
ta t io n , w ith o u t a lte rin g  th e  m etabo lism  o f th e  h ea rt. As opposed  to  th is , s tim u 
la tio n  of the  sy m p a th e tic  postgang lion ic  fib res in n e rv a tin g  th e  m y o card iu m , 
a n d  the in tra c a rd iac  a d m in is tra tio n  o f ad ren a lin e  cause an  increase  o f co ro n ary  
flow , w hich is a seco n d ary  consequence o f th e  increased  ca rd iac  m etabo lism , 
o f th e  release of m e tab o lite s .T h is  m etab o lic  d d a ta tio n  ta k e s  place a t  th e c a p illa ry  
level. In  th e  to rto ise , w hose coronaries h av e  no cap illa ries, ad rena line  exerts  
exclusively  its  p rim a ry  effect, causing  v aso co n stric tio n .

The co ronary  co n s tr ic to r  fib res m a in ta in  a c o n s ta n t v aso m o to r to n e , 
th e  b locking o f w hich  b y  surgical o r pharm aco log ical m eth o d s resu lts  in 
co ro n ary  d ila ta tio n .

The c ircu m stan ce  th a t  th e  a d a p ta t io n  o f the  co ro n a ry  sy stem  —  w hich 
consists f irs t o f  all in  m ee tin g  th e  in creased  dem and  re su ltin g  from  increased  
ca rd iac  a c tiv ity  —  ta k e s  place also w ith o u t any  e x te rn a l nervous effect, 
m ade i t  d o u b tfu l w h e th e r th e  v aso m o to r fib res had  an y  physio log ical role in 
co ro n ary  con tro l. I t  w as especially  th e  ro le p layed  b y  th e  co ro n ary  co n stric to r 
fib res  th a t  h a d  to  be e lu c id a ted , because  th e ir  ex c ita tio n  leads even  to  a 
red u c tio n  of th e  b lood  su p p ly  to  th e  h e a r t .

I t  has been  show n th a t  w henever th e  general sy m p a th e tic  to n e  is 
increased , i.e. b lood p ressu re  is ra ised , to g e th e r  w ith  o th e r sy m p a th e tic  nerves 
th e  co ronary  co n stric to rs  are  also s tim u la te d . T hus co ro n ary  res stance  increases 
in  connection  w ith  th e  increase in  b lood  pressure fo llow ing th e  clam ping  
o f  th e  com m on ca ro tid s . One of th e  im p o r ta n t  physio logical roles p lay ed  by  
th e  co ronary  co n stric to r nerves is th a t  in  th e  case of an  increase in  general 
sy m p a th e tic  tone  th e  re su ltin g  co ro n a ry  co n stric tio n  so -to -say  b rak es dow n 
th e  d ila to ry  response to  th e  increase o f  m etabo lism . C orrespond ing ly , th e  
0 2 consum ption  of th e  h e a r t ,  recorded  b y  m eans of th e  d en sito m e te r, rem ains 
a t  an  o p tim um  level.

The o th e r im p o r ta n t  role p lay ed  b y  th e  co ro n ary  co n stric to r fib res is 
th e  m ain tenance  o f perfusion  pressure a t  an  op tim um  level d u ring  th e  s ta te  
o f  enhanced  sy m p a th e tic  a c tiv ity . The increase  in  th e  te n s io n  o f th e  co ronary
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w all resu lting  fro m  th e  elective s tim u la tio n  of co ro n ary  c o n stric to rs , o r from  
th e  increase in  c o ro n a ry  pressure leads n am ely  to  an  e x c ita tio n  o f th e  m echano- 
recep to rs  of th e  co ro n a ry  wall, to  a re f le x  fall o f b lood  p ressu re . This re flex  
is ex tingu ished  b y  v ago tom y . T h u s, th e  above fine re flex  in te rp la y  fac ilita tes  
a  f in e  co rrelative in te ra c tio n  b e tw een  co ro n ary  resis tan ce  an d  p e rip h era l 
v a sc u la r  resistance , i.e. blood p ressu re .

The precise a d ju s tm e n t o f c o ro n a ry  flow  to  th e  changes in  card iac  
m etab o lism  is w ell-know n. A lth o u g h  th e  a d a p ta tio n , be in g  th e  p ro p e rty  o f 
b lo o d  vessels, ta k e s  p lace w ith o u t a n y  nervous effect, th e  m ost im p o r ta n t 
physio logical role o f  th e  co ronary  co n s tr ic to r  fib res is to  ensure  th is  m etabo lic  
a d a p ta tio n . In  o u r experim en ts th e  hy p eraem ic  reac tio n  fo llow ing th e  in te r 
ru p tio n  of co ro n ary  flow  served  as th e  m easure o f m e tab o lic  a d a p ta tio n . 
I n  th e  s ta te  of increased  co n stric to r to n e  follow ing u n ila te ra l or b ila te ra l 
c a ro tid  clam ping a  g re a t increase in  th e  hyperaem ic  response could  be observed . 
In  co n tra s t, su rg ica l or pharm aco log ical in te rru p tio n  o f  th e  co n stric to r 
p a th w a y s  (ste llec tom y , in tra c o ro n a ry  ad m in is tra tio n  o f d ibenzy lam ine  or 
h ex am éth o n iu m ) w as followed b y  a considerab le decrease, or even  to ta l 
a b o litio n  of th e  h y p eraem ic  response . In  th e  la t te r  case re s to ra tio n  of th e  
c o ro n a ry  tone b y  th e  in tra c o ro n a ry  in jec tio n  of vasop ressin  led  to  a rev iv a l 
o f  th e  hyperaem ic response. T hus, a  c o n s ta n t co ro n ary  co n s tr ic to r  to n e  is 
a n  essen tia l p re req u is ite  of co ro n ary  m etabo lic  a d a p ta tio n , w ith o u t w hich 
th e  0 2 consum ption  o f  th e  h ea rt u n d e r  stress is also u n fav o u rab le , th e  oxygen 
d e b t  is increased.

One of th e  m o st surp rising  re su lts  of th e  ex p erim en ts  was th a t  th e  
c o ro n a ry  co n stric to r tone  had  been  ex tin g u ish ed  th e  hy p eraem ic  responses 
n o t  on ly  decreased, b u t  in  m ost cases d isap p eared . F o r th is  co n d ition  n e ith e r  
th e  closure of th e  a rte riovenous sh u n ts , no r th e  co lla te ra l flow  com ing in to  
ex is ten ce  during th e  in te rru p tio n  o f flo w  can be held  responsib le . On th e  one 
h a n d  nam ely , fo llow ing th e  cessa tion  o f  th e  co ronary  co n s tr ic to r  to n e , th e
0.2 c o n te n t of sinus b lood  did n o t d ecrease , b u t increased , an d , on th e  o th e r 
h a n d ,  th e  fall o f co ro n a ry  pressure w as th e  sam e in  th e  c o n tro l ex perim en ts 
a s  follow ing the  ex tin g u ish in g  of th is  to n e . In  c o n tra s t to  th is , th e  slope o f  th e  
flo w -cu rv e  hav ing  b een  sm oothed  fo llow ing th e  cessation  of th e  co ro n ary  
c o n s tr ic to r  tone suggests  th a t  th e  co ronaries beh av ed  as rig id  tu b es.

In  our op in ion  th is  “ r ig id ity ”  o f th e  coronaries is a process analogous to  
w h a t happens d u rin g  a coronary  a t ta c k . In  b o th  in stances i t  is an in ad eq u a te  
a d ju s tm e n t to  ca rd ia c  m etabo lism  o f co ro n ary  flow  w hich  is in  th e  focus of 
th e  ev en ts , w ith o u t re a l decrease in  flow . (For th e  h u m a n  disease th is  has 
b een  show n by  P e l l e g r in i .) On th e  basis  o f ou r ex p e rim en ta l evidence th e  
d ev e lo p m en t of a n g in a  pectoris is be lieved  to  tak e  p lace in  th e  follow ing 
m a n n e r . In  some w a y  th e  coronaries h av e  becom e in sen sitiv e  to  th e  to n ic  
im p u lse s  of the  v aso co n stric to rs , a n d , s im ila rly  to  w h a t h ap p en s  w hen th e
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c o n s tr ic to r  pa thw ays a re  in te r ru p te d , a “ r ig id ity ”  o f  th e  coronaries occurs. 
Such  a periphera l u n co u p lin g  o f th e  co ro n ary  c o n s tr ic to r  to n e  m ay  be also 
th e  re s u lt  o f an  o v e rs tra in , an  ex h au stio n  o f th e  co n s tr ic to r  system . I t  has 
b een  fo u n d  nam ely  th a t  re p e a te d ly  p ro tra c te d  increases o f th e  co ro n ary  con
s tr ic to r  to n e  resu lt in  a n  in se n s itiv ity  to  th e  co n str ic to r  im pulses an d  in  
r ig id ity .

I n  ou r experim en ts th e  co ro n ary  “ r ig id ity ”  ap p ea red  n o t im m ed ia te ly  
a f te r  th e  cessation  o f th e  co n str ic to r  to n e , b u t  on ly  a f te r  th e  g rad u a l decrease 
o f  th e  hyperaem ic  resp o n se . C orrespondingly , th e  cessa tion  of th e  co n stric to r 
to n e  is  n o t  th e  d irec t cause  of r ig id ity , b u t  i t  is m ere ly  th e  in it ia to r  o f a m ech
an ism , w hich  u ltim a te ly  lead s to  co ro n ary  r ig id ity . The fa c t th a t  th e  ph en o m e
n o n  c a n  be induced  also b y  th e  in tra c o ro n a ry  in jec tio n  o f physiological saline 
in d ic a te s  th a t  a fte r th e  sy m p a th e tic  co ronary  co n str ic to r  to n e  ceased th e  
changes in  th e  NaCl a n d  w a te r  c o n te n t o f th e  b lood  vessels lead  u ltim a te ly  
to  “ r ig id ity ” . H ypox ia  a n d  m in u te  th ro m b i in  th e  h e a r t  p ro d u ced  a sim ilar 
effec t.

S tu d y in g  th e  c o rre la tio n  betw een  arteriosclerosis an d  th is  exp erim en ta l 
a n g in a  pectoris, i t  has b een  found  th a t  in  th e  iso la ted  h e a r t  o f ra ts  m a in ta in ed  
on a th ero sc le ro tic  d ie t  th e  r ig id ity  d id  n o t develop m ore often  an d  easier 
th a n  in  th e  no rm al co n tro ls , p ro v id ed  th e  m orphological change was n o t 
severe . Increasing  th e  s e v e rity  of th e  change, i t  w as easier to  induce “ rig id ity ” . 
I n  g rav e  atherosclerosis th e  coronaries w ere a p rio ri r ig id ,in sen sitiv e  to th e  m e ta 
bo lic  stim u lu s of an  in te r ru p tio n  o f  flow , th o u g h  b y  no  m eans in  every  case. 
A ll th e se  lend su p p o rt to  th e  o ld  clin ical o b se rv a tio n  th a t  ang ina  pecto ris  
m a y  develop  also in  th e  h e a r t  free from  arteriosc lerosis, an d  th a t  severe a r te r io 
sclerosis is no t alw ays asso c ia ted  w ith  ang in a  pec to ris . T h u s, a rteriosclerosis 
can  p ro m o te  the d ev e lo p m en t o f an g in a  p ec to ris , o f  co ro n a ry  “ r ig id ity ” , b u t  
c a n n o t be iden tified  w ith  i t .

S. JUHÁSZ-NAGY and M. SZENTIVÁNYI
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, DEBRECEN

The reflexes o f the heart

T he m echanorecep to rs loca ted  in  th e  areas o f co ronary  c ircu la tion , 
a t r ia  a n d  great vessels are  th e  s ta r t in g  po in ts  o f re flex  m echanism s p lay in g  
a  decisive role in  th e  re g u la tio n  of p e rip h e ra l c ircu la tio n . O n th e  basis o f o u r 
s tu d ie s  ca rried  o u t fo r severa l y ears , tw o  groups o f  ca rd iac  an d  c ircu la to ry  
re flex es  m ay  be d is tin g u ish ed , v iz. 1. th e  bu ffe r re flexes, th e  re p ré se n ta n t o f  
w h ich  is th e  caro tid  sinus re flex , an d  2. th e  stab ilize r reflexes, rep resen ted  
b y  th e  co ronary  sinus s tab ilize r re flex  (SCSR), f ir s t  described  b y  th e  p re sen t
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au th o rs . The bu ffer re flex  is ch a rac te rized  b y  th e  sho rt d u ra tio n  o f th e  d ep res
sor effect, as well as b y  th e  g rad u a l increase in  th e  re flex  response to  th e  
increase in  stim u lus in te n s ity , while th e  stab ilize r re flex  is cha rac terized  b y  
th e  long d u ra tio n  o f th e  h y p o ten siv e  response, th e  “ all o r n o th in g ”  n a tu re  
o f  th e  effect, th e  trigger-like  ac tion  a n d  th e  ex trem e se n s itiv ity  to  genera l 
an aesth e tics . Beside th e  SCSR a fu r th e r  re flex  b u t  o f a b u ffe r n a tu re  (co ronary  
depressor reflex ) can  be elic ited  fro m  th e  area o f co ro n ary  c irexdation. The 
la t te r  reflex , whose recep to rs  are p re su m a b ly  in  th e  w all o f th e  co ro n ary  
a rte rie s , can  be sep a ra ted  from  th e  SCSR n o t on ly  h aem o d y n am ically  
an d  on th e  basis o f th e  se n s itiv ity  to  an aesth e tics , b u t  also on g rou n d s 
o f th e  cen tra l nervous lo ca liza tio n . As th a t  o f th e  buffer reflexes 
in  general, th e  cen tre  o f th e  co ro n a ry  depressor reflexes is in  th e  area  
o f  th e  vaso m o to r cen tre  in  th e  b ra in  s te m , th u s  th e  re flex  pers is ts  a f te r  a  t r a n s 
versal cu t across th e  pons. In  c o n tra s t  to  th is , in  th e  case o f th e  SCSR th e  
in tac tn ess  of th e  m esencephalic s tru c tu re s  is a necessary  cond ition .

A ccording to  our in v es tig a tio n s , th e  recep to rs of th e  co ro n ary  chem oreflex  
(B ezold— Ja risc h  reflex ), th a t  have  n o t  been  localized p recisely  before, are  
id en tica l w ith  th e  recep to rs  o f th e  SC SR . I t  has been  show n th a t  th e  B ezold—  
Ja r isc h  re flex  continues to  behave in  th e  sam e m an n er as th e  SCSR even  
a fte r  th e  b ra in  stem  has been  cu t a t  a n  ap p ro p ria te  level.

E vidence has been  o b ta in ed  to  show  th a t  a t  th e  ju n c tio n  of th e  le f t 
a tr iu m  and  p u lm o n ary  veins, as w ell as in  th e  w all o f th e  la t te r ,  th e re  are  
recep to rs  of c ircu la to ry  reflexes o f  s tab ilize r n a tu re , essen tia lly  id en tica l 
w ith  th e  SCSR. In  response to  th e  stim xdation  of these  recep to rs  blood p ressu re  
is s tab ilized  a t  a low  level an d  th e  o x ygen  sa tu ra tio n  o f a r te r ia l b lood is co n 
sid e rab ly  d im in ished . F o r  th e  la t te r  phenom enon , observab le  also a t  th e  
e lic ita tio n  of th e  SCSR, p resu m ab ly  a n  opening  of p u lm o n a ry  a rte riovenous 
sh u n t is responsib le . A sim ilar decrease  in  a rte ria l oxygen  sa tu ra tio n  n ev er 
tak es  place in response to  th e  b u ffe r re flexes, an d  these  reflexes, un like th e  
SCSR, are in ac tiv e  also on th e  a rte rio v en o u s  shu n ts  of th e  ex trem itie s . F ro m  
these  and  o th e r facts it  is concluded th a t  the  fall in  blood p ressu re  is based  on 
th e  p a rtic ip a tio n  of d iffe ren t v a scu la r areas in  th e  cases o f th e  stab ilize r an d  
th e  bxiffer reflexes.

L. TAKÁCS, К. KÁLLAY and Y. VAJDA
2lld DEPARTMENT OF MEDICINE, MEDICAL UNIVERSITY, BUDAPEST

Effect of endogenous vasoactive substances on the 
coronary fraction of cardiac output

E m ploy ing  Sa p ir s t e in ’s 86R b  in d ic a to r  f ra c tio n a tio n  m eth o d , th e  
effect o f  ce rta in  endogenous v aso ac tiv e  substances on th e  co ro n ary  frac tio n
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o f c a rd ia c  o u tp u t has b e e n  stud ied  in  th e  r a t .  F rom  th e  values for card iac  
o u tp u t  an d  blood p re ssu re , co ronary  flow  and  resis tan ce  were ca lcu la ted .

A ngio tensin  I I  (0.1 a n d  0.55 /ig /kg /m in  in trav en o u sly ) sligh tly  increased 
th e  co ro n ary  fraction , b u t  h a d  no effect on b lood  flow  an d  resis tan ce . S ero ton in  
c rea tin in e  su lpha te  (0.4 to  10.0 m g/kg, in tra p e rito n e a lly )  w as effective in  th e  
h ig h est dose only; i t  in c rea sed  blood flow  an d  co ro n ary  flow , b u t decreased 
th e  re s is tan ce . N o rep inephrine  was app lied  in  doses of 20, 100 and  500 /tg /kg, 
in tra p e rito n e a lly ; th e  tw o  sm aller doses s lig h tly  in c rea sed  th e  frac tio n , th e  
h ig h es t s ign ifican tly  in c rea sed  coronary  b lood  flow  an d  d im in ished  th e  re s is t
ance. E p inephrine  (100 a n d  500 /Mg/kg, in tra p e rito n e a lly )  d ila te d  th e  coronaries 
an d  in c reased  co ronary  flow . In  response to  th e  h ig h er dose th e  frac tio n  
in creased .

In  earlie r ex p e rim en ts  i t  has been show n th a t  a f te r  b leed in g , as w ell as 
in  to u rn iq u e t shock th e  c o ro n a ry  frac tio n  o f card iac  o u tp u t  w as sig n ifican tly  
h ig h er th a n  in  the  co n tro ls . N one of th e  ag en ts  te s te d  cou ld  b y  itse lf  p ro d u ce  
th a t  effect.

J. GELLÉN, E. KERTÉSZ and J. PÓRSZÁSZ
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, SZEGED

Studies of the revival of the autom atism  of frog hearts 
arrested by the Stannius II ligature

I t  has been o b serv ed  th a t  a fte r th e  second S tan n iu s  lig a tu re  has been 
p laced  v en tricu la r a u to m a tism  is rev iv ed  in  b u t  a b o u t 40 p e r cen t o f th e  cases.

C om parison of th e  c a tio n  com position  of th e  v en tric le s  s ta r tin g  to  b ea t 
sp o n tan eo u sly  after th e  second  S tan n iu s  lig a tu re  (p o tass iu m , 104.6 ^  7.9 
m eq/1; sod ium , 71.0 ^  25 .8  meq/1) w ith  th a t  of h ea rts  fa iling  to  resum e th e ir  
fu n c tio n  (potassium , 103.3 ^  8.9 meq/1; sod ium , 64.4 ^  15.1 meq/1) an d  w ith  
th e  n o rm a l values (p o ta ss iu m , 105.1 ^  7.7 meq/1; sodium , 56.7 ^  17.8 meq/1) 
rev ea led  no sign ifican t d ifference in th e  th ree  ex p e rim en ta l groups.

M easurem ent b y  m icroelec trodes of th e  tran sm e m b ra n e  and  ac tio n  
p o te n tia ls  has show n t h a t  a t  the  base of th e  v en tric le  th e  tran sm em b ran e  
p o te n tia l  values are g ro u p ed  a round  tw o m axim um s, 45 to  55 mV (27.6 per 
cen t o f the  m easu rem en ts), and  65 to  75 mV (44.8 p er cen t). As opposed  to  
th is , a t  th e  apex th e  v a lu es  are betw een  65 to  80 mV in 90 p er cen t of th e  
cases.

T he ac tion  p o te n tia ls  from  fibres o f low  tran sm em b ran e  p o te n tia l show ed 
slow  d iasto lic  d e p o la riz a tio n , w hich, accord ing  to  d a ta  in  th e  l i te ra tu re , is 
c h a ra c te ris tic  of a tr ia l  f ib re s .

T h u s th e  e x p la n a tio n  o f  th e  rev iv a l o f  a u to m a tism  is to  be soug h t in  
th e  p resence  of a tr ia l ty p e  fib res am ong th e  v e n tr ic u la r  m uscle fib res.



L. ERDÉLYI
INSTITUTE OF GENERAL ZOOLOGY and BIOLOGY, SZEGED

Enzym e activity in  cardiac ganglia

The localiza tion  in  th e  cardiac g an g lia  of ch o linesterases, alkaline an d  
acid  pho sp h a tases  has b een  stud ied . T h e  cho linesterases w ere iden tified  b y  
th e  Ge r e bt z o ff  and  Co u pl a n d  an d  H olm es m o d ifica tio n s, the  a lka line  
and  acid pho sp h a tases  b y  th e  Gomori- T a k a m a t su  an d  th e  Gomori m eth o d , 
re sp ec tiv e ly . B o th  k inds o f cho linesterase w ere b o und  to  be rep resen ted  in  
th e  card iac  ganglia . O n th e  basis o f th e ir  cholinesterase  a c tiv ity , tw o ty p e s  
o f  cells have  been d is tin g u ish ed . W ith  th e  cho linesterase  ac tiv e  ty p e  I  cells 
on ly  th e  b o d y  of th e  cell, w ith  ty p e  I I  th e  b o d y  as w ell as a process show  
s tro n g  cho linesterase p o sitiv e  reac tio n . T he s tro n g  cho linesterase  a c t iv i ty  
o f th e  sy n ap tic  areas is re a d ily  d em o n strab le  in  th e  ca t, p a r tic u la r ly  follow ing 
vagal s tim u la tio n , or 1 to  8 hours a fte r b ila te ra l  v ag o to m y . T he synap tic  zones 
d isp lay ing  s tro n g  a c tiv i ty  are som ew hat bigger th a n  th e  m orphologically  
dem o n strab le  synapses, a n d  th e  in ten siv e  a c tiv ity  ex ten d s also  to  p regang lion 
ic f ib re ’s pre term inaJ seg m en t w hich is in  c o n ta c t w ith  th e  b o d y  o f th e  cell. 
T he cho linesterase ac tiv e  cell types I  a n d  I I  are show n also b y  th e  a lkaline  
p h o sp h a tase  reac tio n . I t  is , how ever, u n d ec id ed  w h e th e r th e  tw o cell ty p e s  
are  th e  sam e. As co m p ared  w ith  o th e r ce llu la r surfaces, th e  sy n ap tic  spaces 
show  no a lkaline p h o sp h a ta se  ac tiv ity . T h e  acid  p h o sp h a ta se  reac tio n  is s tro n g  
in  th e  nerve fib res, an d  th e  cho linesterase  ac tive  ty p e  I  cells also d isp la y  
ac id  p h o sp h a tase  a c tiv ity .

9

SZ. VIRÁGH
INSTITUTE OF MORBID ANATOMY, MEDICAL UNIVERSITY, SZEGED

Electron m icroscopy of the im pulse conducting system  
and nervous elem ents o f the heart

In  th e  r a t  and  th e  gu in ea  pig no fu n d a m e n ta l d ifference  has been fo u n d  
to  ex is t b e tw een  th e  co n d u c to r fib res a n d  th e  com m on m uscle  fib res o f th e  
h e a r t . The u ltram icro sco p ic  com ponents a re  th e  sam e in  th e  tw o ty p es  of 
f ib re . T here a re , how ever, defin ite  d ifferences in  th e  q u a n t i ty  an d  loca tio n  o f  
m yofib rils, in  th e  o rg an iza tio n  of th e  en d op lasm ic  re tic u lu m , in  th e  d is t r i 
b u tio n  o f m ito ch o n d ria , a n d  in  the  co n n ex io n  betw een  f ib re s , etc. A t c e r ta in  
p o in ts  o f th e  system , th e  s tru c tu re  o f th e  co n d u c to r f ib re s  show s sig n ifican t 
d ifferences. T he m ost ty p ic a l conducto r e lem en ts  are to  be  fo u n d  in  th e  sinus 
node. T here  are  also c e r ta in  species d ifferences betw een  th e  r a t  an d  th e  gu inea  
pig. A p a ra lle lism  m ay  be  estab lished  in  m a n y  resp ec ts  b e tw een  th e  u ltra -  
m icroscopic an d  th e  physio logical d a ta .
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In  certa in  areas o f  th e  h e a r t, an d  especially  o f th e  co n d u c tin g  sy s te m , 
th e  am o u n t of nerv e  fib res  shows considerab le  v a ria tio n s ; th e r larg est n u m b e r  
occu rs in  th e  A schoff—T aw ara  node. T here  is a ce rta in  d ifference b e tw e e n  
th e  in d iv id u a l an d  th e  co llective in n e rv a tio n  o f th e  nerve  f ib re s . No su b n e u ra l 
ju n c tio n s  have been  fo u n d  in  th e  h e a r t , b u t  specific e lem en ts  h av e  been  d e te c t
ed . So, for exam ple, n e a r  th e  sinus node cells sim ilar to  ch em o recep to r cells, 
a n d  ad jacen t to  th e  A schoff—T aw ara  node swollen ax o n s sim ilar to  th e  
H e rr in g  bodies coidd be observed . In  th e  la t te r  granules co rresp o n d in g  m o rp h o 
lo g ica lly  to  ad renaline  h av e  been d e m o n s tra te d .

F. SOLTI, M. ISKUM, G. MÁRK and R. HERMANN
Is* DEPARTMENT OP MEDICINE, MEDICAL UNIVERSITY, BUDAPEST

The effect o f hypoxia on coronary blood flow

In  dogs w ith  crossed  c ircu la tion  an d  iso la ted  p e rfu sio n  o f th e  h ead , th e  
e ffec t on coronary  c ircu la tio n  of iso la ted  cerebral and  iso la te d  t ru n k  h y p o x ia  
h a s  been s tud ied . In  response  to  iso la ted  cerebral h y p o x ia , co ronary  f lo w  
dec reased  and  co ro n a ry  resistance  s ig n ifican tly  increased . A fte r th e  re lie f o f  
h y p o x ia  co ronary  d ila ta tio n  w ith  a s ig n ifican t d im in u tio n  o f  co ronary  re s is t 
an ce  occurred. U n d er iso la ted  tru n k  h y p o x ia  co ro n ary  flo w  was co n sid e r
a b ly  increased an d  co ro n a ry  resistance  decreased . C ard iac o u tp u t in c rea sed  
s lig h tly  in  iso la ted  ce reb ra l hyp o x ia , a n d  sig n ifican tly  in  iso la ted  t r u n k  
h y p o x ia . B lood p ressu re  increased  s ig n ifican tly  in  b o th  cases.

T. GÁTI, L. SELMECI and J. HIDEG
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST 

and HUNGARIAN ARMY MEDICAL CORPS

The influence o f duodenal osm oregulation on cardiac 
activity and blood pressure

The in trad u o d en a l in jec tio n  of h y p er- and  h y p o to n ic  so lu tions low ers 
th e  m ean  a rte ria l b lood  pressure. The p resso r re flex  evoked  b y  c lam ping  th e  
tw o  com m on ca ro tid s , as well as th e  h y p erten s iv e  re sp o n se  to  s tim u la tio n  
o f  th e  splanchnic n e rv e  are  also s ig n ifican tly  d im in ished . M eanw hile, th e  h e a r t  
r a te  increases, an d  in  th e  EC G  depressed  R  w aves, an d  in  leads 2 an d  3 e le 
v a te d  P  waves a p p ea r. T he phenom enon  persists for m ore  th a n  1 hou r.

The phenom enon  is th o u g h t to  be caused b y  in h ib ito ry  im pulses f ro m  
th e  osm oreceptors o f th e  duodenal m ucosa  reaching  th e  v aso m o to r c e n tre  
v ia  th e  vagus, low ering  its  tone . This v iew  is su p p o rted  b y  th e  o b se rv a tio n



11

t h a t  b ila te ra l cervical vag o to m y  abo lishes th e  above p h en o m en o n . The h u m o ra l 
n a tu re  o f the  effect cou ld  be ru led  o u t  in  dogs w ith  crossed c ircu la tio n . T he 
in v estig a tio n s su p p ly  an  e x p lan a tio n  of th e  d ev e lo p m en t of th e  d u m p in g  
sy n d ro m e.

J. PAPP and L. SZEKERES
INSTITUTE OF PHARMACOLOGY, MEDICAL UNIVERSITY, PÉCS

Regulation of the fibrillatory tendency  
of the heart in hypoxia

The co rre la tion  betw een  a rte ria l h y p o x ia  an d  th e  te n d e n c y  to  a t r ia l  an d  
v e n tr ic u la r  fib rilla tio n  has been s tu d ie d  follow ing to ta l  or p a r tia l  e lim in a tio n  
o f th e  nervous co n tro l o f cardiac a c t iv i ty . The te n d e n c y  to  fib rilla tio n  was 
e stab lish ed  b y  e s tim a tin g  the  so-called f ib r illa to ry  th re sh o ld , i.e. th e  w eakest 
e lec trical stim ulus s ti l l  capable of ev o k in g  fib rilla tio n .

In  situ  th e  h e a r t  o f an aesth e tized  ca ts  show ed u n d e r  th e  effect o f a r te r ia l 
h y p o x ia  an  increased  ten d en cy  to  f ib r illa tio n  while in  th e  h e a rt- lu n g  p re p a ra 
tio n  th e  ten d en cy  to  f ib rilla tio n  d im in ished  para lle l w ith  th e  decrease o f th e  
0 2 sa tu ra tio n  of a r te r ia l  blood. In  iso la te d  ischaem ia  or h y p o x ia  o f th e  h ead  
th e  ten d en cy  to  f ib r illa tio n  increased , w hereas i t  decreased  in  iso la ted  h y p 
oxia  o f  th e  to rso .

A cute d e n e rv a tio n  of the  h e a r t , b ila te ra l cerv ica l v ag o to m y , or a tro p in e  
t re a tm e n t p rev en ted  th e  en hancem en t o f f ib r illa to ry  te n d e n c y  b y  h y p o x ia , 
w hereas sy m p a th e c to m y  or d ibenzy]am ine t re a tm e n t h a d  no  influence on it .

T hus, for th e  in c rease  of the  te n d e n c y  to  fib rilla tio n  in  hypo x ia  a h y p 
oxia o f th e  cen tra l n erv o u s system  is responsib le in  th e  f i r s t  p lace, th ro u g h  
s tim u li reach ing  th e  h e a r t  decisively b y  vagal m ed ia tio n .

The above a p p ly  to  in itia l h y p o x ia . In  ch ron ic  h y p o x ia  th e  te n d e n c y  
to  fib rilla tio n  is d ecreased , p resu m ab ly  as a re su lt o f an  ex h au stio n  o f nervous 
cen tres.

G. LESZKOVSZKY and L. TARDOS
PHARMACOLOGICAL LABORATORY, CHINOIN PHARMACEUTICAL WORKS, BUDAPEST

Correlation between myocardial hypoxia 
and the catecholam ine level

In  r a ts  un d er e th e r  anaesthesia  th e  in trav en o u s  in jec tio n  o f  vasopressin  
causes co ronary  co n str ic tio n  and th e  re su ltin g  m y o card ia l h y p o x ia  a lte rs  th e  
ECG  trac in g s in  th a t  th e  ST segm ent a n d  th e  T  w ave are  e lev a ted . C om paring
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th e  elevation  of th e  T w ave w ith  th e  co n tro l ECG  tra c in g s , dose-response 
cu rv es  have been  p lo tte d . Vasopressin E D 50 =  1.1 (0.83 —• 1.45) U /kg.

R eserpine (a to ta l  of 7.5 m g/kg  in  tw o days) or g u an e th id in e  (30 m g /k g  
s ix  hours before th e  ex p erim en t) s ig n ifican tly  reduced  th e  se n s itiv ity  to  v aso 
p re ss in : E D S0 =  7.0 (5.46 —  8.88) an d  5.8 (3.72 —  8.98) U /kg , re sp ec tiv e ly . 
In  re se rp in e -p re trea ted  an im als S tro p h an tin  (250 to  500 /tg /kg  30 m in u tes  
b efo re  th e  in jec tion  of vasopressin ) d id  n o t res to re  th e  d im in ished  se n s itiv ity  
to  vasopressin .

P re tre a tm e n t w ith  50 m g/kg  o f phenelz ine , a m onoam inox idase  in h ib ito r , 
s ig n if ican tly  increased  th e  s e n s itiv ity  to  vasopressin : E D 50 =  0.50 (0.33 —  
—  0.75) U /kg an d  suspended  th e  effects o f reserp ine  an d  g u an e th id in e .

E p inephrine  an d  n o rep in ep h rin e  ad m in is te red  in tra v e n o u s ly  (0.5 to  
10.0 (Wg/kg) h ad  no influence on th e  ECG trac in g s of th e  n o rm a l an d  th e  re se r
p in e -p re tre a te d  an im als. W hen, how ever, th e  an im als t r e a te d  w ith  re se rp in e  
w ere  ad m in iste red  100 /zg/kg o f  n o rep in ep h rin e  su b cu tan eo u sly  an d  5 m inu tes 
la te r  th e  usual dose o f vasopressin  se n s itiv ity  was res to red  to  n o rm al.

The resu lts  suggest a close co rre la tio n  betw een  the  e lic ita b ilitv  of h y p o x ia  
a n d  th e  ca techo lam ine  c o n te n t in  h e a r t  m uscle.

M. FEKETE and J. BORSY
INSTITUTE FOR PHARMACOINDUSTRIAL RESEARCH, BUDAPEST

Effect o f imipramine
(N-[3-dim ethyhm iino-propyl] -iminodibenzyl-HCl) 
on impulse form ation in the rat heart in vivo

In  th e  n ervous effect of im ip ram in e  b o th  seda tive  an d  a n tid e p re ssa n t com 
p o n e n ts  can be d e m o n s tra te d . T he effect o f th e  d ru g  on th e  e lec tro card io g ram  
o f  r a ts  an aes th e tized  w ith  u re th a n e  has been  s tu d ied  u n d e r v a rio u s s ta te s . 
A rrh y th m ia  or fib rilla tio n  wore elic ited  w ith  acon itine  (50 ng/kg, in t r a 
venously ) and  calcium  chloride (120 m g/kg , in trav en o u sly ). B ra d y c a rd ia  w as 
in d u ced  b y  p re tre a tm e n t w ith  reserp in e  ( 2 x 5  m g/kg , su b cu tan eo u sly ), b re ty - 
liu m  to sy la te  (2 X 40 m g/kg, su b cu tan eo u sly ) an d  g u an e th id in e  (2 X 20m g/kg , 
su b cu tan eo u sly ). W e have d e te rm in ed , th a t

1. Im ip ram in e  in  in trav en o u s  doses of 4 to  6 m g/kg in h ib ite d  th e  d is tu r 
b an ce  of rh y th m  caused b y  acon itin e  and  calcium  chloride.

2. The b ra d y c a rd ia  e lic ited  b y  p re tre a tm e n t w ith  reserp in e  could  be 
an tag o n ized  in  65 p er cen t o f th e  cases b y  th e  in trav en o u s  in jec tio n  of 4 m g /kg  
o f  im ip ram ine . T he drug , how ever, h ad  no in fluence  on th e  b ra d y c a rd ia  caused  
b y  b re ty liu m  to sy la te  and  in creased  th e  neg a tiv e  ch ro n o tro p ic  effect o f g u an e
th id in e .

The d a ta  in d ica te  th a t  th e  opposing  effects of im ip ram in e  on th e  nervous 
sy s te m  can be d e m o n s tra te d  also in  th e  opposing e x c ita to ry  s ta te s  of th e  h e a r t .
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J. sós
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST

On the problems o f regulation in experimental 
infarctoid cardiomyopathy

In  th e  case o f in fa rc to id  c a rd io m y o p a th y , com plex  problem s of re g u la tio n  
and  co rre la tio n  occur side b y  side. In  the  course o f  in v estig a tio n s in to  th e  
effects o f th e  card io p a th o g en ic  d ie t S .6 5 . i t  has been  fo u n d  th a t  changes are 
d em o n strab le  in  th e  cen tra l n erv o u s system  a t th e  tim e  th e  card iac changes 
develop . In  th e  ce reb ra l blood vessels sclerosis, in th e  cereb ral co rtex , su b c o rti
cal areas an d  th e  sp in a l cord m icrohaem orrhages, m icroem ollitions, n e rv e  
cell deg en era tio n s are  d e tec tab le . C holinesterase a c tiv ity  decreases, an d , 
co rrespond ing ly , an  increase of acety lcho line can be d em o n stra ted . T he p a p e r  
of G e l e n c sé r  an d  D e si will dea l w ith  nervous sy s tem  in v o lvem en t, th o se  o f 
Csa l a y  an d  S e lm ec i w ith  th e  ho rm onal in fluences an d  changes co n n ec ted  
w ith  c a rd io p a th y . New  d a ta  w ill be p resen ted  b y  R ig ó  as to  th e  role o f p o ta s 
sium  an d  m agnesium .

The sign ificance  of lip ids has been stu d ied  b y  th e  a d m in is tra tio n  o f 
increased  a m o u n ts  o f f a t ty  acids. T re a tm e n t w ith  o leic, linoleic, lau ric , p a l
m itic , a rach ic  an d  sebacic acids has show n th a t  th e  p ro te c tio n  ag a in s t th e  
com ponen ts o f th e  card iovasopathogen ic  effect does n o t depend  sim p ly  on 
th e  s a tu ra te d  or u n sa tu ra te d  n a tu re  o f th e  f a t ty  ac ids.

T he sign ificance in  the  changes in  enzym atic  a n d  m etabolic  a c tiv itie s  
will be d iscussed  b y  H arm o s. V itam in  E , too , p lays a  sim ilar role. T ocophero l 
afforded  p ro te c tio n  in  some m easu re  against th e  d ev e lo p m en t of in fa rc to id  
changes, an d  p re v e n te d  th e  decrease in  th e  n itro g en  c o n te n t o f th e  a o rta  an d  
th e  increase in  th e  se rum  cholestero l-ester level. T h u s , innum erab le  e x tra -  an d  
in tra c a rd iac  processes are invo lved  in  in farc to id  c a rd io p a th y .

L. CSALAY, R. FRENKL, G. MAKARA, CS. HEGYVÁRI and T. KEMÉNY
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST

Correlation between adrenal activity  
and experimental cardiopathy

In  p rev io u s s tud ies i t  has been  show n th a t  in  r a ts  fed  on a c a rd io p a th o 
genic d ie t th e  co rtico ste ro n e  c o n te n t o f ad renal v en o u s b lood and  h o rm o n e  
syn thesis  b y  th e  ad rena ls w ere increased  during  th e  perio d  p receding  m y o 
card ia l lesion . In  th e  lig h t o f th is  evidence an d  o f  d a ta  in  th e  l i te ra tu re  co n 
cern ing  th e  co rre la tio n  betw een  ex p erim en ta l c a rd io p a th y  and  ad rena l a c t iv 
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i ty ,  th e  role of th e  a d ren a ls  in  th e  genesis o f  th e  card iac lesion p roduced  b y  
th e  card io p a th o g en ic  d ie t  has been  in v e s tig a te d .

R a ts  sub jec ted  to  ad ren a lec to m y  a n d  t re a te d  w ith  p red n iso n e  developed 
in  re sp o n se  to  th e  ca rd io p a th o g en ic  d ie t g rav e  liver lesion p rio r  to  th e  ap p ea r
an ce  o f  m yocard ial lesions. Chronic A C T H  tre a tm e n t caused  a g g rav a tio n  of 
th e  c a rd io p a th y  a n d  b ro u g h t a b o u t h e p a tic  lesions.

I t  has been show n th a t  in  th e  genesis o f th e  h e a r t m uscle lesion w hich 
d ev e lo p s  during ch ro n ic  A C TH  tre a tm e n t eq u a lly  im p o r ta n t ro les are p layed  
b y  th e  sa lt com position  o f  th e  d ie t (rich  in  N a +, CD , PC>4 ~, d e fic ien t in  K + 
a n d  M g2+), as well as b y  th e  increased  in ta k e  o f p ro te in  f a t  a n d  v ita m in  D 2. 
S im ila r  observations h a v e  been  m ade concern ing  th e  d ev e lo p em n t o f th e  liver 
le s io n . The glycogen c o n te n t o f th e  liv e r d id  n o t change in  re spnose  to  the  
ca rd io p a th o g en ic  d ie t , b u t  i t  decreased  on  A C T H  tre a tm e n t. T h e  v itam in  E  
d e fic ie n c y  d em o n strab le  in  th e  an im als m a in ta in e d  on th e  card iopa thogen ic  
d ie t  m a y  have a ro le in  th e  dev e lo p m en t o f th e  liver lesion.

L. SELMECI, T. GÁTI and J. SÓS
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST

The role o f sex in the development 
o f experimental cardiomyopathy

I t  has been s tu d ie d  w h e th e r th e  sex  difference had  a ro le in  th e  develop
m e n t o f  d ie ta ry  c a rd io m y o p a th y . R a ts  from  th e  stock  of th e  I n s t i tu te ,  w eigh
in g  120 to  140 g, w ere  used . T here w ere th re e  groups of 11 an im a ls  each, (i) 
m a le s , (ii) fem ales a n d  (iii) c a s tra te d  fem ales. T he d u ra tio n  o f  th e  exp erim en t 
w as 8 weeks.

D uring  th e  e x p e rim e n ta l period  th e  m ales an d  c a s tra te d  fem ales lost 
w e ig h t. Blood p ressu re  increased  in  all th re e  groups. T he d ifference in  th e  
b lo o d  pressure in crease  w as n o t s ig n if ican t b e tw een  th e  single groups.

T here were decisive differences in  su rv iv a l ra te . B y th e  en d  o f  th e  8 th  week 
o n ly  2 o f the  m ales, 1 c a s tra te d  fem ale an d  10 fem ales w ere a live . I n  th e  h e a r t 
o f  th e  dead  anim als in fa rc to id  changes a n d  in fa rc tio n  w ere fo u n d . T hus, th e  
d ev e lo p m en t of d ie ta ry  c a rd io m y o p a th y  is decisively  in flu en ced  b y  th e  sex 
d iffe rences and  h o rm o n a l a c tiv ity .
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J. RIGÓ, G. SIMON, CS. HEGYVÁRI and J. SÓS
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST

Effect o f m agnesium  on the changes 
of myocardial potassium  content

In  th e  in fa rc to id  changes induced  b y  m eans of a ca rd iopa thogen ic  d ie t 
th e  К  an d  Mg co n ten t o f th e  h e a r t m uscle decreased. I t  is know n from  th e  
lite ra tu re  t h a t  th e  a d m in is tra tio n  o f KC1 an d  MgCl2 is equally  capab le  o f 
p rev en tin g  th e  card iac  in fa rc to id  changes induced  b y  v a rious m eth o d s. T he 
question  is, in  w h a t w ay does Mg re g u la te  th e  К  co n te n t of h e a r t m uscle?

In  one group o f exp erim en ta l an im als  in fa rc to id  card iac  changes w ere 
p roduced  b y  feed ing  a card iopathogen ic  d ie t. I t  has been  found  th a t  th e  К  
c o n te n t o f  h e a r t  m uscle decreased from  90 m eq/1000 g to  70 m eq/1000 g. 
In  an im als m a in ta in ed  on a card io p a th o g en ic  -f- Mg rich  d ie t th e  decrease of 
К  d id  n o t ta k e  place an d  th e  in fa rc to id  changes d id  n o t develop, e ith e r . 
To e luc ida te  th e  phenom enon , th e  К  c o n te n t of th e  perfusing  flu id  (B oyle—  
C onw ay’s so lu tion) u n d er th e  effect o f d iffe ren t Mg co n cen tra tio n s w as e x a m 
ined  in  th e  iso la ted  frog’s h e a r t, su sp en d ed  accord ing  to  S tra u b . On in c re a s 
ing  th e  co n cen tra tio n  of Mg fivefo ld , th e  К  co n ten t o f th e  perfusing  flu id  
was s ig n ifican tly  low er th a n  th e  co n tro l va lue . A ccording to  in v es tig a tio n s  
invo lv ing  th e  use o f 42KC1, th e  m y o card ia l a c tiv ity  of th e  anim als fed  th e  
h igh Mg d ie t w as 20 p er cen t h igher th a n  th a t  of th e  co n tro l group 3 h o u rs  
follow ing th e  in tra p e rito n e a l a d m in is tra tio n  o f th e  labelled  K .

The re su lts  in d ica te  th a t  in  a m ed iu m  rich  in  Mg th e  К  u p tak e  b y  th e  
h e a r t  m uscle is increased  an d  th e  К  o u tp u t  decreased.

G. HARMOS, J. PUOSOK, L. ROMICS, A.' CSÉMI and J. SÓS
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST

Histochemistry o f dietary cardiac lesions

To e x e rt a d ie ta ry  in fluence on ca rd iac  m etabo lism , an a therogen ic  d ie t 
(S-60) an d  a card iopathogen ic  d ie t (S-65) w ere fed . The succinic dehydrogenase , 
A T Pase, a lka line  p h o sp h a tase , and  PA S reac tio n s , th e  m ethy lene  b lue e x tin c 
tio n  (a t  p H  2.62), and  th e  SH  co n ten t o f  th e  h e a r t an d  th e  coronaries w ere 
s tu d ied .

U nder th e  exp erim en ta l cond itions em ployed  d ie ta ry  fac to rs p ro d u ced  
p ro found  m etabo lic  changes in  th e  h e a r t  and  the  coronaries. These w ere 
d e m o n s tra te d  h istochem ically  earlier an d  m ore sensitive ly  th a n  b y  th e  u su a l 
h isto log ical techn iques.
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F. GELENCSÉR, T. GÁTI, K. GYENGE and J. SÓS
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST 

and HUNGARIAN ARMY MEDICAL CORPS

Effect o f cardiopathogenic diet on the 
thiopental anaesthesia

The d u ra tio n  o f sleep induced  b y  th io p e n ta l has been s tu d ie d  in  ra ts  m a in 
ta in e d  on a ca rd io p a th o g en ic  d ie t, as w ell as in  ra ts  fed h a lf  portions o f  a 
n o rm a l d ie t causing  a s im ila r loss o f  b o d y  w eigh t. The an im als m a in ta in ed  
on th e  card io p a th o g en ic  d ie t developed h y p e rten s io n , w hile th e  sem i-s ta rv in g  
ones show ed a sligh t decrease of b lood  p ressu re . As co m p ared  to  th e  con tro l 
g roup , th e  d u ra tio n  o f sleep induced  b y  th io p e n ta l g radua lly  increased  in  b o th  
g roups d u rin g  th e  six  w eeks o f th e  ex p e rim en ta l period , b u t  th e  increase w as 
co n sid e rab ly  g rea te r  in  th e  ca rd io p a th o g en ic  d ie t group . In  th e  th ird  an d  
s ix th  w eeks o f th e  ex p e rim en t th e  d u ra tio n  o f e th e r an aesth esia  was p r a c 
tic a lly  unch an g ed . W ith  th e  d eve lopm en t o f  th e  d ie ta ry  lesion  th e  fall in  b o d y  
te m p e ra tu re  an d  blood  pressure becam e m ore an d  m ore m arked , th u s , n o t 
on ly  th e  d u ra tio n , b u t  also th e  d e p th  o f an aesth esia  increased . L e th a l c o n 
sequences occurred  in  th e  larg est n u m b ers  d u ring  th e  s ix th  w eek o f th e  
ca rd io p a th o  genic d ie t. The resu lts  lend  su p p o rt to  the  prev ious evidence th a t  
th io p e n ta l an aesth esia  is co n tra in d ica ted  b y  n u tr itio n a l d is tu rb an ces o f th e  
h e a r t  m uscle.

J. DÉSI, ILONA NIKOLITS and J. SÓS
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST

Central nervous lesions caused by 
cardiopathogenic diet

I t  has been  in v e s tig a te d  w heth er th e  card io p a th o g en ic  d ie t S-65 w ould  
d am age exclusively  th e  h e a r t m uscle or d is tu rb s  also th e  cen tra l n e rv o u s  
re g u la tio n .

In  25 ra ts  E E G  an d  cond itioned  re f le x  s tud ies have  been m ade. P r io r  
to  an d  d u rin g  feed ing  th e  card iopathogen ic  d ie t th e  spon taneous E E G  trac in g s , 
as w ell as th e  changes in  th e  E E G  response  to  e lectrical s tim u la tio n  w ere 
ex am in ed  d a ily  b y  b u ilt- in  electrodes.

F ro m  th e  6 th  d a y  onw ard  the  freq u en cy  o f spon taneous a c tiv ity  b eg an  
to  increase , th e  am p litu d e  decreased . L a te r , h y p ersynch ronous a c tiv ity  o f  
v e ry  fa s t  freq u en cy  an d  h igh  am p litu d e  ap p e a re d  from  tim e  to  tim e . G rad u a lly , 
th e  d u ra tio n  o f d esy n ch ro n iza tio n  in  response  to  stim u la tio n  increased an d  th e
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estab lish ed  cond itioned  re flex  responses w eakened. H isto log ical changes could 
he d em o n stra ted  in  the  b ra in  o f  th e  exp erim en ta l an im als.

C onsidering th a t  th e  fu n c tio n a l c e n tra l nervous changes occu rred  
d u rin g  the  f irs t w eek o f th e  ex p e rim en t, w hereas th e  m yocard ia l lesion d ev e l
oped  in  th e  f if th  week, in creased  cen tra l nervous e x c ita b ility  m ay  p ro b a b ly  
have  a role in  th e  d ev e lopm en t o f m yocard ial lesions.

M. NEMESSURI and E. STADLER
NATIONAL INSTITUTE OF SPORTS HYGIENE, BUDAPEST

Adaptation to m uscle activity of circulation control

The increase of h ea rt f req u en cy  in  response to  g rad ed  m uscu lar w ork  
a n d  th e  tim e req u ired  for re s t i tu t io n  depend  on the  a b ility  to  physical p e r
fo rm an ce . I t  has been show n th a t  w ith  th e  no rm aliza tio n  of the  pulse ra te  
a f te r  physica l perfo rm ance (th e  250 and 500 m kg s tep  te s t  o f  N e m e s s u r i) 
a p ro longation  o f  th e  R R  d is tan ces  beyond th e  re stin g  va lu e  occurs u su a lly  
w ith in  one m in u te . This c o u n te rre g u la to ry  phenom enon  is d em onstrab le  n o t 
o n ly  in  sp o rtsm en , h u t so m etim es also in  schoolch ildren , as ea rly  as 30 to  40 
seconds a fte r physica l a c tiv ity . In  tra in ed  spo rtsm en  th is  nega tive  phase of 
th e  h ea rt ra te , th a t  of tro p h o tro p ic  ex c ita tio n , m an ifests  itse lf  in  th e  second 
or th ird  m in u te  follow ing p erfo rm an ce  and  m ay  depress th e  h e a r t ra te  b y  as 
m uch  as 5 to  10 m in . below th e  re s tin g  value. The phenom enon  is d em o n strab le , 
b u t  does no t becom e d o m in a n t, if  the  sam e sp o rtsm en  a re  n o t in  good fo rm . 
I n  such cases th e  d u ra tio n  o f re s ti tu tio n , h a lf  to  one m in u te  long  in  good fo rm , 
is su b s ta n tia lly  prolonged a n d  also the  increase in  pu lse  ra te  sig n ifican tly  
exceeds the  values m easured  in  good form .

The resu lts  te n d  to  in d ic a te  th a t  the  dom inance o f  th e  negative  phase 
la s tin g  one or tw o  m inu tes o r longer in  th e  pulse ra te  response  to  p h ysica l 
e ffo rt m ay  be in te rp re te d  as a sign of a d a p ta tio n  fav o u rab le  from  th e  p o in t 
o f  view  of perfo rm ance.

SZ. DONHOFFER
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, PÉCS

The regulation of energy m etabolism

In  an  in tro d u c to ry  le c tu re  the  p roblem  has been  discussed w h e th e r 
en e rg y  m etabo lism  rep resen ts  sim ply  th e  sum  o f a n u m b e r of m ore or less 
in d ep en d en tly  reg u la ted  e n titie s , or w hether, in  a d d itio n , th e  existence o f an  
in te g ra tiv e  reg u la tio n  of en erg y  m etabo lism  has to  be p o s tu la te d . The lite ra tu re

2 Acta Physiologica Suppl. XXII.
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o n  th e  m etabolic r a te  o f  p o ik ilo therm ic  an im als, th e  analy sis  of th e  h y p e r
th e rm ic  increase in  th e  m etab o lic  ra te , on th e  hypox ic  decrease in  h e a t p ro 
d u c tio n , and  th e  changes in  th e  ra tio  o f  sh ivering  an d  non-sh ivering  h e a t 
p ro d u c tio n  in  response to  cold exposure , w ere in te rp re te d  to  in d ica te  the  
p resence  o f an in te g ra tiv e  m echanism  re g u la tin g  overall h e a t  p ro d u c tio n  in  
response  to  cold and  also  in  som e responses n o t concerned d ire c tly  w ith  th e rm o 
re g u la tio n .

F. OBÁL and MARGIT YICSAY
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVEESITY, SZEGED

The role o f  th e nervous system  in the adaptation 
of oxygen consum ption to hypoxia

In  a ir con ta in ing  8 to  10 per cen t 0 2 th e  oxygen co n su m p tio n  of th e  ra t  
d ro p s , an d  a t the sam e tim e  th e  0 2 c o n te n t o f  th e  air in  th e  ch am b er increases 
fo r a b o u t 2 to  3 m in u te s , or in  th e  closed cham ber th e  p ressu re  of th e  a ir 
in creases . Thus, th e  p a r t ia l  0 2 p ressures o f  th e  organism  a n d  th e  a ir becom e 
e q u ilib ra te d  and  in  t h a t  period  tru e  co n sum ption  c an n o t be m easured  by  
su ch  a m ethod . On re v e r tin g  to  a ir, an  opposite  change ta k e s  p lace, th e  hypoxic  
re a c tio n  does no t ch an g e , o r changes o n ly  sligh tly  in  re p e a te d  exp erim en ts . 
I f ,  how ever, the  ex p e rim en ts  are begun w ith  th e  p re sen ta tio n  of an  ind ifferen t 
(op tic ) stim ulus, 0 2 u p ta k e  drops in  th e  second or th ird  hypox ic  period al
re a d y , an d  the  o rgan ism  responds in  th e  th ird  or fo u rth  period  of hypox ia  
w ith  an  im m edia te  in c rease  o f 0 2 co n su m p tio n . In  th is  case th e  conditioned  
re f le x  elicited by  th e  in d iffe re n t stim ulus m an ifested  its e lf  w ith  an  increase of 
0 2 u p ta k e , b u t w ith o u t th e  ind iffe ren t s tim u lus the  o rgan ism  responds to  
h y p o x ia  in  the sam e w ay  as before th e  associations. H y p o x ia  w ith o u t associa
tio n  tem p o ra rily  ex tin g u ish es  th e  e s tab lish ed  co n d itioned  re flex . H ypoxia 
as a stim ulus a lte ring  0 2 u p ta k e , ac ts  s im ilarly  to  drugs h av in g  a periphera l 
s ite  o f  ac tion , the 0 2 u p ta k e  increases in  response to  m ild  h y p o x ia , rem ains 
u n c h an g ed  w hen h y p o x ia  is o f  m odera te  sev e rity  and decreases w hen  it  is grave. 
T h e  organism  a d a p ts  i ts e lf  rap id ly  to  rep ea ted  h y p o x ias  com bined w ith  
in d iffe re n t stim uli. The d ifferences in  reac tio n  o f th e  d iffe ren t an im al species 
a n d  o f th e  ind iv idua l an im als  are d e te rm in ed  by  th e  phylo- an d  ontogenetic- 
a l developm ent of th e  n e rv o u s system , as well as b y  th e  acq u ired  in d iv id u a l 
re a c tiv ity .
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ILONA VÁRNAI
INSTITUTE OP PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, PÉCS

Responses o f energy metabolism in the newborn

The new born  r a t  fails to  m a in ta in  body  te m p e ra tu re  in  an  e n v iro n m e n t 
o f  30° C, a lth o u g h  h e a t p ro d u c tio n  rises well above th a t  observed  a t  a n  a m b ie n t 
te m p e ra tu re  of 35° C. The fall in  b o d y  tem p e ra tu re  is n o t due to  an  in a b ili ty  
to  increase h e a t p ro d u c tio n  fu r th e r , since a fte r exposu re  to  h y p o x ia  (12%  0 2) 
oxygen  consum ption  was considerab ly  g rea te r. N ew born  ra b b its  fa ll in to  
tw o  groups. The f ir s t ,  com prising  th e  g rea t m a jo r ity  o f  the  an im a ls  were 
capab le  of m a in ta in in g  th e ir  b o d y  tem p era tu re  in  an  am b ien t te m p e ra tu re  
o f  20° C a lread y  on th e  f irs t d a y  o f life, w hereas th e  second g roup  fa iled  to  do 
so desp ite  an  increase in  h e a t p ro d u c tio n  of th e  sam e m ag n itu d e . A lth o u g h  
th e  la t te r  group consisted  of an im als o f sm aller b o d y  w e igh t, th is  w as n o t  th e  
d e te rm in in g  fac to r, since bo d y  te m p e ra tu re  co n tin u ed  to  fall in  response  to  
exposure  to  20° C even  a fte r th e  b o d y  w eight h ad  su rpassed  th e  b ir th  w eight 
in  th e  f irs t  group . G enetic d ifferences ap p ear to  he th e  m ost p lausib le  e x p la 
n a tio n . Like m ost m am m als, th e  new born  ra b b it  responds to  h y p o x ia  in  an  
en v iro n m en t o f 20° C b y  a fall in  b o d y  te m p e ra tu re  an d  a red u c tio n  in  h e a t 
p ro d u c tio n . This response o f b o d y  tem p e ra tu re  pers is ted  th ro u g h o u t th e  
in v es tig a ted  f irs t th ree  weeks o f life, w hereas th e  m etabo lic  ra te  fa iled  to  r e 
sp ond  to  hypox ia  a f te r  the 10th  d a y  o f life even a t  am b ien t te m p e ra tu re s  o f 
6° to  8° C.

T. HEIM
DEPARTMENT OF PAEDIATRICS, MEDICAL UNIVERSITY, PÉCS

The effect of caloric and protein restriction 
on the heat production 

and body temperature in the rat

In  ra ts  m a in ta in ed  on a d ie t covering 1/3 o f th e  caloric req u irem en t 
a n d  con ta in ing  3 p e r  cen t p ro te in , h e a t p ro d u c tio n  sig n ifican tly  decreased  
a t  ev e ry  am b ien t te m p e ra tu re  te s te d  (35°, 30° an d  20° C) w hen b o d y  w eigh t 
h a d  decreased b y  10 to  20 p er cen t. Colonic te m p e ra tu re  was u n ch an g ed  a t  th e  
in d iffe ren t and  a t  th e  w arm  te m p e ra tu re s , b u t a t  20° C th e  decrease o f b o d y  
te m p e ra tu re  exceeded by  fa r th a t  found  in  th e  n o rm al con tro ls. A ltho u g h  
a t  20° C th e  increase of h ea t p ro d u c tio n  was less an d  less w ith  sev e rity  of 
in a n itio n , i t  rem ained  d em onstrab le  u n til  d e a th  ensued . The g re a te r  decrease 
o f  b o d y  te m p e ra tu re  a t  an  a m b ie n t tem p era tu re  o f 20° C was n o t d u e  to  an

2*
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in a b il i ty  of the  an im al fu r th e r  to  increase h e a t p ro d u c tio n , because on exposure 
to  low er te m p e ra tu re s  h e a t p ro d u c tio n  reach ed  considerab ly  h ig h er levels. 
A t 6° to  10° C colonic te m p e ra tu re  w as n o t low er th a n  a t 20° C, in  som e cases 
i t  w as even  0.1° to  0.6° C h igher, a lth o u g h  th e  low ering of th e  a m b ie n t te m p e r
a tu re  from  30° to  20° C w as followed b y  a sig n ifican t fall (0.5 to  2.2° C). 
T he changes in  h e a t p ro d u c tio n  and  b o d y  te m p e ra tu re  d u ring  s ta rv a tio n  are 
d u e  to  a lte ra tio n s in  th e  con tro lling  m echan ism s an d  can n o t be ascribed to  
an  in a b ili ty  to  p ro d u ce  su ffic ien t h e a t to  m a in ta in  th e  bo d y  te m p e ra tu re .

GY. SZEGVÁRI
INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY, PÉCS

Localization o f thermoregulatory heat production

I n  ad u lt ra ts  u n d e r  ligh t u re th a n e  an aesth esia  co n tin u a l recordings 
w ere  m ade of th e  0 2 co n su m p tio n , colonic, m uscle an d  su b cu tan eo u s tem p era 
tu re s ,  electric  a c t iv i ty  o f  th e  lu m b ar and  th ig h  m uscles, on tra n s fe r  from  
in d iffe re n t to  cool te m p e ra tu re , a t  cool a m b ie n t te m p e ra tu re  (19° to  21° C), 
as w ell as in  the  sam e en v iro n m en t d u rin g  h y p o x ia  (12 per cen t 0 2) and  h y p e r
ca p n ia  (6 per cen t C 0 2). The resu lts  in d ica te  t h a t  a )  th e re  is no close co rrela
tio n  b e tw een  th e  changes in  electric m uscu la r a c tiv ity  and  th e  changes in 
h e a t  p ro d u c tio n ; b) th e  m u scu la tu re  is n o t th e  p r im a ry  site  of non-sh ivering  
h e a t  p ro d u c tio n ; an d , c)  a global con tro l o f h e a t p ro d u c tio n  shou ld  be tak en  
in to  accoun t.

L. BALOGH
STATE SANATORIUM, KÉKESTETŐ

Correlation between the gaseous iodine and 
“ com plex iodine” content o f air 

and the energy metabolism  of the rat

I t  has been show n [A cta physio l, h u n g . 14, 7 (1958)] th a t  close, 
b u t  com plex  c o rre la tio n  ex ists be tw een  th e  gaseous iodine c o n te n t of the  
v a p o u r  sa tu ra te d  a ir  a t  37° C and  th e  en erg y  m etabo lism  o f th e  r a t .  The 
co m p lex  n a tu re  o f  th e  co rre la tion  m akes it  im possib le  to  hold  th e  gaseous 
io d in e  co n ten t o f th e  a ir  exclusively  responsib le  fo r th e  changes in  th e  energy 
m e tab o lism  of th e  an im a l. In  th y ro id ec to m ized  ra ts  a single d ire c tly  p ropor
t io n a te  co rre la tion  h as  b een  found betw een  th e  gaseous iodine co n ten t of a ir 
a n d  th e  oxygen co n su m p tio n  b y  th e  an im al, from  w hich i t  has been con-



e lu d ed  th a t  the  in v e rse ly  p ro p o rtio n a te  co rre la tio n  found  in  th e  no rm al 
an im a l alongside th e  d irec tly  p ro p o rtio n a te  one is b ro u g h t a b o u t b y  th e  
in creased  th y ro id  a c t iv i ty . This h y p o th e s is  has been  con firm ed  b y  th e  132I 
u p ta k e  curve, w hich show ed th a t  th e  gaseous iodine c o n te n t o f a ir w as inverse ly  
p ro p o rtio n a te  to  th e  iso tope u p ta k e  b y  th e  th y ro id . E v en  in  possession of 
th ese  d a ta  we have b een  unable to  e x p la in  th e  co rre la tion  b e tw een th e  gaseous 
iod ine co n ten t o f c o n tin e n ta l air an d  th e  energy  m etab o lism  of th e  an im al.

C lim atochem ical in v estiga tions o f  o th e r n a tu re  h av e  su b s ta n tia te d  th e  
v iew  th a t  besides th e  gaseous iodine, th e  a ir  also co n ta in s  “ com plex”  iodine, 
n o t  dem onstrab le  b y  reac tio n s req u ir in g  th e  b ind ing  o f ions. I t  was rem ark ab le  
th a t  w ith  the  gaseous iodine c o n te n t, th e  com plex  iod ine co n ten t o b ta ined  
a f te r  inc inera tions w as 5 to  6 tim es h ig h e r  in  c o n tin en ta l a ir th a n  in  m arine 
a ir. In  th is  case th e  en e rg y  m etab o lism  o f th e  an im al d ro p p ed  by  a b o u t 30 
p er cen t. A ssum ing t h a t  th e  gaseous io d ine  co n ten t o f  a ir d irec tly  increases 
tissu e  o x ida tion  b y  som e unknow n m echan ism , w hereas a t  th e  sam e tim e 
th e  increase in  th e  “ co m p lex ” iodine c o n te n t causes a d im in u tio n  of th y ro id  
a c tiv ity , a frac tio n  h as  been set up , w ith  th e  n u m e ra to r  show ing th e  gaseous 
iod ine , an d  the  d e n o m in a to r showing th e  “ com plex”  iod ine co n ten ts . P lo ttin g  
th e  energy  m etab o lism  o f the  anim al a g a in s t th is  fra c tio n , th e  com plex corre
la tio n  found  in  th e  n o rm a l anim al is re d u c e d  to  a single d irec tly  p ro p o rtio n a l 
co rre la tio n , w hich show ing  the  c h a ra c te r  o f a frac tio n  fun c tio n , converges 
a sy m p to tica lly  to w a rd  0.

J. KNOLL
INSTITUTE OF PHARMACOLOGY, MEDICAL UNIVERSITY, BUDAPEST

The role o f psychopharm acologic drugs in  the analysis 
of the physiological m echanism s o f higher 

nervous activity

The ac tiv a tio n  o f  th e  cen tra l n e rv o u s  system  and  its in fluencing  b y  
pharm aco log ical m e th o d s  have been d iscussed . Two k in d s  o f ac tiv a tio n  were 
d iffe ren tia ted , th e  non-specific  a c tiv a tio n  system s, on  th e  one h an d , and 
th e  ac tiv e  focus, as specific  ac tiv a tio n , on th e  o th e r, w hich , how ever m erges 
in  an  inseparab le  sy n th es is  w ith th e  fu n c tio n  of th e  non-specific ac tiv a tio n  
sy stem s.

In  non-specific  a c tiv a tio n  th e  re t ic u la r  fo rm atio n  o f th e  b ra in  stem , the  
non-specific  th a lam ic  nucle i, as well as th e  su b th a lam ic  and  hy p o th a lam ic  
s tru c tu re s  are in v o lved  s im u ltaneously . A ll these  s tru c tu re s  p ro b ab ly  com bine 
to  fo rm  a system , w h ich  as a whole p lay s a fu n d a m e n ta lly  im p o rta n t role 
in  h ig h er nervous a c t iv i ty ,  in  the  tra n s fo rm a tio n  o f ev e ry  afferen t im pulse,
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in  th e  d e te rm in a tio n  o f th e  b io logical value of th e  a ffe ren t im pu lse , in  t h e  
p ro p e r  ad ju s tm en t o f  its  effect on th e  co rtex , correspond ing  to  th e  re q u ire m e n t 
o f  th e  entire o rgan ism . I t  seem s reasonab le  to  look upon  th is  sy stem  as a 
w hole  and  to  call i t ,  as suggested  b y  P e n f ie l d , th e  cen tren cep h a lic  sy s tem . 
T h ro u g h  co rtico p e ta l and  co rtico fugal p ro jec tio n s, th e  cen tren cep h a lic  
s y s te m  is in  th e  closest co rre la tion  w ith  th e  co rtex .

The s tim u la tio n  of th e  cen trencepha lic  system  o f n o rm a l e x c ita b ili ty  
r e s u lts  in  ch a rac te ris tic  b eh av io u ra l an d  E E G  responses in  an im als, an d  also 
i ts  sen s itiv ity  to  d ru g s is ch a rac te ris tic .

This norm al ex c ita b ility  is ch a rac te rized  b y  th e  fa c t th a t  i f  th e  E E G  
o r th e  behav iou ra l a ro u sa l reac tio n  is evoked e ith e r  w ith  th e  a ffe ren t im pu lse  
o r b y  th e  electrical s tim u la tio n  o f  th e  single p o in ts  of th e  cen tren cep h a lic  
sy s te m , it  will be ra p id ly  ex tin g u ish ed  i f  th e  stim u lus is app lied  re p e a te d ly , 
in  ra p id  succession. In  a p p ro p ria te  doses, every  cen tra l d ep re ssan t d ru g  is 
c a p a b le  of in h ib itin g  th e  b eh av io u ra l an d  th e  E E G  arousal reac tio n s . In  th is  
re sp e c t the classical sedative  an d  h y p n o tic  drugs, e.g. th e  b a rb itu ra te s , are 
ju s t  as effective as th e  m inor or m a jo r tran q u illize rs .

A sudden q u a lita tiv e  change ta k e s , how ever, place in  th e  e x c ita to ry  
s ta te  o f the  ce n tra l nervous sy s tem  w hen th e  s ta te  of ex c ita tio n , called d riv e  
b y  th e  psychologists, comes in to  ex istence. D rive is u n d ers to o d  to  m ean  th e  
p sy ch ic  excita tio n  occurring  w hen  th e  an im al, ad ap tin g  itse lf  in  an  in fin ite ly  
p la s tic  w ay to  its  e n v iro n m en t, p erfo rm s some im p o r ta n t a c tiv ity , for exam ple  
seek in g  food or a sex u a l p a r tn e r , e tc . On th e  basis of our ex p erim en ts  co n 
d u c te d  since 1951 we have a rriv ed  a t  th e  conclusion th a t  in  such  cases th e re  
e x is ts  an  e x c ita to ry  focus o f specific , d o m in an t n a tu re  invo lv ing  equally 
th e  cen trencephalic  system  and  th e  co rtex , and  hav ing  ch a rac te ris tic  p h y sio 
log ica l p roperties. Such  a focus o f ex c ita tio n  has been te rm ed  b y  us th e  ac tiv e  
focus (K noll et al. : A cta  physio l, hung . 8 , 327, 347, 369 (1955); 9, 99 (1956); 
10 , 89 (1956); 12, 69 (1957)).

In  the presence o f th e  ac tiv e  focus th e  o rien ta tiv e  —  search ing  re flex  
a c t iv i ty  is s ig n ifican tly  m ore in ten s iv e  and  la s tin g  th a n  i t  is in  an  an im al 
w h o se  cen tra l n e rv o u s system  is in  no such s ta te  of ex c ita tio n . T hus, th e  
a c tiv e  focus is n o t on ly  dem o n strab le , b u t its  s ta te  of ex c ita tio n  can be e s ti
m a te d  q u a n tita tiv e ly . I f  we allow  a r a t  to  m ove ab o u t free ly  in  a large a rea  
d iv id ed  in to  sq u ares , and we m easu re  th e  an im a l’s m o v em en ts  p a r tly  b y  
th e  n um ber of th e  squares and  p a r t ly  b y  th e  size of th e  to ta l  a rea covered , 
th e  correlation  is read ily  d em o n strab le . In  th e  s ta n d a rd  s e tu p  used in  our 
ex p e rim en ts  a r a t  w ith  n o rm al c e n tra l nervous e x c itab ility  passed  th ro u g h  
25 squares in  th e  f irs t  10 m inu tes, 6 in  th e  second and  3 in  th e  th ird  10 m in u tes  
o f  th e  30-m inute p e rio d  of o b se rv a tio n , covering 10.2 p er cen t o f th e  to ta l  
a re a . W hen an a lim e n ta ry  ac tiv e  focus is c rea ted  b y  m eans o f a cond itioned  
s tim u lu s , i.e. if  we tem p o ra rily  b rin g  in to  ex istence a specific  ac tiv a tio n
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« e n tre , a sudden  q u a lita tiv e  change is n o ted  in  th e  a n im a l’s b ehav iou r. The 
n u m b e r o f squares covered d u ring  th e  f irs t  te n  m in u tes  increases to  an  average 
o f  86, in  th e  second 10 m inu tes to  67, and  in  th e  th ird  60, and  78.6 p e r cen t 
o f th e  to ta l a rea w ill be covered. I f  we create  a so-called  bell-glass search ing  
ac tiv e  focus in  th e  r a t  b y  m eans o f a cond itioned  s tim u lu s  (in th is  case th e  
an im a l is capable o f  find ing  a bell-glass in  a p lace un k n o w n  to  it) , we see 
essen tia lly  th e  sam e corre la tion . T he average n u m b e r  o f covered squares 
d u rin g  th e  f irs t  10 m in u tes  is 107, in  th e  second 10 m in u te s  88, in  th e  th ird  
70, th e  to ta l  a rea  covered , 86.4 p er cen t. This m o to r q u a lity  is ch a rac te ris tic  
o f th e  presence o f th e  active focus, an d  can n o t be c re a te d  or induced  w ith  an y  
m o tility -in c reasin g  ag en t. For exam ple , am p h e tam in e  g rea tly  increases th e  
n u m b e r  o f squares covered , b u t  th e  size of th e  a re a  covered  b y  th e  an im al 
w ill be sm aller th a n  th a t  covered  b y  th e  con tro ls  even i f  large 
doses are em ployed . M oreover, tre a tm e n t w ith  5 m g /k g  of am p h e tam in e  
re su lts  in  an  in h ib itio n  o f th e  ch a rac te ris tic  b eh av io u r in  th e  presence of b o th  
th e  a lim en ta ry  an d  bell-g lass-searching active foci, th e  size of th e  area  th e  
an im a l covers decreases to  11.6 p er cen t in  th e  case o f  th e  a lim en ta ry  ac tive  
focus, an d  to  14.4 p e r  cen t in  th e  presence o fth e  bell-g lass-search ing  ac tive  focus.

W e have also show n th a t  in  th e  presence o f th e  a c tiv e  focus th e  c h a ra c te r  
o f  th e  E E G  arousal reac tio n , too , changes in  th e  r a t .  I f  we exam ine th e  E E G  
a ro u sa l reac tio n  evok ing  effect o f an  a u d ito ry  s tim u lu s  o f ring ing  a bell, i t  
w ill be found  th a t  a f te r  p resen ting  i t  rep ea ted ly , th e  stim u lus will lose its  
a b ility  to  release E E G  arousal. I f  th e  sam e stim ulus is con v erted  in  th e  sam e 
r a t  to  a cond itioned  signal an d  a cond itioned  re f le x  is e lab o ra ted , w hich 
possesses th e  classic p ro p erties , th e  effect of th e  s tim u lu s  on th e  cen tra l nervous 
sy s te m  will n o t change, and  if  th e  rin g in g  of th e  be ll is re p e a te d  several t im e s , 
i ts  a b ility  to  evoke th e  E E G  arousal reac tio n  will be ju s ta s r a p id ly  ex tin g u ish ed , 
as i t  used  to  be w hen  i t  was m erely  an  in d iffe ren t s tim u lu s . W hen, how ever, 
u n d e r  su itab le  ex p erim en ta l cond itions th e  sam e a u d ito ry  stim u lus acqu ires 
th e  a b ility  of c rea tin g  an  active focus in  th e  cen tra l n e rv o u s system , a su d d en  
q u a lita tiv e  change w ill tak e  place in  its  effect to  re lease  th e  E E G  a ro u sa l 
re a c tio n . We have show n th a t  in  th e  sam e r a t  th e  rin g in g  of a bell, a f te r  i t  
h a d  becom e th e  signal of th e  ac tive  focus, could p e rm a n e n tly  an d  in  a n o t- 
ex tingu ishab le  m an n e r evoke th e  E E G  arousal re a c tio n  (J. K n o l l : A cta  biol. 
m ed . germ . Suppl. 1, 9 (1961); K e l e m e n  et al. : E le k tro e n c ep h . clin. N eu ro 
phy sio l. 13, 745 (1961)).

The b eh av io u ra l and  E E G  experim en ts h av e  show n th a t  th e  ac tive  
focus p lays th e  ro le o f  a specific ac tiv a tio n  cen tre . P resu m ab ly , th e  ac tive  
focus m a y  he considered  a tem p o ra rily  ex isting  fu n c tio n a l u n it of neurone 
n e tw o rk s  in  a s ta te  o f specific ex c ita tio n , i.e. a cen tre  in  th e  dynam ic  sense 
o f  th e  w ord. In  su ch  a sense th e  ac tiv e  focus is an  in separab le  syn thesis  o f  
cen tren cep h a lic  (and  p ro b ab ly  p rim arily  h y p o th a lam ic ) an d  cortical e lem ents
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a n d  in  the  d eve lopm en t of th e  ch a rac te ris tic  s ta te  of ex c ita tio n  uncond itioned  
a n d  conditioned s tim u li m ay  eq u a lly  ta k e  p a r t .  In  m y  o p in io n  th is  ac tive  
fo cu s  is the physio logical basis o f w h a t psychology  calls th e  d riv e . The drive 
is a  descrip tion , th e  ac tive  focus is a physio logical m ech an ism , and  th e ir  
re la t io n  is ex ac tly  th e  sam e as t h a t  be tw een  association  an d  te m p o ra ry  con
n e c tio n .

In  the presence o f th e  ac tiv e  focus, th u s  in  th e  p resence  o f specific 
a c tiv a tio n , the  cen tra l nervous sy stem  show s a q u a lita tiv e ly  a lte re d  p harm aco
log ica l sensitiv ity . E x p erim en ts  c o n d u c ted  in  recen t years h av e  show n th a t  in 
th e  presence of th e  ac tiv e  focus th e  cen tren cep h a lic  sy stem  loses its  ab ility  
to  be  inh ib ited  b y  th e  classical sed a tiv e  drugs an d  th e  m ino r tran q u illize rs , 
b u t  i t  rem ains se lec tive ly  sensitive to  th e  m a jo r tran q u illize rs  ( K noll  et al. : 
A rz n e im itt. F o rsch . 8, 330 (1958); 9 , 633 (1959); N europsychopharm aco l. 
1 , 334 (1951); M TA У. O szt. K özi. 11, 145 (I960)). The m a jo r tran q u illiz e rs , 
fo r  exam ple reserp ine  and  ch lo rp rom azine, m ay  be considered to  be selective 
in h ib ito rs  of specific  ac tiv a tio n . V arious groups o f  com pounds can  an tagonize 
th is  effect, as ev e ry  m ajo r tra n q u illiz e r  can  be acu te ly  an tag o n ized  w ith  th e  
com pounds of am p h etam in e-lik e  a c tiv ity , while the  m onoam inoox idase  
in  h ib ito rs  an tagon ize  th e  effect o f  th e  R auw olfia  ale a ds o n ly . The m ono
am inoox idase  in h ib ito rs  are n o t effec tive, how ever, in  acu te  experim en ts, 
th e y  can  in h ib it o n ly  th e  depression  induced  b y  chronic re se rp in e  ad m in is tra 
t io n , i f  given to g e th e r  w ith  th a t  d ru g . A new  com pound , pheny l-iso -p ropy l- 
m eth y l-p ro p in y l-am in e , has been sy n th esized , w hich possesses th e  p ro p ertie s  
ch a rac te ris tic  o f th e  am p h e tam in e  g roup , b u t in h ib its  m onoam inoox idase  
in  vivo  abou t 200 tim es m ore p o te n tly  th a n  n ialam ide does. T h e  com pound 
e ffec tiv e ly  an tagon izes th e  d e p re ssa n t ac tion  of th e  m a jo r tran q u illize rs  on 
th e  specific a c tiv a tio n  of th e  c e n tra l n ervous system  in  a c u te  an d  chronic 
ex p erim en ts  alike. Im ip ram in e , be long ing  to  th e  group o f im inobenzy l d e riv 
a tiv e s , occupies a m ost pecu liar positio n  am ong th e  a n tid e p re ssa n t agen ts. 
I t  does no t in fluence  th e  effect o f p h en o th iaz in es , and  an tag o n ize s  reserpine 
in  chronic experim en ts only and  in  a sm all m easure. H ow ever, in  th e  u n tre a te d  
a n im a l it  increases th e  e x c itab ility  o f th e  cen tra l nervous sy stem  in  th e  
cou rse  of chronic ad m in is tra tio n , p ro m o tes  th e  arisal o f th e  ac tiv e  focus and  
u n d e r  specific cond itions its  effect is re a d ily  dem onstrab le .

I t  has been p o in ted  ou t th a t  in  th e  course o f chronic t r e a tm e n t  w ith  sm all 
doses of reserpine th e  selective in h ib itio n  o f th e  sites o f ju n c tio n  betw een  
th e  classic a ffe ren t p a th w a y  sy s tem  an d  th e  cen trencepha lic  sy stem  m a y  
p la y  a role in  th e  dep ressan t effec t. S im ilar conclusions h a v e  been  d raw n 
concern ing  th e  pheno th iaz ines (P . B . B r a d l e y  : N europsychopharm aco l.
1 , 10 (1959)). T he pharm aco log ical analyses te n d  to  c rea te  th e  im pression 
t h a t  ju s t  as th e re  are  ju n c tio n s  o f  specific  pharm aco log ical s e n s itiv ity  a t  th e  
p e r ip h e ry , b o th  in te rn eu ro n a lly  in  th e  au tonom ic  ganglia a n d  betw een  th e
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nerve endings and  th e  effec to r cells, as on  th e  n eu ro m u scu la r ju n c tio n , or on 
th e  sy m p a th e tic  or p a ra sy m p a th e tic  end  a p p a ra tu se s , so th e re  are also in  th e  
cen tra l nervous system  in te rn eu ro n a l ju n c tio n s  of specific  pharm aco log ical 
sen sitiv ity . W hich th a t  one of the m o st plausib le of su ch  sites of selective 
pharm acological sen s itiv ity  is th e  ju n c tio n  b e tw een  th e  classic a ffe ren t p a th w a y  
system  and  th e  cen tren cep h a lic  system , t h a t  I propose to  call senso ry -re ticu la r 
ju n c tio n . This ju n c tio n  seem s to  be p a r tic u la r ly  sensitive to  th e  effect o f m a jo r 
tran q u illize rs  and  i t  is h ere  th a t  th e y  a re  an tagon ized  b y  m o st of the  a n t i 
d ep ressan t drugs.

C ertain  drugs cause a rem ark ab le  d issocia tion  be tw een  th e  E E G  and  th e  
b eh av io u ra l a rousal reac tio n s . For ex am p le , following th e  ad m in is tra tio n  o f  
eserine th e  E E G  arousal re a c tio n  can be  observed  for a lo n g  tim e  w ith o u t a 
para lle l b ehav iou ra l re sp o n se , and a tro p in e  produces ju s t  th e  reverse o f th is  
effect. I  have  suggested  t h a t  in  th e  in te re s t  o f a finer an a ly s is  o f drug effects 
i t  seem s reasonab le  to  em p lo y  au to co rre la tio n  analysis in  th e  ev a lua tion  o f th e  
E E G  (J . S. B arlow  : IR E  T ran sac tio n s on Medical E lec tro n ic s  179 (1959)). 
The possib ilities offered b y  th is  new p ro ced u re  in  physio log ica l and p h a rm a 
cological research  have b een  illu s tra ted  w ith  several ex am p les .

E. ENDRŐCZI
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, P IC S

The role of hum oral factors in the organization  
o f  behavioural processes

The problem s d ea lt w ith  m ay be su m m ed  up as fo llow s.
1. The specific sen so ry  path w ay s n o t  on ly  supp ly  specific  in fo rm atio n  

to  th e  s tru c tu re s  of th e  b ra in  stem  an d  fo reb ra in , b u t th e ir  e lim ination  m ay  
also re su lt in  com plex changes of b eh av io u r (“ sensory h u n g e r”  ch aracterized  
b y  increased  o rien ta tiv e  a c tiv ity , as w ell as “ em otiona l d e a ffe ren ta tio n ” , 
ch a rac te rized  b y  a to ta l  la c k  of em o tio n a l reac tions).

2. P sychopharm aco log ical drugs in d u c in g  an aesth esia  can  d issocia tia te  
th e  E E G  a c tiv ity  and  b eh av io u r. This m an ifests  itse lf  a lso  in  th e  specific 
ch em o sen sitiv ity  of th e  b ra in  stem  s tru c tu re s . I f  in jec ted  in to  th e  area of th e  
ro s tra l th a lam u s, eserine causes cortical d esy n ch ro n iza tio n  (sp indle fo rm ation , 
b a rb itu ra te  spindle b u rs ts ) , while if  in jec ted  in to  th e  m esencephalic  re ticu la r 
fo rm a tio n  i t  inh ib its  th e  slow  E E G  a c tiv ity  evoked b y  b a rb i tu ra te  and b rings 
a b o u t desynch ron iza tion . A drenaline increases th e  a c tiv itie s  of b o th  th e  
synchron iz ing  an d  desynchron iz ing  sy s tem s. The ad rena lin e-sen sitiv e  in tra -  
re tic u la r  nervous s tru c tu re  is in  connection  w ith  b o th  th e  cholinerg ic  synch ro 
n izing and  th e  b ra in  s te m  d esynchron iz ing  system s, b u t  th e  d irection  of its
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effec t depends on th e  s ta te  o f eq u ilib riu m  in the fu n c tio n s o f  th e  tw o c h o lin 
ergic system s. B y  m eans o f A nok h in ’s m icroelectrode lead s  i t  has been show n  
th a t  chlorprom azine is capable  o f in h ib itin g  only c e r ta in , m ost p ro b a b ly  
ad ren erg ic  neurones in  th e  re ticu la r  fo rm atio n  of th e  b ra in  stem .

3. For in flu en c in g  th e  daily  m o to r ac tiv ity  in  th e  r a t  re la tiv e ly  h ig h  
doses o f th e  tran q u illize rs  are req u ired . In  th e ir  effect species differences p la y  
a sign ifican t role. In  th e  cond itioned  re flex  situ a tio n  th e  goal-d irected  sp o n 
tan e o u s  m otor a c tiv ity , w hich  in P av lo v ian  term inology  co rresponds to  th e  in te r 
s ig n a l reac tion , can  be in h ib ited  b y  sm all doses of re se rp in e  o r ch lo rp rom azine. 
L ikew ise, th e  goa l-d irec ted  m o to r a c t iv i ty  in  the  co n d itio n ed  re flex  s itu a tio n  
is in h ib ited  by  5 to  10 fig  o f reserp ine , in jec ted  in to  th e  teg m en ta l re tic u la r  
fo rm a tio n . The ce n tra l nervous o rg an iza tio n  and th e  processes p lay ing  a ro le  
in  t h e  goal-d irected  sp o n tan eo u s m o to r a c tiv ity  acco m p an y in g  co nd itioned  
re flex es  are d iscussed in  detail.

In  s tim u la tio n  ex p erim en ts  i t  h a s  been found t h a t  s tim u la tio n  w ith  
c e r ta in  p a ram ete rs  o f th e  m edial fo reb ra in  bundle, s e p tu m  an d  the  re tic u la r  
fo rm a tio n  of th e  b ra in  s tem  in h ib its  th e  goal-d irected  m o to r  a c tiv ity , b u t  
h a s  no  influence on th e  developed cond itioned  reflex . T h e  d a ta  o b ta in ed  b y  
s tim u la tio n  and b y  m eth o d s invo lv ing  in jection  th ro u g h  m icrocannu las 
o u tlin e  th e  form  o f a  s tru c tu ra l co rre la tio n , which in c lu d es  th e  a rch ico rtex , 
s e p tu m , m edial fo reb ra in  an d  b ra in  s te m  re ticu la r fo rm a tio n , an d  th is  sy s tem  
p lay s a role of fu n d a m e n ta l im p o rtan ce  in  the  o rg an iza tio n  of th e  p rocesses 
o f in te rn a l in h ib ition . T his nervous m echan ism  is sensitive  to  hum oral fac to rs  
a t  v a rio u s levels an d  fo rm s th e  basis o f th e  sites of a c tio n  o f  d ifferen t p sycho- 
pharm aco log ic  drugs.

4. The da ily  m o to r  a c tiv ity  observab le  under n o rm a l conditions, th e  
goal-d irec ted  sp o n tan eo u s m o to r a c t iv i ty  appearing  in  th e  cond itioned  re f le x  
s i tu a tio n , as well as th e  cond itioned  re f le x  m otor a c t iv i ty  appearing  in  th e  
te m p o ra ry  connexion, h av e  m an y  com m on com ponents as regards s t ru c tu ra l  
o rg an iza tio n , b u t  th e  effects o f psychopharm acologic  d ru g s  and  ho rm ones 
in d ic a te  th a t  th e  h u m o ra l factors are  p rim arily  ac ting  on  th e  nervous o rg a n i
z a tio n  of th e  spon tan eo u s goal-d irected  m o to r ac tiv ity , t h a t  m a y  be considered  
to  ch a rac te rize  m o tiv a tio n .

5. Am ong th e  neuroendocrine  corre la tions, th e  n e rv o u s  o rg an iza tio n  
o f  th e  stress m echanism  has been d iscussed  in  more d e ta il. I t  has been p o in te d  
o u t  th a t  th e  s tru c tu re s , whose s tim u la tio n  increases th e  in te rn a l in h ib itio n  
in  th e  Pav lov ian  co n d itioned  re flex  s itu a tio n , inh ib it th e  p itu ita ry -a d re n o c o r ti
cal a c tiv a tio n  in  response  to  stress an d  decrease the  co rtico s te ro id  c o n c e n tra 
t io n  o f ad renal venous b lood. As to  th e  cen tra l nervous effects o f co rtico id s , 
i t  h as  been show n th a t  in  th e  ca t, dog a n d  m onkey h y d ro co rtiso n e  and  co rtisone , 
b u t  n o t co rticosterone , increased  th e  e x tin c tio n  of the  a lim e n ta ry  and defensive 
re flex es , w hich suggests an  ac tiv a tio n  o f  in te rn a l in h ib ito ry  processes, b u t  th is
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does n o t tak e  place in  th e  ra t. This species is com m only  know n n o t to  secrete  
po la r co rticostero ids, such  as h y d ro co rtiso n e  or co rtisone . E lec trophysio log ica l 
an d  endocrinological observations in d ic a te  th a t  th e  ad ren o co rtica l s tero ids 
a c t in  th e  f irs t place u p o n  those s tru c tu re s  o f  th e  c e n tra l nervous sy stem , th a t  
ta k e  p a r t  in  the  o rg an iza tio n  of th e  ab o v e  m entioned  processes o f  in te rn a l 
in h ib itio n . A t the  sam e  tim e , these s tru c tu re s , so fo r exam ple  ce rta in  re p re 
se n ta tio n  of th e  a rch ico rtex , sep tum , la te ra l  h y p o th a la m u s  an d  th e  re tic u la r  
fo rm a tio n  of the  b ra in  stem , in h ib it th e  nervous in te g ra tio n  of th e  stress 
m echan ism . E lec trophysio logical o b se rv a tio n s  have show n  th a t  th e  o rg an iza 
tio n  o f th e  sexual b eh av io u r reactions is b o u n d  to  th e se  s tru c tu re s . A ccord ing  
to  th e  d a ta  of Sa w y e r , P orter a n d  Critch low  a c h a ra c te r is tic  change in  
e lec trical a c tiv ity  m a y  he observed in  th e  la te ra l h y p o th a la m u s , as due  to  
th e  perm issive ac tio n  o f  the  sexual s te ro id s .

The com plex b eh av io u ra l reac tio n s  involved  in  th e  o rg an iza tio n  o f  th e  
b ra in  s tem  and lim bic  stru c tu res  a n d  th e  influence ex e rted  upon th e m  b y  
h u m o ra l fac to rs u n equ ivoca lly  ind ica te  t h a t  th is  nervous o rg an iza tio n  possesses 
ex tensive  and  selective ch em osensitiv ity . W hile in  low er species p sych o p h arm a- 
cologic drugs are in flu en c in g  exclusively  th e  spon tan eo u s m o to r a c tiv ity , in 
h igher species the  e ffec t m anifests i ts e lf  in  th e  f irs t p lace  in  th e  goal-d irec ted  
m o to r a c tiv ity , w hich appears in  th e  con d itio n ed  re fle x  s itu a tio n  an d  w hich  
is charac teriz ing  m o tiv a tio n . The ev o lu tio n a l d ev e lopm en t in  th e  ac tio n  of 
horm onal and  neuropharm aco log ic  a g e n ts  harm onizes w ell w ith  th e  suggestion  
m ade b y  S e c h en o v , t h a t  psychic a c t iv i ty  corresponds to  an  “ uncom ple ted  
m o to r a c t” .

O. FEHÉR, P. HALÁSZ and F. MECHLER
INSTITUTE OF PHYSIOLOGY and DEPARTMENT OF NEUROLOGY, MEDICAL UNIVERSITY, DEBRECEN

Evoked potentials in the strychninized cerebral cortex
of th e cat

The po ten tia ls  ev o k ed  by  an a u d ito ry  stim ulus, as w ell as th e  sp o n tan eo u s 
s try ch n in e  p o ten tia ls  h av e  been s tu d ie d  on the  g y ru s ec tosy lv ius o f ca ts  
an aes th e tized  w ith  ch loralose. I t  has b e e n  found  th a t  in  th e  evoked p o te n tia ls  
ap p earin g  on the  p rev io u sly  s try ch n in ized  co rtex  a so-called  trig g er com po
n e n t, corresponding  to  th e  specific ev o k ed  p o ten tia l, can  be recognized . B y  
chang ing  th e  p a ra m e te rs  o f s tim u la tio n  th is  p o ten tia l c an  be sep a ra ted  from  
th e  s try ch n in e  p o te n tia l evoked by  i t ,  w h ich  is e ssen tia lly  a d ischarge sim ilar 
in  shape to  th e  sp o n tan eo u s  s try ch n in e  sp ike. The 1 p e r  cen t eserine-acety l- 
choline le f t to  ac t on th e  cortex  for 30 to  60 m inu tes p ro v ed  to  be ineffec tive  
on th e  evoked  p o te n tia ls , b u t a t th e  sam e tim e i t  b ro k e  up  th e  s try c h n in e
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sp ik es , fac ilita ted  th e ir  e lic ita tio n , and  sh o rten ed  th e  d u ra tio n  o f  th e ir re fra c 
to ry  period. One p er cen t G A BA , applied  su p erfic ia lly  on th e  co rtex , g re a tly  
a u g m e n te d  th e  evoked  p o te n tia ls , reversed  th e  p o la rity  o f  th e  stry ch n in e  
sp ik es  recorded  from  th e  su rface , while th e  s try ch n in e  sp ikes recorded  from  
th e  d e p th  of th e  c o rtex  re ta in e d  th e ir  o rig in a l reversed  p o la r ity .

On th e  basis o f th e  above o b se rva tions i t  is th o u g h t t h a t  th e  n eu ro n a l 
s u b s tra te  of th e  specific  evoked  p o ten tia ls  d iffers from  th a t  o f  th e  s try ch n in e  
e ffe c t, and som e p rob lem s o f th e  n eu ro n a l o rg an iza tio n  o f th e  co rtex , as w ell 
as th e  m ode of ac tio n  o f  G A BA  an d  of s try ch n in e  have b een  discussed.

J. BORSY, M. FEKETE and ZS. A. CSÁK
INSTITUTE FOR PHARMOCOINDUSTRIAL RESEARCH, BUDAPEST

The m escaline-antagonizing effect of som e ergot 
alkaloids in correlation with their antiserotonin activity

The effects o f  D -lysergic acid  d ie th y lam id e  (LSD -25), 2-brom o-lyserg ic 
a c id  d ie thy lam ide  (B O L-148), m eth y serg y l (D eseryl, U M L-491) and  d ih y d ro 
e rg o tam in e  (D H E ) on m escaline s te re o ty p ia  an d  ex c ita tio n  h a v e  been s tu d ie d  
in  m ice. The fo rm er has been d e te rm in ed  b y  m eans of an  osc illom eter connected  
to  a co u n te r o p e ra tin g  w ith  d iffe ren tia l capsu le , th e  la t te r  b y  a c tiv ity  m easu re 
m e n t according to  D e w s  b y  m eans of a pho tocell.

In h ib itio n  of th e  sc ra tch  re flex  evoked  by  m escaline w as s trongest in  
th e  case of LSD -25, w hich  caused  42.7 p er cen t and  65.5 p e r  cen t in h ib itio n  
in  in tra p e rito n e a l doses o f 25 an d  50 /tg /kg , re sp ec tiv e ly . B rom o-L SD  an d  
d ih y d ro erg o tam in e  w ere less p o te n t. The effect o f m eth y serg y l w as the  w eak est.

The s tim u la tin g  effect o f  m escaline (100 m g/kg su b cu tan eo u sly ) w as 
co m p le te ly  b locked b y  30 m in u te s  p re tre a tm e n t w ith  th e  above doses o f 
L S D . S im ilar in h ib itio n  w as caused  b y  th e  200 /.tg/kg in tra p e rito n e a l dose 
o f  b rom o-L SD . In  such  doses m e th y se rg y l and  d ih y d ro erg o tam in e  w ere 
ineffec tiv e .

In  the  n ex t s tep  th e  p e rip h e ra l a n tise ro to n in  a c tiv ity  o f  th e  com pounds 
w as exam ined . The in h ib itio n  o f paw  oedem a w as e s tim a ted  in  ra ts  a n a e s th e 
t iz e d  w ith  100 m g/kg  B u te th a l in jec ted  in tra p e rito n e a lly . T he m ost p o te n t 
w as m ethysergy l o f w hich 100 /tg/kg su b cu tan eo u sly  caused  73.4 p er c en t 
in h ib itio n , while LSD  an d  brom o-L S D  were less p o te n t. In  th e  400 /tg-kg su b 
c u ta n e o u s  dose d ih y d ro e rg o tam in e  was ineffec tive.

The resu lts  in d ica te  th a t  th e  in ten siv e  an tim escaline  e ffec t o f LSD  an d  
b rom o-L S D  can n o t be ex p la ined  b y  th e  p e rip h era l a n tise ro to n in  effect o f  
th e se  com pounds.
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L. DECSI and K. NÁDOR
INSTITUTE OF PHARMACOLOGY, MEDICAL UNIVERSITY, PÉCS

and PHARMACOLOGICAL RESEARCH DEPARTMENT OF THE CENTRAL MEDICAL RESEARCH
INSTITUTE, BUDAPEST

The central nervous effects o f cholinolytic compounds

The cen tra l e ffec ts  of nearly  60, m ostly  n ew ly  synthesized  tro p in e  
e s te rs , as well as a few  p a ra sy m p a th o ly tic  co m pounds of o th e r ty p es  h av e  
been  analyzed .

A sim ple m e th o d  has been developed  for th e  m easu rem en t of th e  in h ib 
ito ry  effect ex e rted  on th e  cholinergic recep to rs of th e  cen tra l nervous sy stem .

A m ong th e  c e n tra l  effects of cho lin o ly tic  d ru g s th e  analgesic one m erits  
m o st a tte n tio n . Q u a n tita tiv e ly , th e  effect is m ost m a rk e d  as te s te d  b y  th e  
h o t p la te  m ethod , in  w hich certa in  com pounds show  an  a c tiv ity  o rders o f  
m ag n itu d e  higher th a n  th a t  o f m orph ine . I t  is like ly  t h a t  th is  is n o t or n o t on ly  
an  analgesic effect, b u t  p a r t of som e m ore com plex  cen tra l nervous (e.g. 
hallucinogenic) effect.

Besides th e  “ analgesic  effect” , th e  cho lino ly tics possess m ild c e n tra l 
s tim u la to ry , a n titre m o rin  and  elec tro shock  a c tiv a tin g  a c tiv ity , w hich do n o t 
ru n  paralle l.

The op tim al s tru c tu ra l cond itions requ ired  fo r th e  cen tra l cho lino ly tic  
a c t iv i ty  are described  an d  it  is suggested  th a t  in  th e  ce n tra l nervous system  
th e re  m ay  be cho linerg ic  receptors o f  several ty p e s  g re a tly  d ifferen t in  th e  
fine  s tru c tu re  of th e  ac tiv e  surface.

F. KATONA, I. TOMKA and F. OBÁL
STATE INSTITUTE OF NEUROSURGERY, BUDAPEST

Effect o f tranquillizers on the activity o f higher 
and lower nervous structures

Some clinical a n d  experim en ta l observa tions c o rre la ted  w ith  th e  a p p li
c a tio n  o f  tran q u illize rs  are discussed.

1. Clinical an d  experim en ta l in v es tig a tio n s  fo llow ed since 1956 show ed 
th a t  tranqu illize rs (pheno th iaz ine  d e riv a tiv e s  and  a lka lo ids), develop clin ical 
an aes th es ia , w ith  deep  sleep, re tro g rad e  am nesia, an d  a t  th e  sam e tim e  hyper- 
synch ronous, only s lig h tly  slowed a c tiv i ty  in  th e  E E G , in s tead  o f th e  u su a l 
slow a c tiv ity .T h e  e lec trophysio logical e v a lu a tio n  o f c lin ica l anaesthesia  ap p ears  
in  a d iffe ren t lig h t in  possession o f th e  experience o b ta in e d  w ith  th e  use o f  
tran q u illize rs .
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2. E E G  s tu d ies  o f  th e  n erv o u s effec ts o f th e  corticoids su p p ly  in fo rm a
tio n  concerning th e  o rg an iza tio n  o f  s tim u la to ry  and  in h ib ito ry  processes- 
I t  h a s  been show n t h a t  th e  tra n q u illiz e rs , e.g. m ep ro b am ate , d im in ished  th e  
c o rtic a l a c tiv ity  acce le ra ted  b y  h y d ro co rtiso n e . A t th e  sam e t im e , th e  elec
t r ic a l  cortical a c t iv i ty  slow ed dow n b y  m ep ro b am a te  is acce le ra ted  b y  h y d ro 
co rtiso n e .

3. The site  o f  a c tio n  o f th e  tra n q u illiz e rs  has been e x te n s iv e ly  s tu d ied . 
F ro m  observations in  connexion  w ith  hem ispherectom ies i t  h a s  been con
c lu d e d  th a t  the  e lec trica l a c tiv ity  lead  o ff from  deeper ce reb ra l s tru c tu re s  
d u r in g  neuroplegic a c tio n  show ed th e  sam e p a t te rn  as th e  a c t iv i ty  o f co rtica l 
s tru c tu re s . In  re sp o n se  to  tran q u illiz e rs  th e  subcortical s tru c tu re s  seem  to  
b e h a v e  in  the sam e w ay  as th e  co rtica l ones.

4. The q u estio n  arose, how  th e  low er nervous s tru c tu re s  re a c t  to  t r a n 
qu illizers. The re su lts  o b ta in ed  b y  K a t o n a  an d  W o llem ann  in  in v e rte b ra te s , 
f ro m  hydrozoa to  céphalopodes, h av e  in d ic a te d , th a t  th e  tra n q u illiz e rs  rev e r
s ib ly  suspend th e  a c tiv ity  o f even  th e  m ost p rim itive  n e rv o u s  s tru c tu re s , 
w ith o u t affecting  th e  v ita l  fu n c tio n s o f  th e  experim en ta l o b jec ts .

ÉVA SÁTOR Y, KLÁRA A. PFEIFER, E. SZ. VIZI and JUDIT SIMON
INSTITUTE OF PHARMACOLOGY, MEDICAL UNIVERSITY, BUDAPEST

The convulsions facilitating effect of reserpine

I t  is know n t h a t  reserp ine s ig n ifican tly  increases th e  su scep tib ility  to  
se izu res b rou g h t a b o u t b o th  b y  e lec trica l s tim u la tio n  a n d  p en te trazo le . 
I n  th is  s tu d y  th e  e ffec t of reserp ine  on insu lin -induced  hypog lycaem ic  con
v u lsions was ex am in ed . A fter g iv ing  5 m g/kg  reserp ine to  m ice in su lin  brings 
a b o u t  convulsions in  such  low doses (2 to  3 U /kg) in  100 per c en t o f  th e  anim als 
w h ich  dose p roduces seizures a t  th e  m ost in  10 per cent of th e  co n tro l group . 
T h e  fall of the  b lood  sugar level show s no  difference b e tw een  th e  reserp ine- 
t r e a te d  and in su lin - tre a te d  groups. T he dose of insu lin  em ployed  h a d  no in flu 
en ce  on the  b ra in  glycogen level, an d  th is  d id  n o t decrease in  th e  an im als 
t r e a te d  also w ith  reserp in e , i.e. in  th o se  show ing convu lsions. Ip ron iaz id  
(100 mg/kg) in h ib ite d  th e  convulsions fa c ilita tin g  effect of re se rp in e , b u t  d id  
n o t  influence th e  fa ll in  b lood su g ar or th e  glycogen c o n te n t o f th e  b ra in .

The ex p erim en ts  in d ica te  th a t  changes in  th e  am ine leve l o f th e  b ra in  
p la y  a decisive ro le  in  th e  te n d e n c y  to  convulsions, th u s hy p o g ly caem ia  or 
a  decrease in  th e  b ra in  glycogen level alone can n o t be h e ld  responsib le  fo r 
th e  convu lsan t a c tio n  o f insu lin .
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E. VIZI, KLÁRA A. PFEIFER, ÉVA SÁTORY and F. POOR
INSTITUTE OF PHARMACOLOGY, MEDICAL UNIVERSITY, BUDAPEST

The effect o f  guanethidine on the noradrenaline level 
of the brain and its pharm acological significance

T he a n tih y p e rte n s iv e  drug g u an e th id in e  s ig n ifican tly  reduces th e  n o ra d 
re n a lin e  level o f th e  r a t ’s b ra in . T h ree  h o u rs  a fte r  th e  su b cu tan eo u s adm in is
t r a t io n  o f 5 m g/kg, th e  no rad rena line  level is reduced  b y  60 p er cen t. A fter 
6 h o u rs  th e  decrease am o u n ts  to  22 p e r  cen t only. A t th e  low est no rad rena line  
lev e l th e  b ehav iou r o f  th e  anim als resem bles th e  effect of reserp ine  in th a t  
s e d a tio n , m yosis, d efeca tio n  are o b se rv ab le . G uan e th id in e  has no influence 
on th e  spon taneous m o til i ty  of mice (as m easu red  b y  m eans o f K noll m o tim eter), 
b u t  s ign ifican tly  re d u c e s  the  lo co m o to r ex c ita tio n  caused  b y  am p h e tam in e , 
w hereas reserp ine decreases sp o n tan eo u s m o tility , b u t  has no influence  on th e  
e x c ita tio n  caused b y  am phetam ine . G u an e th id in e  d im in ishes also th e  m e ta 
bolic ra te -in c reasin g  e ffec t of a m p h e ta m in e . P re tre a tm e n t w ith  ip roniazide 
p re v e n ts  g u an e th id in e  from  low ering n o rad ren a lin e  level. I t  seem s therefo re  
t h a t  th e  decrease o f  no rad renaline  le v e l is due to  d ep le tio n , th o u g h  an  in te r 
ference in  n o rad ren a lin e  synthesis c a n n o t be ru led  o u t w ith  c e r ta in ty  e ith er. 
I t  h as  been found n a m e ly  th a t  50 m g /k g  o f D O PA  (th e  p recu rso r o f n o rad re 
n a lin e ) increases th e  m etabo lic  ra te  o f  r a ts  by  80 p e r cen t, an d  guaneth id ine  
abo lishes th is  effect.

GY. SUCH, I. MADARÁSZ, A. DOBOZY and ERZSÉBET KATONA
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, SZEGED

Attem pt at the statistical recording 
o f human higher nervous activity

T he dynam ics o f  higher nervous a c tiv ity  has been  in v es tig a ted  in  u n i
v e rs ity  s tu d en ts  u n d e r  physiological cond itions as well as pharm acological 
in fluences. Two te s ts  w ere used. T h e  f ir s t  was a m o to r cond itioned  reflex  
w ith  v e rb a l re in fo rcem en t, the rh y th m ic  s topp ing  o f th e  m oving  h an d  of th e  
H i p p ’s chronoscope a t  given p o in ts . T h e  delay  an d /o r p rec ip itan cy  of th is  
re a c tio n  was m easu red  in  m illiseconds. The second te s t  w as th e  so called 
“ zero  a n d  cross”  g am e played  by  tw o  persons. The n u m b e r of steps m ade b y  
e a c h  o f  th e  persons w as recorded. B o th  te s ts  w ere app lied  rep ea ted ly , th e  
g am e-te s t 30 tim es, th e  m otor co n d itio n ed  reac tio n  75 tim es in  each tr ia l. 
T h e  frequency  of o ccu rrence  of the  d iffe re n t la ten cy -tim es  an d  step -num bers 
w as rep resen ted  in  d iag ram s. The f re q u e n c y  d iagram s of th e  la ten cy -tim es
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w ere  rep roducib le  in  75 per c en t o f  all persons te s te d . In  25 p er cen t th e  
d iag ram s were n o t rep ro d u c ib le . T h e  s tep -n u m b er freq u en cy  d iag ram s w ere 
also  rep roducib le . C h lo rp rom azine , am p h e tam in e , m e p ro b a m a te , caffeine d id  
n o t  s ig n ifican tly  a l te r  th e  shape o f  th e  d iagram s in  a single m ax im al th e ra 
p e u t ic  dose, a lth o u g h  th e  p sych ic  effect o f th e  drugs was ch a ra c te ris tic  in  
e v e ry  case.

I t  has been concluded  th a t  a)  th e  shape of th e  freq u en cy  d iagram s is 
c h a ra c te ris tic  o f  th e  in d iv id u a l; b)  on  th is  g round tw o  ty p e s  o f  h igher nervous 
a c t iv i ty  can be d is tin g u ish ed , a s ta b le  ty p e  w hich co m p en sa tes  well en v iro n 
m e n ta l  in fluences; a n d  an  u n s ta b le  one w hich com pensates p o o rly , p ro d u c in g  
d ia g ra m s of v a riab le  shape . T he re m ark ab le  ag reem en t be tw een  th e  re su lts  
o f  th e  tw o d iffe ren t te s ts  is co nsidered  a m an ifesta tio n  o f  th e  m echanism  o f  
p sy ch ic  hom eostasis.

MÁRIA WOLLEMANN
STATE INSTITUTE OF NEUROSURGERY, BUDAPEST

Biochem ical studies concerning 
the neurophysiological effects o f phenothiazines

The m echan ism  b y  w hich th e  pheno th iaz ines in h ib it dehydrogenase- 
a c t iv i ty  has been  s tu d ie d . R ecen t re su lts  suggest th a t  th e  oxidized in te r 
m e d ia ry  com pound o f ch lo rp rom azine  (free rad ical) p roduced  d u rin g  in c u b a 
t io n  w ith  PG A D  (3 -p h o sp hog lycera ldehyde-dehydrogenase)re -ox id izes D P N H  
(red u ced  d iphosp h o p y rid in e  n u c leo tid e ). The ab so rp tio n  m ax im um  a t  510 
m fx o f  th e  ir ra d ia te d  in te rm e d ia ry  ch lo rp rom azine  com pound  d isappears in 
re sp o n se  to  D P N H  or N a2S20 4, a n d  th e  m ax im um  o f D P N H  decreases a t  
340 m ц.

The in te rm e d ia ry  com pound  could  be d em o n stra ted  in  th e  r a t ’s b ra in  
fo llow ing  the  a d m in is tra tio n  o f  ch lo rp rom azine.

Critical an a ly sis  o f th e  d a ta  in  th e  lite ra tu re  in  th e  lig h t o f th e  p re se n t 
r e s u lts  ind ica tes t h a t  since th e  b io ch em ica lly  dem o n strab le  in h ib itio n  o f an  
e n z y m e  or enzym e sy stem  re flec ts  on ly  one site of ac tio n , th is  allows no far- 
re a c h in g  conclusions as to  th e  s ite  o f  ac tion  of th e  com plex  neurophysio log ical 
e f fe c t.  In  spite o f th a t ,  b iochem ical s tu d ies  m ay  su p p ly  v a lu ab le  in fo rm atio n  
co n ce rn in g  th e  m e tab o lism  of psychopharm aco log ic  d rugs an d  th e  collected  
d a t a  m ay  fac ilita te  a b e tte r  u n d e rs ta n d in g  of the  m ode of ac tion .



A b ra h á m  A .  : The Structure of the Intracardiac Nervous S y stem ...................................... 3
S ze n t iv á n y i  M . : The Nervous Control of Coronary Circulation.......................................... 4
J u h á s z  N a g y  S ., S z e n t iv á n y i  M . : The Reflexes of the Heart..............................................  6
T a k á c s  L . ,  K á lla y  К . ,  V a jd a  V. : Effect of Endogenous Vasoactive Substances on the

Coronary Fraction of Cardiac Output..............................................................................
G ellén J . ,  K ertész E . ,  P ó rszá sz J .  : Studies of the Revival of the Automatism of Frog

Hearts Arrested by the Stannius II Ligature.................................................................  g
E rd é ly i  L .  : Enzyme Activity in Cardiac Ganglia.................................................................... д
V irá g h  S z . : Electron Microscopy of the Impulse Conducting System and Nervous Ele

ments of the H eart...............................................................................................................  9
S o lti  F .,  I s k u m  M .,  M á r k  G., H erm a n n  R .  : The Effect of Hypoxia on Coronary Blood

F lo w ..........................................................................................................................................  10'
G á ti T . ,  Selm eci L . ,  H id e g  J .  ; The Influence of Duodenal Osmoregulation on Cardiac

Activity and Blood Pressure .............................................................................................  10'
P a p p  J . ,  Szekeres L .  : Regulation of the Fibrillatory Tendency of the Heart in Hypoxia 11 
L e szk o v szk y  G., T a rd o s  L .  : Correlation between Myocardial Hypoxia and the Catechol

amine Level..............................................................................................................................  11
F ekete  M .,  B orsy  J .  : Effect of Imipramine (N-[3-dimethylamino-propyl]-iminodibenzyl-

HC1) on Impulse Formation in the Rat Heart in vivo ..............................................  12
S ó s J .  : On the Problems of Regulation in Experimental Infarctoid Cardiomyopathy.. .  13
C sa la y  L . ,  F ren k l R . ,  M a k a r a  G., H egyvári C s ., K e m é n y  T .  : Correlation between Adrenal

Activity and Experimental Cardiopathy........................................................................ 13
S e lm ec i L . ,  G áti T . ,  S ó s  J .  : The Role of Sex in the Development of Experimental Cardio

myopathy ................................................................................................................................. 14
R ig ó  J . ,  Simon G., H e g y v á r i  Cs., Sós J .  : Effect of Magnesium on the Changes of Myo

cardial Potassium Content .................................................................................................  15
H a r m o s  G ., P ucsok  J., R o m ic s  L ., Csém i A . ,  Sós J .  : Histochemistry of Dietary Cardiac

Lesions....................................................................................................................................... 15
G elencsér F .,  G áti T . ,  G yenge  K .,  Sós J .  : Effect of Cardiopathogenic Diet on the Thio

pental Anaesthesia.................................................................................................................  16
D é si J . ,  N ik o lits  I . ,  S ó s  J .  : Central Nervous Lesions Caused by Cardiopathogenic Diet 16 
N e m e ssu r i  M ., S ta d le r E .  : Adaptation to Muscle Activity of Circulation Control. . . .  17
D o n h o ffe r  S z. : The Regulation of Energy Metabolism...........................................................  17
Obál F . ,  V ic sa y  M .:  The Role of the Nervous System in the Adaptation of Oxygen

Consumption to Hypoxia ................................................................................................... 18
V á r n a i  I .  : Responses of Energy Metabolism in the Newborn..........................................  19
H e im  T .  : The Effect of Caloric and Protein Restriction on the Heat Production and

Body Temperature in the R a t........................................................................................... 19
S ze g v á r i G y. : Localization of Thermoregulatory Heat Production...................................  20
B a lo g h  L .  : Correlation between the Gaseous Iodine and “Complex Iodine” Content

of Air and the Energy Metabolism of the R at.............................................................  20

INDEX

3 Acta Fhysiologica Suppl. XXII.



34

K n o ll  J .  : The Role of Psychopharmacologic Drugs in the Analysis of the Physiological
Mechanisms of Higher Nervous A ctiv ity ........................................................................ 21

E n d rő c z i  E .:  The Role of Humoral Factors in the Organization of Behavioural Processes 25 
F eh ér О ., H a lá sz  P .,  M ech ler F .  : Evoked Potentials in the Strychninized Cerebral Cortex

of the Cat................................................................................................................................... 27
B o rsy  J . ,  Fekete  M .,  C sá k  Z s .  A .  : The Mescaline-Antagonizing Effect of Some Ergot

Alkaloids in Correlation with their Antiserotonin Activity..........................................  28
D ecs i L . ,  N á d o r  К .  : The Central Nervous Effects of Cholinolytic Compounds.............  29
K a to n a  F .,  T o m ka  I . ,  Obál F .  : Effect of Tranquillizers on the Activity of Higher and

Lower Nervous Structures................................................................................................... 29
S á to ry  É . ,  P fe ife r  A .  K . ,  V iz i  E . S z ., S im o n  J .  : The Convulsions Facilitating Effect of

Reserpine..................................................................................................................................  30
V iz i  E . ,  P fe ife r  A .  K . ,  S á to ry  É . .  Poor F . : The Effect of Guanethidine on the Noradre

naline Level of the Brain and its Pharmacological Significance..................................  31
S u c h  G y ., M a d a rá sz I . ,  D o b o zy  A . ,  K a to n a  E .  : Attempt at the Statistical Recording

of Human Higher Nervous Activity ................................................................................  31
W o lle m a n n  M . : Biochemical Studies concerning the Neurophysiological Effects of Phe-

nothiazines ...............................................................................................................................  32

P r in te d  in  H u n g a r y

Л  kiadásért felel az Akadémiai Kiadó igazgatója Műszaki szerkesztő: Farkas Sándor
A kézirat nyomdába érkezett: 1963. I. 4. — Terjedelem: 3 (A 5) ív

63.56470 Akadémiai Nyomda, Budapest —* Felelős vezető: Bernât György









Index : 26.023


	Oldalszámok������������������
	_1���������
	_2���������
	1��������
	2��������
	3��������
	4��������
	5��������
	6��������
	7��������
	8��������
	9��������
	10���������
	11���������
	12���������
	13���������
	14���������
	15���������
	16���������
	17���������
	18���������
	19���������
	20���������
	21���������
	22���������
	23���������
	24���������
	25���������
	26���������
	27���������
	28���������
	29���������
	30���������
	31���������
	32���������
	33���������
	34���������
	35���������
	36���������
	37���������
	38���������


