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EXCITATION AND BIOCYBERNETICS

E .  E r n s t

Biophyeical In s titu te , U niversity  Medical School, Pécs

W h en  sp eak in g , e .g ., ab o u t b io e lec tr ic ity  one sh o u ld  realize  t h a t  i t  has a 
co n cre te  m ean in g  o n ly  in  case o f  d ea ling  w ith  e lec tric  p h en o m en a  connected  
e.g. w ith  n e rv o u s e x c ita tio n  or som e func tions o f  o th e r  o rgans. I n  speak ing  
a b o u t b io cy b ern e tic s  i t  shou ld  u n eq u iv o ca lly  be d e te rm in ed  w h a t th e  m ean ing  
o f cy b ern e tic s  a n d  its  place am ong  th e  sciences is. W iener ag reed  w ith  m y 
p roposal

cy b e rn e tic s  =  in fo rm a tio n  th e o ry  -f- au to m a tism .

D ealing  w ith  e x c ita tio n  an d  b io cy b ern e tics  we s ta r t  from  th e  well know n 
ph en o m en o n  o f pu llin g  b ack  one’s h a n d  from  a p a in fu l ph y sica l im p a c t. F rom  
th is  com plex  a u to m a tism  on ly  th e  in fo rm a tio n  tra n s p o r t  in  th e  a ffe ren t and  
e ffe ren t n e rv e -ch an n e ls  will be d e a lt  w ith  in  th is  le c tu re .

1. T h e  sensory nerve-channel is kn o w n  to  d isp lay  a series o f im pulses d irec tly  
c o n tin u in g  e.g . th e  re c e p to r p o te n tia l  o f a P ac in ian  b o d y  im pressed  physica lly . 
As a re su lt o f th is  frequency m odulation  th e  freq u en cy  o f th e  im pu lses is th e  
h ig h er th e  g re a te r  th e  am p litu d e  o f  th e  recep to r p o te n tia l  is. [The question  
o f th is  freq u en cy  m o d u la tio n  w ill be  d e a lt w ith  in  a la te r  le c tu re ; n e ith e r  will 
th e  q u es tio n  now  be  discussed w h e th e r a d .c. im pu lse  or a n o th e r  frequency  
will a p p ea r (in  th e  n e rv e  cell) a f te r  d e tec tio n  of d em o d u la tio n  o f th e  freq u en t 
im pulses (of th e  n e rv e  fib re )]. I n  th e  sensory  nerve  ch an n e l th e  in fo rm atio n  
is alw ays lead  as a series o f im pu lses o f a ce rta in  frequency .

T he senso ry  n e rv e , how ever, m u s t n o t  be looked u p o n  as a passive  channel, 
because  i t  is know n  to  be able also to  m o d u la te  th e  g en e ra to r  p o te n tia l  in to  
f re q u e n t im pu lses. F u rth e rm o re , th e  P ac in ian  corpuscle-nerve  p re p a ra tio n  
tre a te d  w ith  p ro ca in  p roduces on ly  a re c e p to r p o te n tia l w ith o u t th ese  freq u en t 
im pulses o f th e  n e rv e . T h a t m eans th a t  p roca in , co n ta in in g  a s tro n g ly  basic 
N  a to m  an d  a benzene  rin g  w ith  s ix  л  e lec trons, p ro b a b ly  perfo rm es a certa in  
re a c tio n  w ith  som e com pound  o f th e  sensory  nerve . T his in ference  is co rrobo­
ra te d  b y  th e  fa c t t h a t  th e  effect o f  th io c a in  is six  tim es g re a te r  th a n  th a t  o f 
p ro ca in , th e  О a to m  o f th e  ca rb o n y l g roup  in  th e  la t te r  h av in g  been  rep laced  
b y  an  S a to m . O n th e  o th e r h a n d , th e  4 th  p  e lec tron  in  th e  M elec tro n  shell 
o f th e  S a to m  easily  becom es a d — л  e lec tron  a f te r  ju m p in g  from  o rb it p  
to  d. In  sh o r t: the sensory nerve seems to be not a sim ple channel, but also an  
actively m odulating device.

2. T he motor nerve is know n to  propagate  f re q u e n t im pu lses, b u t  th e  p ro p e rty  
of freq u en cy  m o d u la tio n  can be considered  as so m eth in g  w hich  has been  
hyp o th esized  ra th e r  th a n  ex p e rim en ta lly  p roved .

To in v e s tig a te  th is  questio n  we s ta r te d  from  th e  re su lts  o b ta in e d  b y  d ry ing  
e.g. s tr ia te d  m uscles, as described  in  th e  lite ra tu re . T he so-called  L äw en— 
T ren d e len b u rg  p re p a ra tio n  of th e  frog  (R an a  escu len ta ) was perfused  w ith

1* 3



R in g e r’s so lu tion  a n d  th e  p lexus isch iad icus exposed  to  d ry in g . A fte r  a ce rta in  
tim e  th e  m . g astro cn em iu s p ro d u ced  te ta n ic  co n tra c tio n  an d  a series o f e lec tric  
im pu lses, upon  s tim u la tio n  o f th e  d ry in g  p lexus w ith  a single e lec tric  shock 
o f  0.1 m sec. A g a in s t th e se  resu lts  (an d  m an y  o th ers  described  in  th e  l i te ra tu re )  
th e  so-called fu n d a m e n ta l freq u en cy  o f  th e  m uscle its e lf  can  be ad d u ced  as an  
o b jec tio n .

T herefo re , in  a n o th e r  series of ex p erim en ts  th e  p re p a ra tio n  w as n o t  perfused , 
b u t  its  low er leg w as p ro te c te d  from  d ry in g  b y  b e in g  covered  w ith  c o tto n ­
w ool w e tted  w ith  R in g e r’s so lu tion . T he d ry in g  p lexus was s tim u la te d  as 
b efo re  and  frequent electric im pulses were lead o f f  fro m  the nervus ischiadicus 
f i t te d  on a pa ir o f  e lec trodes inside th e  th ig h  o f th e  frog. This in d ica tes  th a t  
th e  d ry in g  nerves o f  th e  p lexus isch iad icus p ro d u ced  freq u en cy  m o d u la tio n  
w h en  s tim u la te d  w ith  a sh o rt e lec tric  shock  o f 0.1 m sec d u ra tio n .

T h is s ta te m e n t c a n  also be c o n tra d ic te d  as follow s: th e  isch iad ic  nerve  is a 
m ix ed  nerve c o n ta in in g  besides m o to r, also senso ry  fib res . H ence freq u en t 
im pulses can be c o n d u c te d  in  th e se  sensory  fib res  com ing from  th e  nerve  
end in g s in  th e  sp in d e ls  an d /o r th e  ten d o n s  while th e  m uscle p erfo rm s a te ta n ic  
c o n tra c tio n  (m ay  i t  b e  caused  b y  an y th in g ).

T o  e lim ina te  th is  p o ssib ility  th e  fa c t th a t  e x c ita tio n  an d  c o n trac tio n  can 
be  ex p e rim en ta lly  s e p a ra te d  was re so rte d  to . T he g astro cn em iu s, e.g ., w hen  
p erfu sed  w ith  h y p e r to n ic  so lu tio n  an d  s tim u la te d , show s n o rm al ac tio n  c u rren t 
w ith o u t an y  sign  o f  m ech an ica l a c tiv ity . C orrespond ing ly  a new  ex p erim en ta l 
re s u lt  is show n d e m o n s tra tin g  a series o f e lectric  im pulses lead  o ff from  th e  
n e rv u s isch iad icus a n d  s im u ltan eo u sly  a single c o n tra c tio n  o f th e  g as tro cn e­
m ius. H ence th is  series o f im pulses does n o t belong  to  th e  a ffe ren t fib res  b u t, 
com ing  from  th e  d ry in g  p lexus isch iad icus, is co n d u c ted  b y  th e  e ffe ren t fib res.

T o  sum  up : the motor nerve fib re  has the property  o f  frequency m odulation, 
hence  n e ith e r th is  c a n  be considered  exclusively  as a passive ch an n e l i t  p lays 
an  ac tiv e  role in  th e  p rocess o f in fo rm atio n .

E la b o ra tin g  th is  to p ic  fu r th e r  one comes to  w ide fie lds o f in v es tig a tio n : 
th e  m echanism  o f th e  ac tio n  o f  v e ra tr in e  (m an y  benzene rings o f w hich 
c o n ta in  a large n u m b e r  o f л  e lec trons), or th e  m echan ism  o f th e  tran sm issio n  
o f  th e  ex c ita tio n  fro m  th e  recep to r and  to  th e  effecto r, re sp ec tiv e ly , e tc . 
T hese  and  o th e r s im ila r  top ics su rp ass  th e  p ro b lem  o f ex c ita tio n , and  are 
th u s  re ferred  to  th e  te am s w ork ing  in  e lec tronb io logy  an d  b io cy b ern e tics  in 
o u r B iophysical I n s t i tu te .

SOM E Q U E S T IO N S  C O N C E R N IN G  T H E  R E G U L A T IO N  O F  C E L L U L A R
P R O C E S S E S

J .  L a d i k

Central Research In s titu te  for Chem istry of the H ungarian A cadem y of Sciences, B udapest

T h e general p ro p e rtie s  o f th e  genetic  code — S u rv ey  o f th e  d iffe ren t codons — 
T h e  question  o f th e  s ta b ili ty  o f th e  code — E x p e rim e n ta l in v es tig a tio n s  on 
th e  un iv ersa l n a tu re  o f th e  code — D a ta  show ing  also rev e rsed  degeneracy  
in  a sm all a m o u n t (one codon m ay  code fo r d iffe ren t am ino  acids w ith  d if­
fe re n t p ro b ab ility ) — T he s ta tis t ic a l  n a tu re  o f th e  code — T he questions of
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th e  ev o lu tio n  o f th e  code — F o rm u la tio n  o f  th e  p rob lem  o f cell d iffe ren tia tio n  
on th e  basis o f self-rep roducing  a u to m a to n s .

The ce llu la r re g u la tio n  system  o f Ja c o b  and  M onod — In d u c tio n  an d  
repression  o f  enzym e syn th esis  — T h e  exam ple of P i to t  an d  H eid e lb e rg e r 
show ing how  th e  fu n c tio n in g  of th e  re g u la tio n  system  w ill change u n d e r th e  
effect o f a carcinogen  (also a fte r  th e  ceasing  o f th e  e ffec t o f  carcinogen). — 
Possib le a c tiv a tio n  o f  th e  d u p lica tio n  o f  th e  tu m o r v iru s  D N A  m olecules 
u n d e r th e  effect o f  carcinogens or ra d ia tio n s . — T he ch an g ed  fu n c tio n in g  o f 
th e  reg u la tio n  sy stem  a f te r  th e  ceasing  o f  th e  p rim er effec t.

ON SOM E P R O P E R T IE S  O F C E R E B R A L  IN F O R M A T IO N  ST O R A G E

G. Á dám

Physiological Group, E ötvös L oránd U niversity, B udapest

On th e  basis o f  ow n ex p e rim en ta l re su lts  and  l i te ra ry  d a ta  th e  “ tw o- 
p rocess”  th e o ry  o f m em o ry  sto rage  p ro p o sed  b y  H ebb  seem s to  be a su itab le  
s ta r tin g  h y p o th es is . A ccord ing  to  th is  th e o ry , th e  in it ia l  fo rm  o f m em ory  
acq u is itio n , th e  so ca lled  te m p o ra ry  (sh o rt te rm ) m em o ry  is n o t id e n tic a l 
— concern ing  its  m ech an ism  — w ith  th e  p e rm a n e n t (long te rm ) m em ory  
sto rage .

T he m echan ism  o f te m p o ra ry  m em o ry  has been in v e s tig a te d  b y  observ ing  
th e  s to rag e  o f  co n d itio n a l evoked  p o te n tia ls . The to p o g ra p h ic  and  te m p o ra l 
sequence o f  th e  s to red  b ioe lec tric  tra c e  as well as its  in te rfe ren ce  w ith  e le c tro ­
convulsive shock  h a v e  b een  s tu d ied . T h e  suggestion  is p rop o sed  th a t  sh o r t 
te rm  m em ory  depends u p o n  changes in  neu ronal re v e rb e ra tin g  c ircu its : i t  
seem s to  be  e ssen tia lly  a m em brane-p rocess m an ifested  in  a lte ra tio n s  o f 
sy n ap tic  a n d  n eu ro n a l b ioe lec trica l a c tiv ity .

The p ro b lem  o f p e rm a n e n t m em ory  s to rag e  is d iscussed  on th e  basis o f 
H y d én ’s m o lecu lar th e o ry . T ran sfe r ex p erim en ts  h av e  b een  u n d e r ta k e n  as 
su itab le  te s ts  fo r in tra c e llu la r  s to rag e . T h e  in itia l aim  h as been  th e  re p ro d u c ­
tio n  an d  co n tro l o f th e  in v es tig a tio n s  on m am m als w h ich  follow ed th e  w ell 
know n ex p erim en ts  o n  f la tw o rm s. T h e  lea rn in g  an d  m em o ry  acqu is itio n  o f  
ra ts  could  be fa c ilita te d  b y  in jec tin g  b ra in  ex trac ts  o f tra in e d  an im als p ro v id ed  
some p re lim in a ry  e x p e rim en ta l co n d itio n s were k e p t. T h e  o p tim a l fa c ilita tio n  
occurs u sin g  b ra in  e x tra c ts  o f donor an im als n o t b e in g  “ o v e r-co n d itio n ed ”  
an d  in  case o f g row n-up  rec ip ien ts  n o t  h a b itu a te d  p re v io u s ly  to  th e  co n ­
d itio n a l s tim u lu s . N o tw ith s ta n d in g  th e  in tra c e llu la r  m o lecu la r m echan ism  o f 
th e  long  te rm  in fo rm a tio n  s to rage , acco rd in g  to  th e  e x p e rim e n ta l re su lts  th e  
tran sfe r-p h en o m en o n  seem s to  be r a th e r  o f  non-specific  ch a rac te r.

On basis o f ou r ow n d a ta  th e  possib le  w ays of in te rre la tio n s  betw een  te m ­
p o ra ry  an d  p e rm a n e n t in fo rm a tio n  s to ra g e  are d iscussed .
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E. G h a s t y á n

In s titu te  of Physiology, U niversity  Medical School, Pécs

ON THE CYBERNETICAL PROBLEMS OF BEHAVIORAL RESEARCH

O ne of the  n e c e ssa ry  cond itions o f  a cy b ern e tica l ap p ro a c h  o f b eh av io r 
is i ts  q u an tif ic a tio n . T h is .req u irem en t has p a r tia lly  b een  accom plished b y  
ex p e rim en ta l p sy ch o lo g y  in  red u c in g  com plex  b eh av io ra l actions to  th e ir  
b a s ic  and  easily re p ro d u c ib le  co m p o n en ts . H ow ever, th e  e le m e n ta ry  b eh av io ra l 
p a tte rn s  (co n d itio n a l reflexes) s e p a ra te d  u n til  now  are  s till fa r from  b e ing  
id e a l objects o f a  c y b e rn e tic a l a p p ro a c h  because: a)  co n d itioned  reflexes 
(m a in ly  m otor e v e n ts )  do n o t allow  o f sa tis fa c to ry  q u a n tif ic a tio n  or only  o f 
th e i r  fractions, b) i t  becam e ev id en t t h a t  a con sis ten t b e h a v io ra l th e o ry  can  
n o t  be  co nstruc ted  o n  th e  basis o f  o v e rt m an ifes ta tio n s  a lone. I t  is now  obvious 
t h a t  th is  ta sk  re q u ire s  th e  reco rd in g  a n d  m easu ring  o f th o se  p ecu liar in te rn a l 
(n eu ra l) “ s ta te s”  w h ic h  h av e  also b een  p o s tu la te d  b y  e x p e rim e n ta l psychology  
in  th e  form  of in te rv e n in g  v a riab les  o r h y p o th e tic a l c o n s tru c ts . A successful 
in v es tig a tio n  o f th e se  fac to rs  has, h o w ever, on ly  been com m enced  in  th e  la s t  
d ecad e , m ainly  w ith  th e  in tro d u c tio n  o f  th e  an a ly tica l m ethods o f n e u ro ­
physio logy  in to  b e h a v io ra l s tu d ies . O n th e  basis o f th is  considera tion  th e  
w hole  p a s t o f b e h a v io ra l re search  can  o n ly  be reg a rd ed  as a p re p a ra to ry  f i r s t  
s te p  tow ards th e  c y b e rn e tic a l ap p ro ach .

T h e  au th o r gives a  sh o r t  acco u n t o f  th e  p re se n t s ta tu s  a n d  som e im p o r ta n t 
e lec trophysio log ica l discoveries o f  th e  f ie ld  o f m o tiv a tio n  a n d  cond ition ing . 
A ccord ing  to  r e c e n t find ings m o tiv a tio n  (one o f th e  p rin c ip a l in te rv en in g  
v a riab le s  p o s tu la te d  b y  ex p e rim en ta l psychology) p ro v es to  be an  hom eo- 
s ta tic a lly  reg u la ted  c e n tra l ev en t. T h e  ap p earan ce  of th e  n o tio n  o f reg u la tio n  
in  behav io ra l re se a rc h  has a tw ofo ld  sign ificance: a )  i t  m akes palpab le  an d  
m easu rab le  tho se  fa c to rs  w hich w ere m a in ly  responsib le  in  th e  p a s t fo r 
th e o re tic a l co n tro v ersie s  in  psycho logy , b) i t  rep resen ts  a genu ine cy b ern e tica l 
n o tio n  (control) a n d  th u s  a sp o n tan eo u s access to  th e  c y b e rn e tic a l and  n e u ro ­
physiological v ie w p o in ts . D a ta  co n cern in g  th e  n eu ra l m echan ism s o f reg u la tio n  
o f  m o tiva tion  are  p re se n te d  an d  som e p rin c ip a l questions o f th e  basic m ech a­
n ism s  of reg u la tio n  (feed -back  an d  feed -fo rw ard ) an d  th e  p a r tic u la r  significance 
o f  inh ib itio n  in  th is  c o n te x t are d iscussed .

S IM U L A T IO N  O F  A N  A SSU M ED  N E R V O U S  M E C H A N ISM  C O N T R O L ­
LIN G  C O -O R D IN A T E D  L IM B  M O V EM EN TS IN  A M P H IB IA

G. S z é k e l y

D epartm en t of A natom y, U niversity  Medical School, Pécs

I t  is know n t h a t  o n ly  th e  lim b seg m en ts  o f th e  sp in a l co rd  a re  able to  con tro l 
co -o rd in a ted  lim b  m o v em en ts . E x p e rim e n ts  on th e  n a tu re  o f  these  segm ents 
re v e a l th e  fo llow ing : (1) N ervous a c tiv itie s  d e te rm in in g  th e  rh y th m  an d  
m o v em en t p a t te rn  o f  th e  lim b are  in h e re n t in  th e  lim b seg m en ts . (2) T horacic
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sp ina l co rd  seg m en ts , i f  th e y  are tra n s p la n te d  in  th e  p lace  o f lim b segm en ts 
a t  a v e ry  e a rly  em b ry o n ic  age a n d  i f  th e y  develop m ore m o toneu rones th a n  
n o rm ally , are ab le  to  m ove a lim b . T h e  m ovem en t o f  th e  lim b is th e  b e t te r ,  
th e  la rg e r is th e  n u m b e r o f m o toneu rones in  th e  g ra fte d  th o rac ic  seg m en ts . 
(3) T he m a jo rity  o f  lim b  m uscles receive  in n e rv a tio n  from  all th re e  lim b  seg ­
m en ts. M otoneurones supp ly ing  in d iv id u a l lim b m uscles a re  a rran g ed  in  sm all 
g roups in  such  a m an n e r th a t  m uscles rep resen ted  p re d o m in a n tly  in  th e se  
g roups m ay  a c t e ith e r  as sy n erg is t o r a n tag o n is t. (4) M odel ex p erim en ts  w ith  
a rtif ic ia l n eu rones show  th a t  ne tw orks w ith  re c u rre n t cyclic in h ib itio n  g en e ra te  
rh y th m ic  o u tp u t  in  response to  con tin u o u s reg u la r o r ran d o m  in p u t. T he 
o u tp u t  p a tte rn s  o f  th e se  netw orks d ep en d  on (a )  th e  tim e  w hich  elapses before  
an  in h ib ite d  n eu ro n e  s ta r ts  firin g ; (b )  th e  n u m b er o f  neurones com posing  
th e  n e tw o rk ; (c )  th e  n u m b er o f in h ib ito ry  connections. F ro m  these  re la tio n ­
sh ips sim ple e q u a tio n s  can be d e riv ed , an d  th e  o u tp u t  p a tte rn s  o f n e tw o rk s  
com posed o f a n y  n u m b e r of neurones can  be ca lcu la ted . T he fu n c tio n  o f such  
netw o rk s is exceed in g ly  versa tile  a n d  suggests an  ea sy  w ay  to  s im u la te  th e  
assum ed  nervous m echanism s co n tro llin g  co -o rd ina ted  lim b  m ovem ents.

R E C E N T  D A TA  ON B R A IN  STEM  L E A R N IN G  P R O C E S S E S

É va Ma r k e l  a n d  G. Á dám

Physiological Group, E ötvös L oránd U niversity, B udapest

T he au th o rs  re p o r te d  recen tly  (H u n g . Physio l. Soc. a n d  E E G  Soc. M eetings, 
1966) m id b ra in  co n d ition ing  ex p erim en ts . As a c o n tin u a tio n  o f th ese  s tu d ies  
th e  p a p e r  gives acco u n t on tw o series o f  ex p erim en ts:

(1) T he re sp ira to ry  cond itional re fle x  to  acoustic  s tim u lu s  in  ra ts  pers is ts  
fo r severa l days a f te r  h igh  d ece reb ra tio n . T he d iffe ren tia l in h ib itio n  e la b o ra te d  
before  th e  su rg ica l in te rv e n tio n  p e rs is ts  likew ise a f te r  tran ssec tio n .

(2) C ond itional evoked  p o ten tia ls  can  be reco rded  from  th e  m id b ra in  
re tic u la r  fo rm a tio n  in  cats in  acu te  ex p erim en t. T his e lec tro g rap h ic  le a rn ed  
response  pers is ts  a f te r  tran ssec tin g  th e  b ra in  s tem  on  th e  level above th e  
m esencephalon . T h e  cond itional p o te n tia l  can  be ex tin g u ish ed  an d  re e s ta b ­
lished  a fte r  re p e a te d  stim u lu s-p a irin g s. T he e lab o ra tio n  o f a co n d itio n a l 
response  s ta r te d  in  th e  d ece reb ra ted  p re p a ra tio n  is s im ila rly  succesful.

T he role o f m id b ra in  s tru c tu res  in  le a rn in g  is d iscussed  on th e  basis o f th e  
ex p e rim en ta l d a ta .
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E L E C T R O G R A P H IC  C H R O N IC  M E M O R Y  T R A C E  IN  T H E  CAT

T. K u k o h e l l i a n d  G. A dám

Physiological Group, Eötvös Loránd U niversity, Budapest

I n  p rev ious p a p e rs  (A c ta  Physio l. H u n g . 26. 1965; 6 th  In te rn . Congr. E E G  
V ien n a , 1965) th e  a u th o rs  p resen ted  d a ta  on th e  co n d itio n in g  o f evoked 
p o te n tia ls  in  a c u te  e x p e rim e n t a n d  re p o r te d  som e p ro p e rtie s  o f  th is  b io ­
e lec trica l m em ory  m o d el.

In  th e  p re sen t w o rk  on cats w ith  ch ro n ica lly  im p la n te d  electrodes i t  w as 
d e m o n s tra te d  t h a t :

(i) T he asso c ia tio n  o f  an  a u d ito ry  s tim u lu s  (click) fo llow ed b y  e lec trical 
s t im u la tio n  o f th e  p a d  w ith  a de lay  o f  200 m sec resu lts  in  th e  ap p earan ce  
o f  tw o  co n d itio n a l ev o k ed  p o ten tia ls  on  th e  a u d ito ry  a n d  som atosenso ry  
c o rte x : in  th e  m o m e n t co rrespond ing  to  th e  de livery  of th e  CS an d  200 m sec 
la te r ,  in  th e  m o m e n t co rrespond ing  to  th e  prev ious cu tan eo u s re in fo rcem en t. 
T h is  la t te r  co n d itio n a l evoked  response  p ro v es to  he a ch ron ic  m em ory  tra c e : 
i t  la s ts  for 8 -1 0  d a y s  w ith o u t re in fo rcem en t an d  i t  ex tingu ishes show ing  
a m p litu d e -f lu c tu a tio n s . T he ex tin c tio n  can  be d isinh ib ited .

(ii) T he evoked re sp o n se  app earin g  to  th e  co n d itio n a l c lick -stim ulus follow ing 
th e  associations su ffe rs  som e changes to o : i t  seem s to  he likew ise a la s tin g  
le a rn e d  p henom enon .

(iii) A m ark ed  p a rra lle lism  b e tw een  b ioelec tric  an d  b eh av io ra l signs o f  
le a rn in g  is o b se rv ab le : th e  delayed  evoked  p o te n tia l is accom pan ied  b y  som atic  
m o to r  response.

N E W  DATA ON T H E  E L E C T R O G R A P H IC  SIG N S O F  H U M A N  M EM O RY
T R A C E

I. MÉSZÁROS

In s ti tu te  of Physiology, U niversity  Medical School, Budapest

In  previous e x p e rim e n ts  (A cta P h ysio l. H u n g . 30. Supp l. 300, 1966) d elayed  
co n d ito n a l evoked  p o te n tia ls  were reco rd ed  in  m an  follow ing delayed  associ­
a tio n  o f acoustic  (CS) a n d  p h o tic  (US) s tim u li, in  th e  m o m en t co rrespond ing  
to  th e  re inforcing  p h o tic  s tim u lus. In  th e  p re se n t series i t  has been found 
th a t :

(i) This h u m an  m em o ry  m odel p e rs is ts  fo r a b o u t 4 m o n th s  w ith o u t re in ­
fo rcem en t.

(ii) Im m ed ia te ly  p r io r  to  th e  co n d itio n a l evoked  response  a neg a tiv e  w ave 
is observab le  on th e  oscillogram m e re la te d  p e rh ap s to  th e  lea rn in g  process.

(iii) The b ip o la rly  reco rd ed  b ioelec tric  m em o ry  tra c e  consists o f th ree  m ain  
w ave-com ponen ts.
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E F F E C T  O F  D IF F E R E N T  R N A -E X T R A C T S  ON E X P E R IM E N T A L
L E A R N IN G

J .  F a i s z t

Physiological G roup, Eötvös Loránd U niversity , Budapest

As a co n tin u a tio n  o f  ea rlie r ex p erim en ts  on th e  m olecular aspects  o f le a rn in g  
(A cta  P h ysio l. H u n g . 30. 301. 1966) th e  aim  of th e  p re se n t s tu d y  w as to  
ch a rac te rize  th e  b ra in  R N A -frac tio n  responsib le  for th e  en h an cem en t o f 
le a rn in g . T he effect o f rihosom al, so luble  an d  lab ile  b ra in  R N A -frac tions o f  
r a ts  perfo rm in g  an  av o idance  co n d itio n a l response  to  aco u stic  stim u lus on 
th e  lea rn in g  o f n a iv e  ra ts  in je c te d  in tra p e rito n e a lly  b y  th e se  ex trac ts  w as 
in v e s tig a te d . A ccord ing  to  th e  re su lts  th e  rihosom al R N A -frac tio n  enh an ces 
th e  fo rm a tio n  o f  th e  co n d itio n a l re flex , w hereas th e  tw o o th e r  frac tions a re  
less effec tive. O n th e  basis o f  th e  re su lts  i t  is d iscussed w h e th e r th e  observed  
fa c ilita tio n  o f le a rn in g  is due  to  R N A -effec t an d  w h e th e r th is  enhanc ing  
in flu en ce  is a re su lt o f th e  d onor an im a l’s tra in in g  or o f  som e non specific

T R A IN  O F  S P IK E S  ON M O TO R N E R V E

G. B iró

Biophysical In s titu te , U niversity  M edical School, Pécs

As i t  is know n  th e  senso ry  nerves can  tra n s fo rm  th e  g en e ra to r po ten c iá l 
in to  fre q u e n t n e rv e  im pulses a n d  th e  freq u en cy  o f th ese  im pulses carries th e  
in fo rm a tio n  c o n te n t o f e x c ita tio n . A ccord ing  to  F re y ’s h y p o th esis  th e  a b ility  
is a sc rib ed  also to  m o to r nerves to  tra n s fo rm  th e  c o n s ta n t course o f d irec t 
c u rre n t in to  fre q u e n t im pulses o f ex c ita tio n . I n  ou r ex p erim en ts  carried  o u t 
on  fro g ’s sc ia tic -g astro cn em iu s p re p a ra tio n  a com parison  w as m ade b e tw een  
th e  e ffec t o f  su p ram ax im a l s tim u la tio n  b y  d irec t c u rre n t a n d  b y  a re c tan g u la r  
im p u lse  of 0.1 m s a t  th e  sam e v o ltag e . T he c o n trac tio n  o f th e  m uscle as w ell 
as th e  ac tio n  c u rre n t o f th e  n e rv e  an d  th e  m uscle w ere reco rd ed  s tim u lta -  
neo u sly . R ecord ing  te ta n u s  as a response  o f th e  m uscle to  d . c. s tim u lus, th e  
oscillogram s show  th e  tra in s  o f ac tio n  c u rre n ts  o f b o th  th e  nerv e  an d  th e  
m uscle . T he ap p earen ce  o f  th e  n e rv e  ac tio n  c u rre n t h a v in g  5-10  w aves 
— h ere  i t  is n o t th e  q u estio n  o f a , ß, . . . e tc . w aves — p o in ts  to  th e  fa c t t h a t  
th e  m o to r nerves can  rea lly  tra n s fo rm  th e  c o n s ta n t course o f  th e  stim u lus o f 
d ire c t c u rre n t in to  fre q u e n t ex c ita tio n .
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B IO F R E Q U E N C IE S  A N D  C Y B E R N E T IC S

L. K ir á l y fa l v i

Biophysical In s titu te , U n iversity  Medical School, Pécs

I t  is an  essen tia l p ro p e r ty  of th e  n e rv e  fibers to  te n d  to  give a period ic  
e lec trica l response to  a  c o n s ta n t s tim u lu s  (som etim es to  a single s tim u lu s  as 
w ell). The m ost s ig n if ic a n t aspect o f th is  is th e  tra n sfo rm a tio n  of th e  g en e ra to r 
p o te n tia l  in to  a t r a in  o f  p ro p ag a ted  pu lses , an o th e r a sp ec t is e.g. th e  dam ped- 
osc illa tion-like local response  elic ited  b y  a su b th resh o ld  stim u lu s in  ce rta in  
cases. F o r th e  m ech an ism  of th e  p h en o m en o n  i t  m ay  be  help fu l to  consider 
p h y sica l analogs w ith  know n m ech an ism . — E lec trica l, m echan ical and  
e lec tron ic  system s a re  rev iew ed, p e rfo rm in g  period ic  response  to  an  im pulse 
o r c o n s ta n t in flu en ce . T he considered  sy stem s p e rm it th e  u n d e rs ta n d in g  or 
in te rp re ta tio n  o f som e de ta ils  o f th e  n e u ra l perio d ic ity , in c lu d in g  n o n lin ea rity , 
se lf-con tro l, freq u en cy -m o d u la tio n , th e  w ay  an d  role o f th e  th resh o ld -ch an g e . 
T h e  con tro lled  su p p ly  o f  e lec trical en e rg y  seem s to  he a re le v a n t fac to r . The 
q u es tio n  arises, w h ich  a re  th e  s tru c tu ra l  conditions as w ell as th e  m olecu lar 
a n d  elec tron  p rocesses w hich m ake th e se  effects possib le.

FO R M A T IO N  A N D  T R A V E L L IN G  O F  B IO L O G IC A L  SIG N A L S 
-  A N  E L E C T R O N IC  PR O C E SS

T . L a katos

Biophysical In s titu te , U n iversity  Medical School, Pécs

T his re p o rt — as a c o n tin u a tio n  o f th e  o th e r th ree  lec tu res  o f ou r in s t i tu te  — 
deals w ith  th e  p ro b lem  how  biological signals ca rry ing  in fo rm a tio n  are  form ed. 
T h e  hypo thesis  acco rd in g  to  w hich e lec tro n ic  p h en o m en a  p la y  an  im p o r ta n t 
p a r t  in  biological e x c ita tio n  processes is su p p o rted  n o t on ly  b y  a n u m b e r of 
fo rm er l ite ra ry  d a ta ,  b u t  also b y  o u r ow n ex p erim en ta l re su lts . F ro m  am ong 
o u r  experim en ts one series will be re p o r te d . This was ca rried  o u t w ith  frog 
h e a r ts . These ex p e rim en ts  show ed th a t  th e  b ea tin g  o f h e a r ts  fo rm erly  s to p p ed , 
cou ld  be re s ta r te d  a g a in , w hen th e  h e a r ts  h ad  been  s ta in e d  b y  eosin  and  
illu m in a te d  w ith  in te n s iv e  visible l ig h t. T he system  o f e lec trons in  an  eosin 
m olecule is ex c ited  b y  th e  p h o tons o f  l ig h t an d  — in  o u r op in ion  — th e  fo r­
m a tio n  of bio logical ex c ita tio n  could  be  re s ta r te d  b y  accep tin g  th is  energy , 
te m p o ra r ily  s to red  b y  th e  elec tron  sy s te m  o f th e  dye m olecules.

In  accordance w ith  R ieh l’s re c e n t d a ta  p ro to n -sem ico n d u cto rs  are  able to  
ta k e  p a r t  n o t on ly  in  trav e llin g  o f in fo rm a tio n , b u t  also in  s to rin g  in fo rm atio n , 
as i t  has been  show n  b y  th e ir  te c h n ic a l use.
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A N A L Y SIS  O F T H E  LO CO M O TIO N  P A T T E R N S  E V O K E D  BY E L E C ­
T R IC A L  ST IM U L A T IO N  O F  T H E  H Y PO T H A L A M U S IN  CAT

I. Szabó , P. P. Mo ln á r , P. K olta  a n d  E. Gra styá n

In s titu te  of Physiology, U niversity  Medical School, Pécs

T he u n its , w hose o u tp u t  is d e te rm in ed  n o t only  b y  th e ir  in p u t  b u t  b y  th e  
e lapsed  tim e  as a p a ra m e te r  too , a re  o ften  used  in  tech n ica l con tro l sy stem s. 
I f  we consider th e  e ffec t o f th e  h y p o th a la m ic  s tim u la tio n  as th e  in p u t an d  
i f  th e  s ta te  o f th e  sy s te m  is in d ica ted  b y  th e  d irec tion  o f  th e  elic ited  locom otion , 
i t  seem s th a t  in  th e  h y p o th a la m ic  reg u la tio n  o f th e  m o tiv a tio n  p ro b a b ly  
s im ila r u n its  ta k e  p a r t :

1. D u rin g  a su s ta in e d  (0.5-1 m in) e lec trical s tim u la tio n  th e  d irec tio n  o f 
th e  locom otion  re p e a te d ly  changes. T he d irec tio n  rev e rsa l tim e  an d  th e  tim e  
o f re tu rn  reg u la rly  v a rie s  d epend ing  on th e  p a ra m e te rs  an d  th e  an a to m ica l 
lo ca tio n  o f th e  s tim u la tio n  as well.

2. I f  b y  th e  in te r ru p tio n  o f a sh o rt s tim u la tio n  a reb o u n d  m o v em en t 
appears w hich  is o p p o site  in  d irec tio n  to  th e  one w hich  occurred  d u rin g  s tim u ­
la tio n , th e n  th e  d irec tio n  o f th e  locom otion  in d u ced  b y  a second s tim u la tio n  
ap p lied  w ith in  a d e fin ite  tim e  (3—45 sec) w ill be also opposite . Such a “ re c e n t 
m em o ry ”  for th e  d irec tio n  of re b o u n d  m ov em en t could  becom e, how ever, 
in d e p e n d e n t o f th e  tim e  p a ra m e te r , i f  we sw itch  o ff th e  s tim u la tio n  on a 
p red e te rm in ed  p o in t o f  th e  ex p erim en ta l cage (on a pedal) an d  so we e stab lish  
a co n d itio n a l p ed a l-ap p ro ach  or p ed a l-av o id an ce  reac tio n .

A ST U D Y  O F  H Y P O T H A L A M O -N E O C O R T IC A L  R E G U L A T O R Y  
M EC H A N ISM S B Y  E V O K E D  P O T E N T IA L  A V E R A G E IN G  T E C H N IQ U E

G. K a rm o s , E. Gra sty á n , J. Ma r t in  an d  L. K e l l é n y i

In s titu te  of Physiology, U niversity Medical School, Pécs

W ith  freely  m oving  ca ts  th e  senso ry  evoked  co rtica l p o te n tia ls  show  d efin ite  
changes in  d iffe ren t s ta te s  of aw areness.

R ecen tly  th e  p re se n t au th o rs  e s tab lish ed  a co rre la tio n  be tw een  th e  rew ard in g  
or p u n ish in g  c h a ra c te r  o f th e  b eh av io ra l reac tio n s e lic ited  b y  h y p o th a la m ic  
e lec trical s tim u la tio n  a n d  th e  co n co m itan t h ip p o cam p a l e lec trical m an ifes­
ta tio n s .

I n  th e  p re sen t ex p erim en ts  th e  evoked  p o ten tia ls  e lic ited  b y  sensory  stim u li 
and  b y  e lec trical s tim u la tio n  o f th e  sensory  p a th w a y s  w ere s tu d ied  d u rin g  
d iffe ren t m o tiv a tio n a l reac tio n s. T he p o ten tia ls  w ere av erag ed  b y  a 128 ch an n e l 
d ig ita l analyzer.

C orrelations w ere fo u n d  b e tw een  th e  ch a ra c te ris tic  b eh av io ra l reac tio n s, 
th e  h ip p o cam p a l e lec trica l m an ifesta tio n s an d  th e  changes o f th e  v isua l an d  
a u d ito ry  co rtica l ev o k ed  p o ten tia ls .

T he role o f m o tiv a tio n a l m echanism s in  th e  cen tra l con tro l o f senso ry  
processes is be ing  discussed.
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A N A L Y SIS  O F  T H E  R E G U L A T O R Y  A C T IO N  O F  M ID L IN E  T H A L A M IC  
N U C L E I W IT H  E L E C T R IC A L , M O TO R  A N D  V E G E T A T IV E  IN D IC A T O R S

L .  Á n g y á n  and P. J u h á s z

In s titu te  of Physiology, U niversity  Medical School, Pécs

A t a previous m e e tin g  o f  th e  H u n g a ria n  P hysio logical S oc ie ty  a co rre la tio n  
b e tw een  th e  n eo c o rtic a l an d  h ip p o cam p a l e lec trica l ac tiv itie s  an d  b eh av io u ra l 
m an ifesta tio n s e lic ite d  b y  e lec trical s t im u la tio n  o f th e  non-specific  th a lam ic  
n u c le i on freely  m o v in g  ca ts was re p o r te d . In  th e  p re se n t s tu d y  a tte n tio n  was 
focused  on th e  v e g e ta tiv e  acco m p an iem en ts  o f m idline th a la m ic  s tim u la tio n .

B y  app ly ing  d iffe re n t s tim u la tio n  in te n s itie s  to  th e  sam e loci a s tr ic t  
co v a ria tio n  b e tw een  th e  s im u ltan eo u sly  reco rd ed  v e g e ta tiv e  (E cg, re sp ira to ry  
ra te ,  p u p illa ry  size , b lood  p ressu re  a n d  th e  level o f b lood  sugar) as well as 
c o rtic a l e lec trical a n d  m o to r effects w as fo und . In  ad d itio n  to  th a t  ch a rac ­
te r is tic  d ifferences in  th e  effects o f d iffe ren t th a lam ic  reg ions b o th  in  th e  
d irec t-  and th e  a fte r-e ffec ts  o f s t im u la tio n  w ere observed .

O n th e  basis o f  p re se n t find ings th e  in te g ra tiv e  fu n c tio n  o f m id line th a lam ic  
n u c le i is discussed.

C Y B E R N E T IC A L  P R IN C IP L E S  IN  R E G U L A T IN G  T H E  N E U R O N A L  
A C T IV IT Y  O F  T H E  R E D  N U C L E U S

Y . Y .  F a n a b d j i a n

In stitu te  of Physiology, Y erevan, USSR

T h e d is tr ib u tio n  o f  e lec trical p o te n tia ls  along th e  cross-section  of th e  m id ­
b ra in  a fte r a n tid ro m ic  ac tiv a tio n  fro m  th e  sp inal cord  th ro u g h  c o n tra la te ra l 
ru b ro sp in a l t r a c t  w as in v es tig a ted  b y  m icroelec trode  reco rd in g  on th e  cats. 
T h e  zone of th e  m a x im a l a c tiv ity  w as localized  w ith in  a d e p th  o f 7 .5-10  m m  
fro m  th e  su rface o f  th e  su p erio r co llicu lus. T he n eg a tiv e  p o ten tia ls  were 
g en e ra ted  w ith in  a  lim ite d  area  a b o u t 2 m m  across. T his a rea  corresponded  
to  th e  m ag noce llu la r p a r t  of th e  re d  nucleus (R N ).

T h e  s tim u la tio n  o f  th e  c o n tra la te ra l nucleus in te rp o s itu s  (IN ) led  to  m ono­
sy n a p tic  ex c ita tio n  o f  th e  neu rones o f  R N . T he m o n o sy n ap tic  ex c ita tio n  of 
th e  sam e neu ro n es, b u t  n o t o f th e  sam e k in d , h ad  been  show n b y  ac tiv a tio n  
o f  th e  ip sila te ra l sen so m o to r c o rtex  (SM ). T he possib ility  o f th e  an tid ro m ic  
a c tiv a tio n  of som e neu rones o f R N  h a d  also been fo u n d  b y  th e  s tim u la tio n  
o f  th e  c o n tra la te ra l IN .

T he reg u la tion  o f  th e  neu ro n a l a c t iv i ty  o f  th e  R N  was re p re se n te d  b y  severa l 
m echan ism s: th e  in h ib ito ry  in flu en ce  (d isfac ilita tion ) from  th e  cerebellar 
c o r te x ; tw o d iffe re n t e x c ita to ry  in flu en ces from  th e  R N  an d  SM resp ec tiv e ly  
a n d  feed back  m ech an ism  from  th e  R N  to  IN .
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SIM U L A T IO N  O F  IN S T R U M E N T A L  C O N D IT IO N A L  R E F L E X E S  W IT H
C O M PU T E R S

T. E n d rő d i, Ж. Ge r b n e r  an d  É va  W iszt

The Psychological In s ti tu te  and  the Central In s titu te  for Physical Research of the  A cadem y of Sciences, B udapest

T he b ra in  s tru c tu re s  as well as th e  com binations o f  irr ita tio n s  invo lv ed  
in  o u r ex p erim en ts  w ith  anim als p resu m e  a le a rn in g  m a tric e  o f a t  le a s t 12 
e lem en ts. D epend ing  on th e  co n firm a tio n , th e  in fo rm a tio n  co n ten t varies  
acco rd in g  to  th e  le a rn in g  ch a rac te ris tic s  and  th e  g en era liza tio n  of ir r i ta tio n . 
In d iv id u a l fac to rs can  be ap p ro ach ed  b y  sim u la tio n  o f  th e  in te rn a l m o tive  
pow er. R eflex  connec tio n s can  be m odelled  as s to c h a s tic  courses p rev a ilin g  
th ro u g h  series o f ra n d o m  even ts. T h e  in p u t signals ru n  th ro u g h  th e  periods 
o f  id en tif ic a tio n  o f  ir r ita tio n s , d e te rm in a tio n  o f reac tio n s  an d  m em oriza tion ; 
th e  l a t te r  one t r e a ts  th e  re tu rn e d  in fo rm a tio n  a b o u t th e  re su lt o f th e  re a c tio n  
too .

T he dog b ra in  m odel rep ro d u ced  th e  resu lts  o f o u r ex p e rim en t, n am e ly : 
b u ild in g  up  o f th e  fa c ilita tin g  an d  h in d e rin g  co n d itio n a l reflexes, th e  ro le of 
in te rn a l m otive p o w er in  th e  in d iv id u a l b eh av io u r a n d  in  th e  changes ta k in g  
p lace  in  consequence o f e x tirp a tio n s ; m oreover i t  rep ro d u ced  th e  fu r th e r  
dev e lo p m en ts  o f th e  ru in e d  co n d itio n a l connections. T h is confirm s ou r su p p o ­
s itio n  on th e  ce n tra l sw itch ing  m echan ism  o f th e  co n d itio n a l reflexes an d  w ith in  
i t  on th e  role o f  th e  fo rehead  lobe: th e  e x te rn a l i r r i ta tio n s , th e  reac tio n s 
jo in in g  th e m , th e  in fo rm a tio n  re tu rn e d  ab o u t th e ir  co n firm a tio n  as w ell as 
th e  cond itio n a l connec tions on th e  basis o f th e  in te rn a l m o tive  pow er are  all 
here  in te g ra te d . T h e  s tru c tu re  o f th e  m odel m akes i t  possib le to  m odel co n ­
d itio n a l connections as m any  as w a n te d . W ith  th is  we gain  possib ility  to  
a p p ro a c h  com plex  b eh av io u rs .

E L E C T R O N IC A L  A N D  C O M PU T E R  M O D E L  O F  IN S T R U M E N T A L  
C O N D IT IO N A L  R E F L E X E S

M. Ge r b n e r , É va  W iszt  and T. E n d r ő d i

The Pd ychological In s titu te  and the Central In s titu te  for Physical R esearch 
of the A cadem y of Sciences, Budapest

In  th e  fo rehead  lo b e  o f th e  dogs fa c ilita tin g  an d  h in d e rin g  s tru c tu re s  w ere 
fo u n d  w hich  co n tro l in s tru m e n ta l co n d itio n a l connec tions. T heir fu n c tio n in g  
was ap p ro ach ed  w ith  th e  m odel-analysis o f th e  co n d itio n a l connections.

O ur e lec tron ic  m odel con ta ins sw itches for in d ica tio n  o f  irr ita tio n s , reac tio n s 
a n d  co n firm a tio n s, in fo rm a tio n -s to rin g  an d  logical e lem en ts , as well as lam p s 
to  in d ic a te  th e  w o rk in g  o f th ese  e lem en ts. I f  th e  ir r i ta t io n  and  th e  reac tio n  
are follow ed b y  co n firm a tio n , th e  in fo rm a tio n  c o n te n t o f  th e  sto rage  device 
sw ings to w ard s fa c ility ; in  case o f m issing  o f c o n firm a tio n , th e  in fo rm atio n  
c o n te n t sw ings to w a rd s  h in d ran ce . I f  th e  fa c ilita tin g  in fo rm a tio n  c o n te n t 
exceeds th e  h in d e rin g  one, a te m p o ra ry  connection  bu ild s up  in  th e  a p p a ra tu s  
b e tw een  th e  given i r r i ta t io n  and  re a c tio n . I f  th e  h in d e rin g  in fo rm atio n  c o n te n t
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is g re a te r  th a n  th e  o th e r  one, th e  co n n ec tio n  betw een  th e  ir r i ta t io n  and  
re a c tio n  is h in d ered . I n  case o f sw itch in g  o ff th e  fa c ilita tin g  or h indering  
s to ra g e  devices, th e  co n d itio n a l connec tions b u ilt  up  b y  th e  m odel will be 
d a m a g e d  in  th e  v e ry  sam e m an n e r as th e  co n d itiona l connections o f th e  
e x p e rim e n ta l an im als  w hen  e x tirp a tin g  th e  analogue s tru c tu re s  o f th e ir  
fo re h e a d  lobe. T h e  w o rk in g  o f th e  n erv o u s sy stem  s tru c tu re s  ta k in g  over th e  
ta s k s  o f th e  e x tirp a te d  te r r i to ry  can  be s im u la ted  b y  sw itch in g  on th e  in fo r­
m a tio n  sto rage  dev ices sw itched  o ff p rev io u sly .

M odelling th e  d o g ’s n erv o u s sy s tem  a n d  th e  course o f o u r ex p erim en t on 
a co m p u te r , all th e  e ssen tia l fac to rs  o f le a rn in g  can be s im u la te d . Therefore 
co m p arin g  th e  re su lts  o f  th e  co m p u te r a n d  th e  ex p erim en t, o u r supposition  
o n  th e  w orking m ech an ism  o f th e  fo reh ead  lobe can be e n tire ly  checked.

R E C O R D IN G  O F M U SC LE P O T E N T IA L S  FR O M  T H E  L IM E  IN  F R E E L Y
M O V IN G  SA L A M A N D E R S

G. Cz é h  and G. Sz é k e ly

D epartm en t of A natom y, U niversity Medical School, Pécs

A  p a ir  o f in su la te d  s ilver w ire, 50 ц  in  d iam ete r in se rte d  in to  in d iv idua l 
lim b  m uscles was u se d  to  record  m uscle p o te n tia ls . The w ires w ere fastened  
w ith  su tu res  to  th e  b a c k , an d  w ith  m e th y l-2 -cy an o ac ry la te  to  th e  m uscles. 
B y  th is  p rocedure  th e  a r tifa c t caused  b y  m ovem ents w as so sm all th a t  i t  
co u ld  be filtered  o u t w ith  a p p ro p ria te ly  choosen resistors in  p a ra lle l a rra n g e ­
m e n t w ith  th e  e lec tro d es . T he a c tiv i ty  o f  s ig h t m uscles w as reco rded  a t  
th e  sam e tim e. F ro m  th e  len g th  o f  ac tiv e  an d  re s tin g  perio d s th e  fu n c tio n  o f 
in d iv id u a l m uscles w as s tu d ie d  in  a w alk ing  s tep . I t  was in te re s tin g  to  observe 
th e  ex tensive  o v erlap  in  th e  a c tiv ity  o f synerg ic  and  a n tag o n is tic  m uscle pairs , 
a n d  th a t  some o f th e  m uscles, d ep en d in g  on th e  ac tu a l p o sitio n  o f th e  lim b , 
co u ld  a c t e ith e r  as sy n e rg is t or a n ta g o n is t.

F U N C T IO N A L  A D A P T A T IO N  O F T H O R A C IC  S P IN A L  CO R D  SEG M EN TS 
G R A F T E D  IN TO  T H E  PLA C E  O F B R A C H IA L  SEG M EN TS IN  C H IC K E N S

C h . S t r a z n i c k y

D epartm en t of A natom y, U niversity  Medical School, Pécs

I t  is know n from  p rev ious ex p erim en ts  th a t  w ing m uscles, follow ing re ­
p la c e m e n t of th e  b ra c h ia l segm ents b y  th ro ra c ic  segm ents o f  th e  sp inal cord, 
g ra d u a lly  d eg en era te  from  th e  12 th  d ay  on o f in cu b a tio n , a n d  d isap p ear in  
s p ite  o f the  p resence o f  m o to r nerve fib ers  in th e  wing. I f  th e  tra n sp la n ta tio n  
is p erfo rm ed  a t  th e  e a r lie s t possible em b ry o n ic  age, i.e. a t  th e  closure of th e  
m e d u lla ry  tu b e , n e a r ly  com plete  w ing m ovem ents develop . A few  hours 
d e la y  in  the  o p e ra tio n  resu lts  in  a g rad u a l loss of m o vem en ts: f i r s t  th e  shoulder,
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th e n  b o th  th e  sh o u ld e r an d  elbow , an d  f in a lly  th e  whole w ing  rem ain  m o tio n ­
less. P a ra lle l to  th e  in c reasin g  red u c tio n  o f  w ing  a c tiv ity  in  th e  p ro x im o -d is ta l 
d irec tio n , th e  m orpho log ica l d iffe re n tia tio n  o f  th e  g ra fted  th o ra c ic  segm ents 
w as g rad u a lly  red u ced  in  th e  c ran io -cau d a l d irec tion . M uscle p o te n tia l re c o rd ­
ings rev ea led  re la tiv e ly  s tro n g  m uscle a c tiv itie s  even in  a p p a re n tly  m o tio n ­
less w ings. T he f in d in g s su g g est th a t  th e  c a p a c ity  o f th e  sp in a l cord to  th ro w  
th e  m uscles in to  c o -o rd in a ted  ac tion  is im p a ire d  in  th e  case o f decreasing  
fu n c tio n a l a d a p ta tio n .

E F F E C T S  O F  GAMMA IR R A D IA T IO N  (Coco) A P P L IE D  B E F O R E  
SO W IN G  O N  P H O S P H O R U S , U P T A K E  A N D  P H O S P H A T E  IN C O R P O ­

R A T IO N  IN  TO M A TO  PLA N TS

S. P á l  an d  Mr s . J .  B e n e d e k

D epartm ent of B otany and P lan t Physiology, U niversity  of Agricultural Sciences, Gödöllő

In  th e  ex p e rim en ts  ca rried  o u t from  th e  3 -4 -lea f s tag e  to  in florescence 
th e  u p ta k e  o f  ph o sp h o ru s b y  to m a to  p la n ts  o b ta in ed  fro m  seeds, t re a te d  
p rev iously  w ith  gam m a irra d ia tio n  an d  th e  d is tr ib u tio n  o f  phosphorus in  th e  
d iffe ren t o rgans, an d  its  ap p earen ce  in  th e  d iffe ren t p h o sp h a te  frac tions w ere 
ex am in ed  on fo u r occasions. T he p la n ts  w ere grow n u n til  th e  tim e o f th e  
iso tope  tre a tm e n t in  a c lim a te  ch am b er, a n d  w ere exposed to  id en tica l th e rm a l, 
lig h t, n u tr i t io n a l, e tc . cond itio n s. P 32 w as a d d ed  in  th e  fo rm  o f a N a 2H P 0 4 
so lu tio n  w ith  a specific  a c tiv ity  o f 2 0 -4 0  m icro  C/liter.

A n in te rre la tio n  m ay  be d e m o n s tra te d  b e tw een  th e  q u a n ti ta t iv e  change o f  
th e  rad io -ac tiv e  p h o sp h o ru s (im p ./m in ./g ) m easu red  in  th e  d iffe ren t o rgans 
an d  frac tions on th e  one h a n d  an d  th e  s tim u la tin g  an d  in h ib ito ry  effects 
fo u n d  in  th e  g ro w th  an d  d ev e lo p em n t o f  th e  p lan ts  on th e  o ther.

A m ore ac tiv e  u p ta k e  o f  P 32 w as found  to  be  accom pan ied  b y  an  increased  
ra te  o f its  in co rp o ra tio n  in to  th e  d iffe re n t o rganic p h o sp h a te  frac tions. In  
th e  m a jo rity  o f  cases, th e  R N S /D N S  ra tio  d im in ished  u n d e r  th e  in fluence 
o f  th e  gam m a ra y  tre a tm e n t ,  ex cep t fo r th e  500-750-1000 r  va lu es  m easured  
d u rin g  th e  inflorescence.

T H E  IN F L U E N C E  O F  R A D IO P R O T E C T IV E  CO M PO U N D S ON T H E  
IO N IZ IN G  R A D IA T IO N  IN D U C E D  D IS T U R B A N C E  O F  IR O N

M ET A B O L ISM

L. Szt a n y ik  an d  E r ik a  Mánd i

H ealth  Service of the H ungarian People’s A rm y and “ Frédéric Joliot-C urie”  National Research In s titu te  for Radiobiology
and Radiohygiene, B udapest

In  recen t years  ex ten siv e  s tu d ies  w ere perfo rm ed  on a g re a t n u m b er o f  
m ice to  rev ea l th e  effects o f  le th a l an d  su b le th a l doses o f  d iffe ren t typ es o f 
ion izing  ra d ia tio n s  (as X -ra d ia tio n , Co60 g am m a ra d ia tio n  a n d  m ixed  n eu tro n -
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g a m m a  rad ia tio n  fro m  th e  a tom ic  re a c to r)  on th e  iro n  m etab o lism , p a r tic u la r ly  
o n  th e  in co rp o ra tio n  o f  a trace  q u a n t i ty  o f rad io ac tiv e  F e59, ad m in is te red  
in tra v e n o u s ly  a t  d iffe re n t in te rv a ls  a f te r  irra d ia tio n , in to  th e  new ly fo rm ed  
e ry th ro c y te s  an d  d e p o t organs o f  a n im a ls . I t  has b een  estab lished  t h a t  in  
m ice  th e  d is tu rb an ce  o f  iron  m etab o lism  reflec ts r a th e r  sensitive ly  and  e a rly  
th e  ra d ia tio n  in ju ry  o f  e ry th ro p o iesis . Less serious lesions were fo u n d  in  
an im a ls  p re tre a te d  w ith  ra d io p ro te c tiv e  com pounds, as com pared  to  th e  
u n tre a te d  contro ls.

F u r th e r  ex p erim en ts  w ere designed  to  determ ine  q u a n ti ta t iv e ly  th e  e ffec­
tiv en ess  of th e  ra d io p ro te c tiv e  co m p o u n d s applied , n a m e ly  A E T  (S ,2-am ino- 
e th y liso th iu ro n iu m ) a n d  M exam in  (5 -m e th o x y try p ta m in e )  and  th e ir  dose- 
re d u c tio n  fac to rs ap p e a rin g  in  re d u c in g  th e  in h ib itio n  o f  F e59 in co rp o ra tio n .

C O N N E C T IO N  B E T W E E N  T H E  V IT A M IN  B 6-B A L A N C E  AND T H E  MG
M E T A B O L ISM

J. R igó , I. Sz e l é n y i  and  J. Sós

In s ti tu te  of Pathophysiology, U niversity  Medical School, B udapest

L ite ra ry  d a ta  show  th a t  up o n  a d m in is tra tio n  o f p y rid o x in e  Mg u p ta k e  
in c reases  in  th e  m y o ca rd , w hile th e  an tim e ta b o lite  o f p y rid o x in e , d e so x y p y rid - 
o x in e  decreases Mg u p ta k e . B ased  on  th ese  d a ta  i t  w as exam ined  how  Mg 
c o n te n t  of th e  b lo o d  se ru m  an d  o f  th e  m y o card  changes in  th e  ex p e rim en ta l 
an im als  in  th e  v ita m in  B 0-defic ien t s ta g e .

70 albino ra ts  w ere  used. One g ro u p  o f th e  an im als w as k e p t for 8 w eeks 
o n  sem isy n th e tic  v ita m in  B 6-d efic ien t food labelled  w ith  6eS. The co n tro l 
g ro u p  was given p ressed  food p re p a ra tio n . The p h o to m e tric  m eth o d  w ith  
titan -y e llo w  was ap p lied  for Mg d e te rm in a tio n .

T he resu lts rev ea led , th a t  u n d e r th e  effect of th e  v ita m in  B 6-d efic ien t 
feed in g  th e  Mg leve l o f  th e  b lo o d se ru m  com pared  to  th e  average v a lu e  of 
2.2  maeq/1 of th e  c o n tro l group dec reased  to  th e  value  o f  1.6 maeq/1. A s im ila r 
ch an g e  was found  in  th e  Mg c o n te n t o f  th e  m yocard . C om pared  to  th e  v a lu e  
o f  20.2 m aeq/kg o f  th e  con tro l g ro u p , v ita m in  B 6 d e fic ien t feeding e ffec ted  
a  decrease to  15.8 m aeq /kg .

T h e  resu lts  co rro b o ra te  th e  co n n ec tio n  betw een  th e  v ita m in  B 6 ba lan ce  an d  
th e  Mg m etabo lism .
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THE ROLE OF VITAMIN D IN THE REGULATION OF THE SERUM
CALCIUM LEVEL IN RATS

E. Morava , M. W in t e r  an d  I za bella  Morava

Institu te  of N utrition , Budapest, and  In s titu te  of Pathophysiology, U niversity M edical School, Budapest

The effect o f  fas tin g , ca lcium  d ep riv a l an d  in tra v e n o u s  calcium  load ing  
has been  in v e s tig a te d  in  n o rm al, ra c h itic  an d  v ita m in  D  tr e a te d  ra ts .

A fte r  fa s tin g  in  no rm al an d  v ita m in  D tr e a te d  ra ts  se ru m  Ca levels scarcely  
ch an g ed , w hereas in  rach itic  ra ts  a decrease o f  40 per c e n t cou ld  be observed . 
A ccord ing  to  te tra c y c lin e  m ark ed  ossifica tion  te s ts  th e  sp eed  o f  hypocalcem ia  
d ev e lo p m en t is p ro p o rtio n a te  to  th e  ossifica tion  process. H yp o ca lcem ia  m ay  
be  p re v e n te d  b y  a d m in is tra tio n  o f calcium  th ro u g h  a s to m a c h -tu b e . The effect 
o f  a calcium  d efic ien t d ie t equals th a t  o f fas tin g . F o r th re e  hours a fte r  i.v . 
ca lc ium  in jec tio n  calcium  curves show ed no sign ifican t chan g es in  th e  d iffe ren t 
g roups. W hen  a t  th e  beg inn ing  o f fa s tin g  i.v . Ca45 has been  in je c te d  th e  specific  
a c t iv i ty  o f th e  se ru m  calcium  did  n o t change in  th e  f i r s t  h o u r, while a fte r  
24 hours in  ra c h itic  ra ts  i t  w as s ig n ifican tly  h igher th a n  in  v i ta m in  D tre a te d  
ra ts .

C alcium  ba lan ce  in v es tig a tio n s  d u rin g  fa s tin g  d id  n o t  th ro w  lig h t on th e  
h y p o ca lcem ia  o f  rach itic  ra ts . T he resu lts  in d ica te  th a t  th e  d eve lopm en t o f  
h ypoca lcem ia  in  v ita m in  D de fic ien t an im als is due to  in su ffic ien t calcium  
m ob iliza tion  from  th e  bone.

T H E  R O L E  O F  T S H  IN  T H E  R E G U L A T IO N  O F T H E  IO D O T Y R O S IN E  
L E V E L  O F  T H E  PLA SM A  IN  DOGS

J .  F ö l d e s , G. Gy e r t y á n f f y , E r zséb e t  Ge s z t e s i and  I l o n a  T akács

1st In te rnal Clinic, U niversity Medical School, Budapest

E v e n  to -d a y  i t  is d isp u ted  w h e th e r io do ty rosines are  n o rm a l co n stitu en ts  
o f  th e  p lasm a, a n d  i f  th e y  a re  d e m o n s tra te d , w here do th e y  o rig in a te  fro m ?  
To d e te rm in e  p la sm a  io d o ty rosines th e  au th o rs  ad o p ted  a  com bined  m eth o d  
b ased  on g e l-f iltra tio n  (S ephadex  G-25) an d  th e  use o f  an  ionexchanger 
(D ow ex 1 X 2). 24 hours a f te r  th e  a d m in is tra tio n  of 131I  th e y  could d e te c t 
lab e led  iodo ty ro sin es  in  low  q u a n ti ty  in  th e  dog’s p la sm a  d raw n  from  th e  
th y ro id a l, fem oral ve in  an d  fem oral a r te ry . In  acu te  e x p e rim e n ts  T S H  — in  
a  dose w hich increases th e  th y ro x in e  secre tion  ra te  — d id  n o t  change th e  131I- 
ty ro s in e  level o f  th e  p lasm a. W hen  T S H  was app lied  in  la rg e  doses (30 IU ) 
th e  io d o ty ro sin e  level of th e  p lasm a  increased . This w as p a r t ly  tra c e d  b ack  
to  th e  en h an ced  o u tp u t o f  io d o ty rosines from  th e  th y ro id s . I t  is assum ed 
th a t  a f te r  th e  ex trem e  s tim u la tio n  o f  th e  th y ro id s  th e  io d o ty ro sin es  are se t 
free in  such  a q u a n t i ty  t h a t  th e  dehalógenase enzym e sy s te m  is incapab le  
o f  d e io d in a tin g  th e m  all a n d  so m onoiodo ty rosine  a n d  d iiodo ty ro sin e  are  
secre ted . B ased  on  th is  o b se rv a tio n  th e y  ex p la in  th e  re la tiv e ly  h igh  iodo­
ty ro s in e  c o n te n t o f  th e  p la sm a  in  th y ro to x ic  p a tie n ts .
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I. B u d a v á r i, E . P ósch  an d  O. I n d i

In s titu te  of Pathophysiology, U niversity  Medical School, B udapest

THE ROLE OF THE PITUITARY GLAND IN THE REGULATION OF
THE GLYCOPROTEID LEVEL OF THE BLOOD

T he ex perim en ts w ere carried  o u t on 45 m ale alb ino  ra ts .  In  group I  o f th e  
ex p e rim en ta l an im als  (10 ra ts )  m uscle-necrosis was in d u c e d  b y  lig a tu re  o f a 
p o rtio n  of th e  re c tu s  abdom in is m uscle . T he an im als w ere sacrificed  72 hours 
a f te r  th e  o p e ra tio n . In  e x p e rim e n ta l g roup  I I  (10 ra ts )  th e  anim als w ere 
su b jec ted  to  h y p o p h y sec to m y , th e n  th re e  weeks la te r  m uscle  necrosis was 
in d u ced  in th e  u su a l w ay . T he an im als w ere sacrificed  72 h o u rs  a fte r th e  second 
o p era tio n . T he d ifference  b e tw een  th e  anim als o f th e  ex p e rim en ta l groups 
I I  and  I I I  w as t h a t  those  b e long ing  to  th e  la t te r  w ere g iven  — th e  w eek 
befo re  th e ir  sacrifice  — th ree  tim es th e  e x tra c t o f th e  a n te r io r  lobe of th e  
p i tu i ta ry  (1 m l/100 g; P a rk  D av is, d ilu tio n : 1/700). 15 r a ts  served  as co n tro l.

A fter sacrifice sia lac id , hex o sam in e  an d  hexose lin k e d  to  a lb u m in  were 
d e te rm in ed  in  th e  b lood  se rum  an d  s ia lac id  and  hexo sam in e  in  th e  liv er, while 
s ia lac id  in  th e  m uscle  was d e te rm in e d  se p a ra te ly  in  th e  nec ro tic  p a r t ,  in  th e  
in fla m m a to ry  b a r r ie r  a ro u n d  th e  necrosis an d  in  th e  in ta c t  p a r t .

In  b o th  th e  g roups I  (necrosis) an d  I I  (necrosis -j- h y p o p h y sec to m y ) com ­
p a re d  to  th e  c o n tro l an im als, th e  g ly co p ro te id  level s ig n if ican tly  increased  in  
th e  blood se ru m , in  th e  liv e r an d  in  th e  m uscle p o rtio n  fo rm in g  th e  in fla m m a ­
to ry  barrier.

T H E  R O LE O F  C O R T IS O N E  IN  T H E  R E G U L A T IO N  O F  T H E  T IS S U E
P R O T E IN  M ETA B O LISM

T. Ze l l e s , I. Sz e l é n y i a n d  Anna  Gü r t l e r

In s titu te  of Pathophysiology, U niversity  Medical School, B udapest

I t  is well kn o w n  th a t  th e  b o d y -w eig h t o f co rtisone t r e a te d  ra ts  considerab ly  
decreases an d  th e ir  n itro g en  ex c re tio n  increases. The t r e a tm e n t  is follow ed by  
red u ced  in c o rp o ra tio n  o f lab e led  am ino  acids and  th e ir  p recurso rs in to  th e  
m uscle and  in to  th e  ly m p h o id  tissu es . A n opposite  effect is caused  by  cortisone 
in  th e  liver, w here  i t  increases p ro te in  syn th esis  an d  en zy m e fo rm atio n .

In  th e ir  p rev io u s ex am in a tio n s  th e  au th o rs  have sh o w n  th a t  th e  abso lu te  
w eigh t and  n itro g e n  co n ten t o f th e  p a ro tid  g land decreases in  th e  cortisone- 
t r e a te d  ra ts , w hile  th e  w eigh t a n d  n itro g en  co n ten t o f  th e  su b m an d ib u la r 
g lan d  rem ains u n ch an g ed .

In  th e  p re se n t ex p erim en ts  in c o rp o ra tio n  of S35 la b e le d  m eth ion ine  in to  
th e  sa livary  g lan d  o f  cortisone t r e a te d  (daily  3 m g/100 g, fo r a w eak) ra ts  
w as exam ined . I n  a n  o th e r g roup  o f  th e  an im als ra d io a c tiv e  m eth ion ine  was 
ad m in is te red  p r io r  to  cortisone t r e a tm e n t  w hich la s ted  one w eek. T he decrease 
o f  in co rp o ra ted  a c t iv i ty  was ex am in ed  in  th is  group a f te r  th e  cortisone t r e a t ­
m e n t w hich la s te d  one week.
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A ccord ing  to  th e  re su lts  co rtisone decreases th e  in co rp o ra tio n  o f lab e led  
m eth io n in e  in to  th e  p a ro tid , b u t  does n o t change in co rp o ra tio n  in to  th e  su b ­
m an d ib u la r  g land . In  th e  p a ro tid  g lan d  cortisone t r e a tm e n t  accelerates th e  
decrease o f  th e  p rev io u sly  in c o rp o ra te d  a c tiv ity , w hile th is  decrease is s lig h tly  
slow ed dow n b y  i t  in  th e  su b m a n d ib id a r g land . T he resu lts  o f th e  ex p erim en t 
show  th a t  th e  effect o f  co rtisone  on p ro te in  m etabo lism  differs in  th e  v a rious 
organs.

T H E  E F F E C T  O F  C O R T IC O T R O P H IN E  ON L IP ID  M E T A R O L ISM  IN
RA T A D R E N A L

L. Ma ch o , M. Sa f f r a n * an d  M. P a lk ov ic

Institu te  of Endocrinology, Slovak A cadem y of Sciences, B ratislava. *McGill U niversity , D epartm ent of Biochemistry,
M ontreal

I t  has b een  show n t h a t  th e  s tim u la tio n  o f syn thesis  a n d  secre tion  o f  s te ro id  
horm ones b y  ad ren a l g lands a fte r t r e a tm e n t  w ith  A C T H  is associa ted  w ith  
a su b stan c ia l decrease in  lip ids. A n a c tiv a tio n  o f th e  a c tiv ity  o f lipase was 
found  a f te r  th e  A CTH  in je c tio n  or A C T H  ad d itio n  to  th e  in cu b a tio n  m edium . 
T he increase  in  lipase a c t iv i ty  was specific  for A CTH  a n d  was re la te d  to  th e  
dose o f A C TH . A decrease  in  th e  c o n te n t o f free f a t ty  acids (FFA ) was found  
a f te r  th e  A C TH  tre a tm e n t  in  sp ite  o f  th e  increased  lipase  a c tiv ity . I t  was fo und , 
in  fu r th e r  ex p erim en ts , t h a t  A CTH  stim u la te s  th e  release o f f a t ty  acids b y  
r a t  ad ren a l in  v itro  in to  th e  in c u b a tio n  m edium  co n ta in in g  3 p er cen t bovine 
a lbum in . T he release o f  F F A  from  r a t  ad ren a ls  was a ffec ted  only  w ith  A C TH , 
w ith  o th e r  p i tu i ta ry  ho rm o n es and  a d re n a lin  no s ig n ifican t effect was n o ted . 
All th ese  horm one p re p a ra tio n s  h a d  a s tim u la tin g  effect on F F A  release from  
adipose tissue .

M EC H A N ISM  O F  F F A -M O R IL IZ IN G  E F F E C T  O F  B A C T E R IA L
E N D O T O X IN S

J olán  T u zson  a n d  P . K er t a i

S ta te  In s titu te  o f H ygiene, Budapest

P rev ious ex p erim en ts  h a v e  d e m o n s tra te d  a rise o f  serum  F F A -leve l in  
ra b b its  a f te r  a single in tra v e n o u s  in jec tio n  o f  S. ty p h i en d o to x in . T he m ax im um  
was reach ed  a fte r  120 m in u te s . The p re se n t stud ies w ere aim ed to  c larify  th e  
m echan ism  o f th is  re a c tio n . Serum  F F A  was d e te rm in ed  b y  th e  m e th o d  o f 
M osinger.

T ran ssec tio n  of th e  sp in a l cord abo lish ed  e lev a tio n . S h am -o p era tio n  h a d  
no effect, th e  sam e w as tru e  a fte r  th e  a d m in is tra tio n  o f  an  ep inephrine- 
lib e ra tio n  b locking  d ru g  (S ano tensin ) (2 -o c tah y d ro -l-azo c in y l-ae th y l-g u an i- 
d in e -s id p h a te ) and  th e  p re c e p to r  b lock in g  ag en t “ A d erlin ”  [l-(n ap h ty l)-2 -iso - 
p ro p y lam in o -ae th an o l-h y d ro ch lo rid e ]. O n th e  o th e r h a n d  а -recep to r b locking
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d ru g s  such  as y o h im b in  an d  d ib en am in  in h ib ited  th e  F F A  m obiliz ing  effect 
o f  th e  endo tox in . T h ese  ex p erim en ts  con firm  th e  role o f th e  n erv o u s system  
in  th e  F F A -m o b iliz in g  e ffec t o f b a c te r ia l en d o tox ins.

IN V E S T IG A T IO N S  O F  SE R U M  B E T A -L IP O P R O T E IN S  IN  V A R IO U S 
D IS O R D E R S  O F  L IP ID  M ETA B O LISM

T. K r e m m e r , E d it  F e r e n c z y , E. P osch  an d  P . K onra d

C en tra l Laboratory of Council H osp ita l Em il W eil, and In s titu te  of Pathophysiology, U niversity  M edical School, Budapest

A u th o rs  exam ined  th e  e x tra c tio n  o f  h u m a n  serum  w ith  v a rio u s so lven ts of 
d iffe re n t d ielectric  c o n s ta n ts . T he e x tra c te d  lip ids w ere f ra c tio n a te d  and  
d e te rm in e d  by  q u a n t i ta t iv e  th in -la y e r ch ro m a to g rap h y . T h ey  e stab lish ed  th a t  
m o re  apolar so lven ts (h ex an e , benzene , e th e r) e lu te  th e  loosely  b o u n d  lip id  
c o n te n t  of th e  b e ta -lip o p ro te in s  (chylom icrons) only . D iso rders o f  th e  lip id  
m e tab o lism  of th e  o rg an ism  (h y p erlip aem ia) re su lt in  a c h a ra c te ris tic  change 
in  th e  lip id  s tru c tu re  b o th  q u a n tita tiv e ly  an d  q u a lita tiv e ly . M olecules o f ionic 
a f f in i ty  tow ards lip o p ro te in  s tru c tu re  (p h o sp h a tid s , p o lyan ions) loosen th e  
s t ru c tu ra l  b ind ing  o f  lip id s . F o rm a tio n  o f  ab n o rm al b e ta -lip o p ro te in s  is p re sen t 
in  th e  cases o f o b s tru c tio n  ja u n d ic e . T his can  be d e m o n s tra te d  b y  e th e r  
e x tra c tio n  of se ru m . T h e  losen ing  o f  n e u tra l  lip ids suggests th e  possible 
fu n c tio n  of th e  p h y sio lo g ica l h ep arin o id s . I t  m ay  be assum ed  th a t  th is  is a 
p re d isp o n a tin g  fa c to r  o f  th e  lip id  dep o sitio n  on th e  sc lero tic  w all of blood 
vesse ls .

M E T A B O L IC  C H A N G E S  IN  T H E  M YO CA RD  IN  E X P E R IM E N T A L
C A R D IA L  L E S IO N S

G. Csák v áry  and L. Csalay

In s titu te  of Pathophysiology, U niversity  Medical School, Budapest

T h e  au thors s ta r te d  fro m  th e  o b se rv a tio n , th a t  b y  m yosine, p rep a red  from  
th e  m yocard , in  a d d it io n  to  ad en o sin e tr ip h o sp h a te  (Á T Pj also m on o p h o sp h a tes  
(cy to sin e -, u rid ine-, guanosin e-5 -m o n o p h o sp h a tes) are con sid erab ly  d issociated . 
I t  w as estab lished  t h a t  th e  above m en tio n ed  m onop h o sp h a tes , in  la rg e r doses 
th a n  A TP, are ab le  to  norm alize  th e  fu n c tio n  o f th e  fro g ’s h e a r t , th a t  h a d  
b e e n  m ade h y p o d y n a m ie  b y  chinine.

B y  ca rd ip a th o g en ic  d ie t (S 65) m y o card iac  lesion was in d u ced  in  ra ts , in  
w h ich  th e  u rid ine  a n d  A T P -d issoc ia ting  c a p ac ity  o f th e  h e a r t  w as exam ined . 
T h e  A TP co n ten t o f  th is  o rgan  in  r e s t  an d  a fte r  increased  charge was also 
s tu d ie d . I t  was e s ta b lish e d  th a t  th e  A T P -co n ten t an d  A T P -ase a c tiv ity  
ch an g ed  n e ither in  th e  in itia l s tage  (5 th  w eek) of th e  in fa rc to id  changes no r 
in  th e ir  developed s ta g e  (9 th  w eek). A fte r charge , in  th e  5 th  w eek o f d ie t, 
th e  A T P -con ten t s ig n if ic a n tly  d ecreased , A T P-ase a c tiv ity  show ed a s lig h t
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an d  U -5-M P dissocia tion  a s ig n if ican t increase. I t  m a y  be assum ed  th a t  in  
c a rd io p a th y  c a p a c ity  o f A TP sy n th es is  in  th e  m y o c a rd  is in fe rio r to  th e  
n o rm al one.

FA C TO R S C O N T R O L L IN G  G LY CO LY SIS IN  T H E  ISC H E M IC
M Y O CA RD IU M

E. G. K r a u s e  and A. W o l l e n b e r g e r

D epartm ent o f Cell Biology, In s titu te  o f Circulation Research, G erman A cadem y of Sciences, 
Berlin-Buch, G erm an Democratic Republic

A rres t o f th e  co ro n ary  flow  causes in  th e  m y o card iu m  w ith in  a few seconds 
an  a c tiv a tio n  o f th e  phosp h o ry lase  sy stem  and  an  o u tb u rs t  o f  glycolysis 
(B iochem . Z. 342. 171. 1965). I n  th e  p re sen t s tu d y  th e  level o f  all g lycoly tic  
in te rm e d ia te s  w as m easu red  in  th e  le f t  ven tric le  o f dogs a n d  ra b b its  before 
a n d  a t  vario u s p e riods du ring  th e  f i r s t  120 seconds fo llow ing c ircu la to ry  a rre s t. 
G rap h ic  a rra n g e m e n t o f th e  re su lts  accord ing  to  G osh a n d  C hance (B B R C  16. 
174. 1964) rev ea led  th a t  th e  sh if t to  anaerobic  m e tab o lism  d id  n o t p roceed  
m o n o to n ica lly , b u t  in  an  o sc illa to ry  fash ion . C rossover p o in ts  in  th e  g lycoly tic  
ch a in  id e n tif ia b le  as m etabo lic  c o n tro l sites could be lo c a te d  a t  th e  phospho- 
fru c to k in ase , g lycera ldehyde d eh ydrogenase  and , w ith  less c e r ta in ty , a t  th e  
p y ru v a te  k inase  s tep s . In  ischem ic r a b b i t  m y o card iu m  an  a d d itio n a l co n tro l 
s ite  was fo u n d  a t  th e  enolase s te p . T he frequency  o f th e  d a m p ed  oscillations 
w as 2.3 m in -1 ; th e  d am ping  fa c to r  was ab o u t 2. P a r t  o f  th e  increase in  
p h o sp h o ry lase  a (an d  phosp h o fru c to k in ase) a c tiv ity  can  be a t t r ib u te d  to  th e  
re lease  o f endogenous card iac ca tech o lam in es follow ing th e  o n se t o f ischem ia. 
A m ong th e  n o n -h u m o ra l fac to rs lik e ly  to  p lay  a ro le in  th e  re g u la tio n  o f th e  
r a te  o f  g lycogenolysis an d  glycolysis in  th e  ac u te ly  ischem ic m y o card iu m , 
th e  level o f cellu lar o r th o p h o sp h a te  ap p ears  to  be o f p rim e  im p o rta n c e . L a c ta te  
accu m u la tio n  in  th e  ischem ic v en tric le s  was indeed  closely co rre la ted  to  th e  
rise in o r th o p h o sp h a te  in  th e  tissue .

IN F L U E N C E  O F  G L U T A M A T E -D E H Y D R O G E N A S E  IN H IB IT O R S  ON 
T H E  E L E C T R O P H O R E T IC  B E H A V IO U R  O F  T H E  EN ZY M E

I. G. P a s h e v

D epartm en t of Biochemistry, U niversity  Medical School, P lovdiv , Bulgaria

R a t liver, k id n e y  an d  h e a r t tissu es  were su b jec ted  to  ag a r gel e lec tro ­
phoresis . G lu ta m a te  dehydrogenase  a c tiv ity  was d e m o n s tra te d  b y  m eans of 
u ltra v io le t  op tica l te s t .  Two frac tio n s  w ere o b ta in ed : a fa s t  fra c tio n , w hich 
could  be  seen a lre a d y  a t  th e  s ta r t  line an d  a slow one w hich  could  h a rd ly  be 
d e m o n s tra te d  an d  sep ara tes  slow er from  o ther frac tio n s . F o r th e  analysis of 
th e  a fo rem en tio n ed  tw o  frac tions th e  following g lu ta m a te  dehydrogenase 
(G D H ) in h ib ito rs  w ere used : 1. so d ium  dodecyl su lp h a te , 2. d ie th y ls tilb o es tro l
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a n d  3. o -p lien an tro lin . S odium  dodecyl su lp h a te , as a know n  enzym e in h ib ito r
— dissociates p ro te in s  to  su b u n its . In  th e  ex p erim en ts  i t  was found  th a t  
th is  in h ib ito r in  low  co n cen tra tio n s  in h ib its  th e  ap p ea ran ce  o f th e  fa s t frac tions 
co m p le te ly , while th e  in h ib ito ry  e ffec t on th e  slow  one is less p ronounced . 
A p p lica tio n  of so d iu m  dodecyl su lp h a te  in  h igher co n cen tra tio n s  resu lts in  a 
to ta l  d isappearance  o f  b o th  frac tio n s. D ie th y ls tilb o estro l an d  o -p h en an tro lin
— b e ing  specific G D H  inh ib ito rs  — suppress o f th e  fa s t  fra c tio n  h u t  have  
no  effect on th e  slow  one. In creasin g  th e  ap p lied  co n cen tra tio n s , th e  re su lt 
h as  n o t changed.

G D H  seems to  be  id e n tic a l w ith  th e  fa s t  frac tio n , w hile th e  slow  one gives 
o n ly  a nonspecific G D H  reaction .

A C T IV IT Y  AND L O C A L IZ A T IO N  C H A N G E S O F LY SO SO M A L EN ZY M ES 
IN  H U M A N  P L A C E N T A L  T IS S U E

B. Zsolna i, Z. Sza k v a s , E r zsébet  P a p p , L. Sz é k e l y , J. H á m o ri a n d  J. S omogyi

2nd D epartm ent of O bstetrics an d  Gynecology, Experim ental Research D epartm en t and D epartm en t of A natom y,
U niversity M edical School, Budapest

O ne of the  ea rlie s t m an ife s ta tio n s  o f  cell dam age is th e  decrease in  enzym e 
a c tiv itie s  bound to  lysosom es and  a sim u ltan eo u s increase  in  th e  a c tiv ity  of 
free  enzym es in  th e  cy to p lasm . O ur in v es tig a tio n s  show ed th a t  in  th e  te rm  
p la c e n ta  th e  a c tiv ity  a n d  localiza tion  o f lysosom al enzym es — in  c o n tra s t to  
th e  e a rly  p lacen ta  — w ere  sim ilar to  th e  changes w hich  w ere observed  d u ring  
cell in ju ries.

A t th e  end  of th e  p re g n a n c y  th e  h o u n d  a c tiv ity  o f acid  p h o sp h a ta se , acid 
rib o n u c léase , /З-g lu cu ro n id ase , ca th ep sin  D and  c a th ep sin  В w as considerab ly  
decreased  in  the  p la c e n ta l  tissue. O n th e  o th e r h a n d  th e  free ac tiv itie s  o f th e  
sam e  enzym es sh ow ed  an  increase in  th e  cy to p lasm . C onsequen tly  th e  ra tio  
o f  b o u n d  to  free a c tiv itie s  was also decreased . No changes w ere found  in  th e  
loca liza tion  of leu c in am in o p ep tid a se  a n d  a lkaline p h o sp h a ta se  w hich are o f 
no  lysosom al orig in .

A p a r t  from  th e  ob v io u s presence o f  lysosom al in ju ry  th e  d is tu rb an ce  in  
th e  process of reco m p o sitio n  of new  lysosom es could  be also observed . This 
w as well illu s tra ted  b y  th e  fa c t th a t  to ta l  ac tiv ities  o f free an d  b o u n d  enzym es 
w ere  conspicuously  lo w er in  th e  te rm  th a n  in  th e  y o u n g  p lacen ta l tissue . 
A ll th e se  were co n firm e d  also b y  elec tronm icroscop ic  observ a tio n s.

A  sh ift in  ba lan ce  b e tw een  d és in tég ra tio n  an d  recom position  o f lysosom es 
in d ic a te d  a s ig n ifican t m od ifica tion  in  th e  reg u la tio n  o f th e  lysosom al system  
in  th e  te rm  p lacen ta . All these p h en o m en a  are supposed ly  connected  to  th e  
b io logical aging p ro cess  going on in  th e  p lacen ta l tissue .
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A C T IV IT Y  A N D  L O C A L IZ A T IO N  C H A N G E S O F LY SO SO M A L E N Z Y M E S 
IN  E X P E R IM E N T A L  K ID N E Y  IN J U R Y

E rzséb e t  P a p p , S. Csata  an d  J. Som o g yi

Experim ental Research D epartm ent and D ep artm en t of Urology, U niversity  Medical School, B udapest

T he d és in tég ra tio n  and reco m p o sitio n  o f tissue lysosom es are in  ba lance  
u n d e r physio logical cond itions. In  th e  course of cell in ju ry  th is  ba lance  is 
u p se t: n o t on ly  an  increased  d é s in té g ra tio n  of lysosom es can be observed  
b u t  th e  recom position  o f new lysosom es decreases or s to p s  com ple te ly . These 
changes can  be s tu d ie d  by  d e te rm in in g  enzym e ac tiv itie s  b o und  to  lysosom es 
a n d  those  re leased  from  lysosom es in to  th e  cy to p lasm .

In  ou r ex p erim en ts  th e  changes in  th e  a c tiv ity  an d  loca liza tio n  o f lysosom al 
enzym es of k id n ey  hom ogenates w ere s tu d ie d  d u ring  b o th  CC14 an d  su b lim a te  
po isoning  in  ra ts .

I t  has been  s ta te d  th a t  th e  ra te  o f  lysosom al in ju ry  i. e. th e  re lease of 
enzym es from  lysosom es in to  c y to p la sm  an d  th e  p o ss ib ility  an d  g rade  o f  
recom position  of new  lysosom es are d ep e n d e n t on th e  dosis o f th e  su b stan ces 
u sed  for dam ag in g  th e  cells. 0.5 m g/100 g su b lim a te  caused  a reversib le  
d am ag e : th e  la rg e s t q u a n tity  o f ly sosom al enzym es le a k e d  in to  th e  cy to p lasm  
could  be observed  d u rin g  th e  f irs t  24 hours follow ing poisoning. L a te r  on 
recom position  of lysosom es p rev a iled . T his process w as especially  in ten siv e  
a f te r  72 hours.

1.0 m g/100 g su b lim a te  caused  an  irreversib le  e ffec t: th e  d é s in tég ra tio n  
o f  lysosom es la s te d , w ith o u t a n y  recom p o sitio n , till th e  d e a th  o f th e  an im als 
occurred .

T he d is tu rb an ces o f th e  re g u la tio n  o f th e  ly sosom al enzym e sy s tem  is 
p resu m ab ly  one o f th e  m ain  fac to rs  in  th e  d ev e lo p m en t o f b o th  fu n c tio n a l 
a n d  m orphological a lte ra tio n s  d u rin g  k id n ey  in ju ry .

O N  T H E  S IG N IF IC A N C E  O F C O N FO R M A T IO N A L  C H A N G ES IN  T H E  
F U N C T IO N  O F  T R A N S P O R T  A D E N O S IN  T R IP H O S P H A T A S E

J. S om ogyi

E xperim ental Research D epartm en t, U niversity  Medical School, Budapest

In c u b a tio n  of a (N a + -j- K  + ) -a c tiv a te d  A T Pase p re p a ra tio n  w ith  20 fig  
try p s in /m g  p ro te in  a t  25° C caused  an  ap p ro x im a te ly  50 p er cen t decrease 
in  A T P-ase a c tiv ity  d u ring  10 m in . A  sim ilar loss in  A T Pase a c tiv ity  was 
observed  a fte r  10 m in . in c u b a tio n  w ith  200 fig  su b tilis in  А /m g p ro te in  or 
a fte r  20 m in  in c u b a tio n  w ith  300 fig  ch y m o try p sin /m g  p ro te in . On th e  o th e r 
h a n d , th e  s im u ltan eo u sly  m easured  p ro teo lysis  was f iv e  tim es h igher in  th e  
presence of su b tilis in  A or c h y m o try p s in  th a n  in  th e  p resence o f try p s in .

T he loss in  A T Pase a c tiv ity  was p a r t ly  c o u n te rac ted  b y  M g+ + , N a + or K +. 
T he p ro tec tiv e  effect o f cations could  be m odified b y  A T P : tb e  effect o f M g+ + 
was com pletely  abo lished  b y  A T P ; th e  p ro tec tio n  b y  K + — in  th e  presence
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o f  Mg + + — w as co n sid e rab ly  low ered  b y  A T P , w hereas th e  ac tio n  o f  N a + 
— u n d e r sim ilar co n d itions — w as n o t  in flu en ced  a t  all.

Conclusions: 1. T ry p s in  — in  c o n tra s t  to  c h y m o try p s in  a n d  su b tilis in  A — 
a c ts  p resu m ab ly  in  th e  region o f  th e  ac tiv e  cen tre  o f A T P ase . 2. Cations a n d  
A T P  exert th e ir  a c tio n  b y  ch an g in g  th e  co n fo rm atio n  o f A T P ase . 3. In  th e  
p resence  of M g++ -f- A T P  -f- N a + th e  co n fo rm atio n  o f  th e  enzym e sy s tem  is 
n o t  iden tica l w ith  t h a t  in  th e  p resen ce  of M g+ + -f- A T P -f- K  + . 4. P re su m ab ly  
th e  changes in  c o n fo rm a tio n  o f  A T P ase  c o n s titu te  th e  basis  o f th e  ac tiv e  
ion  tra n sp o rt across th e  cell m em b ran e . 5. A rg in ine or lis ine  m ay  h av e  an  
im p o r ta n t  fu n c tio n a l ro le in  th e  a c tiv e  cen tre  o f (N a + -(- К +)-a c tiv a te d  A T P ­
ase system .

C A TIO N  AND A N IO N  A C C U M U LA TIO N  IN  IS O L A T E D  M IT O C H O N D R IA

A. F onyó

E xperim en tal Research D epartm en t, U niversity Medical School, B udapest

Iso la ted  m ito c h o n d ria  accu m u la te  C a ++ ions from  th e  in c u b a tio n  m ed ium . 
L im ited  am o u n t o f  Ca + + is a c c u m u la ted  in  th e  absence o f p e n e tra tin g  an io n s: 
Ca + + is exchanged  fo r H  + . F o r  tra n s lo c a tio n  o f  la rg e r am o u n ts  o f C a+ + 
som e p e n e tra tin g  a n io n  i.e. p h o sp h a te , a rsen a te  or a c e ta te  is req u ired . P a ra -  
h y d ro x y m ercu rib en zo a te  (PM B) in h ib its  Ca + + u p ta k e  in  th e  presence o f  
p h o sp h a te  b u t n o t  i f  a c e ta te  is th e  an ion .

In  an  a ce ta te  m ed iu m  m ito c h o n d ria  sw ell p a ra lle l w ith  Ca + + u p ta k e . 
I f  p h o sp h a te  is p re s e n t  C a++ u p ta k e  is n o t accom pan ied  b y  sw elling, ir re ­
sp ec tiv e  of th e  p resen ce  o r absence o f  a c e ta te . I n  P M B -tre a te d  m ito ch o n d ria  
p h o sp h a te  is n o t in h ib ito ry  on sw elling  acco m p an y in g  ca lc ium  ace ta te  accu ­
m u la tio n .

Som e an tib io tic s  as g ram icid in  o r v a lin o m y c in  ind u ce  K + u p ta k e  in  m ito ­
ch o n d ria . K + u p ta k e  is p a r tia lly  d ep e n d e n t on th e  p resence  o f  p e n e tra tin g  
an io n s . A fter P M B -tre a tm e n t o f m ito ch o n d ria  p h o sp h a te -d e p e n d en t sw elling  
is in h ib ited  w hile a c e ta te -d e p e n d e n t sw elling is un affec ted .

I t  is concluded fro m  th e  e x p e rim e n ta l d a ta  t h a t  PM B in  th e  co n cen tra tio n  
em ployed  blocks th e  e n try  o f  p h o sp h a te  in to  m ito ch o n d ria . T he p h o sp h a te  
p e n e tra tio n  acco m p an y in g  ac tiv e  ca tio n  u p ta k e  is p ro b a b ly  d ep en d en t on 
som e SH -group.

T H E  E F F E C T  O F A N T IB IO T IC S  ON T H E  IO N  E X C H A N G E
IN  B A C T E R IA

Má ria  Sző g yi and  Gy . T amás

In s titu te  of Medical Physics, U niversity  Medical School, Budapest

T h e effect o f s tre p to m y c in  a n d  ch lo ram p h en ico l was in v e s tig a te d  on th e  
42K -exchange in  sen s itiv e  b a c te ria l cells. I t  has been  s ta te d  t h a t  owing to  th e  
e ffec t of s tre p to m y c in  th e  42K  e fflu x  o f th e  sensitive  b a c te r ia  has accelerated
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co m p ared  to  th e  c o n tro l. T he p e rm e a b ility  co n stan ts  h a v e  been  ca lcu la ted  
an d  i t  has been  fo u n d  t h a t  th e  42K  ion p e rm e a b ility  o f  th e  sensitive  E . coli 
В . cells tre a te d  w ith  s tre p to m y c in  has increased  b y  61.3 p er cen t. S tre p to ­
m y c in  causes dam age to  th e  w all o f  th e  sensitive  cells th u s  chang ing  th e  
p e rm e a b ility  b a rrie r.

T h e  42K  exchange o f  b a c te r ia  tre a te d  w ith  ch lo ram phen ico l slow ed dow n, 
th e  ca lcu la ted  p e rm e a b ility  co n stan t am o u n te d  to  49 p e r  cen t o f th e  v a lu e  
o b ta in e d  in  th e  case o f co n tro l cells. W e su g g est th a t  ch lo ram phen ico l decreases 
ion  tr a n s p o r t  b y  exclu d in g  th e  energy source  o f tra n s p o r t ,  th e  chem ical energy  
o f th e  in te rm e d ia te  p ro d u c ts  arising  from  A T P  b reak d o w n .

T h e  com m on effects o f  s trep to m y c in  a n d  ch lo ram phen ico l on 42K  exchange 
in  b a c te r ia  have  also b een  in v es tig a ted . I t  has been fo u n d  th a t  in  th e  case of 
eq u a l co n cen tra tio n  th e  tw o  an tib io tics  do n o t a lte r  th e  exchange o f  ions 
co m p ared  to  th e  co n tro l. O ur resu lts  p o in t to  th e  ex is ten ce  o f a co m p e titiv e  
an tag o n ism  betw een  ch lo ram phen ico l an d  s trep to m y c in .

T H E  T R A N S P O R T  M EC H A N ISM  O F  Cl36 T H R O U G H  T H E  B R A IN - 
C E R E B R O -S P IN A L  F L U ID -E Y E -B A R R IE R

B. K e l e n t e y

D epartm en t of Pharmacology U niversity  Medical School, D ebrecen

I t  is a w ell know n fa c t  th a t  th e  c o n cen tra tio n  of N a a n d  Cl ions is h igher 
in  th e  C SF and  th e  aequeous hum or, th a n  in  th e  b lood  p lasm a . T hese ions 
can  m ove from  th e  b lo o d  to  e le c tro p o ten tia lly  h igher, b o d y  flu ids on ly  b y  
ac tiv e  tra n sp o r t . W e ex am in ed  th is  m ech an ism  w ith  th e  a id  o f Cl36.

W e d e te rm in ed  in  “ in  v i t ro ”  ex p erim en ts  th e  ac tiv e  tr a n s p o r t  o f Cl36 in  
th e  ep ith e liu m  o f p lexuses chorioideus a n d  ciliaris o f  ho rses. W e fo u n d  a 
d ifference betw een  th e  a c tiv itie s  of th e  p lexuses o f th e  3 rd  an d  4 th  v en tric les.

A p a r t  from  th e  ab o v e-m en tio n ed  b io logical m em branes we also exam ined  
th e  accu m u la tio n  o f Cl36 ions in  th e  co rnea , lens, re tin a , th e  grey  an d  w hite  
m a tte r  o f th e  b ra in .

W e also exam ined  th e  effects o f a few  su b s tra te s , w h ich  p la y  a role in  th e  
tr a n s p o r t  m echanism  o f Cl36, such  as glucose, lac to se , g a lac tose , an d  p y ru v ic  ac id ; 
an d  such  enzym e in h ib ito rs  as d in itro p h en o l, cyan ide, o u ab a in e  and  D iam ox .

C H A N G E S IN  T H E  IO N IC  CO M PA R TM EN TS IN  S L IC E S  O F CAT 
C E R E B R A L  C O R T E X  B R O U G H T  A B O U T  BY T H E  E F F E C T  O F

O M EG A -A M IN O  ACIDS

L. K ónya  a n d  O. F e h é r

D ep artm en t o f Physiology, U niversity  M edical School, Debrecen

0.35—0.50 m m  th ic k  slices from  th e  c a t cerebral c o r te x  w ere excised b y  
th e  m e th o d  of M cllw ain  (in  P rac tica l N eu ro ch em istry , C hurchill L td . L ondon , 
1962. 109 p .). Slices wrere  in cu b a ted  in  saline so lu tions o f d ifferen t ionic
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com positions, all h a v in g  physo log ica l to n ic ity , in  th e  p resence  of glucose an d  
u n d e r  f lu en t o x ig en a tio n . D u rin g  in c u b a tio n  th e  slices sw elled and  to o k  up  
N a  as a fu nc tion  o f  tim e . In  th e  p resence  o f 5 mM K , sw elling  was o f sm alle r 
deg ree  and  th e  u p ta k e  o f N a w as m ore p ronounced  th a n  in  th e  presence o f  
27 mM  K , or, i f  Ca w as a b se n t from  th e  m ed ium . 110 m M  К  increased  th e  
sw elling  fu r th e r  a n d  caused  an  u p ta k e  o f  K , while p ro b a b ly  because o f  th e  
a c tiv a tio n  of th e  N a  p u m p  th e  N a c o n te n t decreased. T h e  effect o f gam m a- 
am in o b u ty ric  ac id  in  d iffe ren t co n cen tra tio n s  on th e  ab o v e-m en tio n ed  p h e n o ­
m e n a  was in v e s tig a te d .

B IO L O G IC A L  T R A N S P O R T  O F  B R O M ID E  IO N

G. P e t h e s  and L. I nstitó ris

Radioisotope L aborato ry , U niversity  of V eterinary Science, B udapest

C haracteristics o f  th e  bio logical t ra n s p o r t  o f b rom ide ion  h a v e  been ex am in ed  
in  th e  dog an d  r a t ,  as th e  ro le o f b rom ide  ions has becom e to  be of increasin g  
in te re s t  because o f  th e  e x tra c e llu la r  vo lum e d e te rm in a tio n s  (a c tiv a tio n  
ana lysis) and  th e  in v e s tig a tio n  o f th e  effect o f b rom ide c o n ta in in g  c y to s ta tic s .

C oncen tra tion  changes o f th e  b ro m id e  ion  (N aB r82) b e tw een  th e  co rp u scu la r 
e lem en ts and  th e  p lasm a  o f th e  b lood , k idney - an d  liver-c learance  an d  th e  
changes in  tim e  o f th e  v ir tu a l b ro m id e  space a fte r in tra v e n o u s  and  p e ro ra l 
t r e a tm e n t  w ith  N aB r82 h av e  been  ex am in ed  in  th e  dog.

A fte r in trav en o u s  an d  p e ro ra l a d m in is tra tio n  o f B r82 in to  ra ts  a tw o  
d irec tio n a l tr a n s p o r t  o f b rom ide  ion  has been  observed  in  th e  g as tro -in te s tin a l 
t r a c t .

E X P E R IM E N T S  ON E N T E R A L  A B S O R P T IO N  O F  CALCIUM

M. W in t e r , Gy. S im o n  and E. Morava

In s titu te  of Pathophysiology, U niversity  Medical School, B udapest, and Pathophysiological D epartm ent of In s titu te  of
N u trition , B udapest

R egard ing  ca lc ium  ab so rp tio n  from  th e  duodenum  and  th e  p rox im al je ju n u m  
th e  au tho rs ca rried  o u t in  vivo  ex p erim en ts  w ith  Ca45 iso topes on w h ite  ra ts  
w eighing  80-120 g. T he m e th o d  app lied  was th e  so-called  “ ire vivo  loop 
te c h n iq u e ” .

I t  has been e s tab lish ed , t h a t  in  s tu d ies  on Ca t ra n s p o r t ,  th e  Ca45 c o n te n t 
o f  th e  in te s tin a l w all has also to  be considered . I t  has also been found  th a t  
u n d e r  the  co n d itions app lied  th e  m easu re  o f Ca p e n e tra tio n  from  th e  b lood  
in to  th e  in te s tin a l sac is irre le v a n t.

On exam in ing  th e  dependence o f th e  ab so rp tio n  from  th e  q u a n tity  o f  th e  
ad m in is te red  Ca, i t  has been  e s tab lish ed , t h a t  in  th e  case o f  Ca doses o f 100—500 
/ig  considerab ly  m ore Ca is ab so rbed  from  the  d u o d en u m , th a n  from  th e  
je ju n u m .
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A ca lc ium -defic ien t d ie t la s tin g  tw o weeks re su lte d  in  a considerab le  increase  
in  Ca a b so rp tio n  in  b o th  th e  d u o d en u m  an d  th e  je ju n u m . In  an im als k e p t 
on n o rm al d ie t th e  tr e a tm e n t  w ith  large  doses o f  C ortison (250-500 fig  p ro  
die p ro  an im al) fo r tw o w eeks re su lted  in  a  s lig h t, n o t s ig n ifican t decrease 
in  Ca ab so rp tio n . B y  th e  sam e t re a tm e n t th e  increase  of Ca tr a n s p o r t  due 
to  th e  Ca d e fic ien t d ie t w as in h ib ite d  in  th e  je ju n u m  and  h a rd ly  in fluenced  
in  th e  d uodenum .

S T U D IE S  ON T H E  IN T E S T IN A L  A B S O R P T IO N  O F D R U G S IN  T H E  R A T

F. V arga  and Z. M o ln ár

In s titu te  of Pharm acology, U niversity  M edical School, Pécs

T he ab so rp tio n  o f benz im idazo le  across th e  in te s tin a l ep ith e liu m  w as 
in v e s tig a te d  in  ex p erim en ts  in  vivo  (perfusion  o f th e  sm all in te s tin e  accord ing  
to  S chanker e t al.) an d  in  vitro  (using  th e  e v e rte d  sm all in te s tin a l sac accord ing  
to  W ilson an d  W isem an).

T h e  follow ing tw o  m echan ism s seem  to  be in v o lv ed  in  th e  passage  o f b en z ­
im idazo le  across th e  in te s tin a l ep ith e liu m : 1. a t  low  co n cen tra tio n s th e  presence 
o f  an  ac tiv e  tra n s p o r t  m echan ism  m ay  be assum ed  (ch aracte rized  b y  sa tu ra tio n  
p h en o m en o n , dep ression  o f tra n s p o r t  w ith  in h ib ito rs  o f energy -y ie ld ing  
reac tio n s , co m p e titiv e  in h ib itio n  w ith  s im ila r  com pounds an d  m o v em en t 
a g a in s t a co n c e n tra tio n  g ra d ie n t) ; 2. a t  h ig h er co n cen tra tio n s — a t  w hich  
th e  ac tiv e  tra n s p o r t  becom es s a tu ra te d  — p assive  diffusion m ay  p reva il.

T hese d a ta  sug g est t h a t  benzim idazo le  a n d  its  deriv a tiv es  m ay  be t r a n s ­
fe rred  b y  tra n s p o r t  m echan ism s o f physio logical im p o rtan ce  in v o lv ed  in  th e  
a b so rp tio n  o f food  c o n s titu e n ts .

E L E C T R O N  M IC R O SC O PIC  D E M O N S T R A T IO N  O F M E M B R A N E  B O U N D  
A D E N O S IN E  T R IP H O S P H A T A S E  A C T IV IT Y  IN  H E A R T  M U SCLE

CELLS

W . S ch u lze  an d  A. W o l l e n b e r g e r

D epartm ent of Cell Biology, In s titu te  of Circulation R esearch, G erm an Academy of Sciences,
B erlin-Buch, G erman D em ocratic Republic

B y th e  use o f  th e  lead  p h o sp h a te  te ch n iq u e  a M g + + , N a + an d  K + a c tiv a te d , 
o u ab a in -sen sitiv e  A T Pase has been  localized on  th e  p lasm a m em b ran e  o f th e  
sarco lem m a in  e lec tro n  m ig ro g rap h s o f  h e a r t  m uscle cells o f severa l an im als.

A second, M g++ a c tiv a te d , N a + an d  К +-in d e p e n d e n t A T Pase a c tiv ity  has 
been  d e m o n s tra te d  in  th e  v a rio u s regions o f  th e  in te rc a la te d  d isks. O uabain  
d id  n o t n o ticeab ly  red u ce  th e  enzym e a c tiv ity  in  these  in tra c e llu la r  m em ­
b ran es .
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E F F E C T  O F  C E L L U L IN E  ON T H E  A C T IV IT Y  O F  T H E  SO D IU M  
C A R R IE R  SY STEM  IN  T H E  CAT A U R IC L E

V a l e r i a  K e c s k e m é t i

D eparm ent of Pharm acology, M edical U niversity , Budapest

I n  prev ious w orks p erfo rm ed  w ith  one fo rm  o f K n o ll’s celluline (“ cellu line-A ” 
i t  h as  been  show n t h a t  th is  su b stan ce  specifica lly  enhances th e  a c t iv i ty  o f  th e  
so d iu m  carrie r sy s te m  o f th e  frog’s v en tric le . R ecen t ex perim en ts w ith  in t r a ­
ce llu la r techn iques p ro v e d  th a t  cellu line-A  sig n ifican tly  increases th e  ra te  of 
d ep o la riza tio n  an d  th e  overshoo t o f  ac tio n  p o te n tia l in  th e  c a t au ric le  b a th e d  
in  T y ro d e  so lu tion , b u t  th e  effect is in fe rio r to  th a t  observed  in  th e  frog  h e a rt. 
H ow ever, i f  u n fa v o u ra b le  cond itions a re  b ro u g h t a b o u t for th e  so d ium  ca rrie r 
sy s te m  b y  increasin g  th e  ex trace llu la r  p o ta ss iu m  co n cen tra tio n , th e  celluline 
e ffec t becom es consp icuous in  th e  m am m alian  h e a r t  to o . S im ilarly  to  prev ious 
o b se rv a tio n s on th e  frog  h e a r t, ep in ep h rin e  an d  iso p ro te ren o l do n o t  affect 
th e  r a te  of d ep o la riza tio n  in  th e  m am m alian  h e a r t  e ith e r. I t  is concluded  
t h a t  celluline p lays a  specific  ro le in  th e  fa c ilita te d  sodium  diffusion  o f  th e  
cell m em brane in  th e  m am m alian  h e a r t  to o , b u t  in  c o n tra s t to  th e  fro g ’s 
v e n tr ic le , th e  cells o f  th e  c a t auric le  are  n ea rly  o p tim a lly  supp lied  w ith  celluline 
u n d e r  physio logical cond itions.

C H A N G E S O F R E S T IN G  P O T E N T IA L  A N D  A C T IO N  P O T E N T IA L  ON 
T H E  V E N T R IC L E  M U SCLE O F  F R O G  H E A R T  F O L L O W IN G  T H E  

D O SIN G  O F  D IF F E R E N T  C H E M IC A L  M E D IA T O R S

Gh . A r s e n e s c u , M. Sa b a u , S. T a m b u r l in i, A na  I a zigian

Medical and  Pharmacological In s titu te , D epartm en t of Physiology, Tirgu Mures

I t  has been e s ta b lish e d  b y  m eans o f m icroelec trode  in v es tig a tio n s  carried  
o u t  on  in ta c t an d  in ju re d  ven tric le  m uscle o f frog  h e a r t  th a t  sm all doses of 
a d re n a lin , n o ra d re n a lin  and  acety lcho line  b rin g  a b o u t changes in  th e  re stin g  
p o te n tia l  and  in  th e  ac tio n  p o te n tia l opposite  to  th e  classical effects o f  these  
d ru g s. In  ce rta in  cases th e  sam e w as ex p erien ced  im m ed ia te ly  a f te r  th e  
a d m in is tra tio n  o f th e  classical doses o f th e  above m en tioned  d rugs. This 
p h enom enon  was o b serv ed  w ith  c o n ta c t e lec trodes as well. I t  is supposed  
t h a t  in  th e  case o f  sm all doses, opposite  to  th e  effect of th e  a d m in is te red  
d ru g s , an  “ a d a p ta tio n  p h en o m en o n ”  p reva ils .

R ecen t in v es tig a tio n s  have  rev ea led  th e  ro le o f  p ro te in  b ound  ions, p h o sp h a te  
o f h ig h  energy, fa c to rs  of m etabo lism , an d  e lec tro n  m icroscopic changes in  
th e  io n  exchange o f  m em branes. T hese give an  o p p o r tu n ity  to  com p le te  th e  
c lassical m em brane  th e o ry  in  th e  case o f h e a r t  m uscle. T he a u th o rs  have 
reg is te red  th e  m onophasic  ac tion  p o te n tia l  b y  m onopo laric  (co n tac t)  e lectrodes. 
T he in d iffe ren t e lec tro d e  was fix ed  on th e  in ju re d  area  or in  its  im m ed ia te  
v ic in ity , th e  d iffe ren tia l electrode was fix ed  o u tside  th e  h e a r t m uscle. In  th e
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a u th o rs ’ op in ion  th e  in ju red  a rea  becom es p o sitive  in  th e  course o f ex c ita tio n  
caused  b y  h e a r t  a c tiv ity . T h e  d em arca tio n  p o te n tia l an d  th e  m onophasic  
ac tio n  p o te n tia l are  the  re su lta n ts  o f th e  electric  fields.

T H E  E F F E C T  O F  ACTH T R E A T M E N T  ON T H E  C O R T IC O S T E R O N E  
B IN D IN G  C A PA C IT Y  O F T R A N S C O R T IN

Z s u z s a n n a  Á c s  and E. S t a b k

In s titu te  of Experim ental M edicine, H ungarian A cadem y of Sciences, B udapest

As m easu red  b y  th e  gel f i l t r a t io n  m eth o d  o f De M oor*, 24 h ours a fte r  th e  
la s t  o f 14 consecu tive  daily  in jec tio n s o f A CTH  (C ortroph ine  Z, 3 I .U /d ay ) 
th e  co rticoste rone  b ind ing  c a p a c ity  o f tra n sc o r tin  was fo u n d  to  be red u ced  
in  th e  p lasm a  o f in ta c t, ad ren a lec to m ized  an d  th y ro id ec to m ized  ra ts  o f e ith e r 
sex , an d  in  ovariec tom ized  fem ales. The red u c tio n  was less in  th y ro id ec to m ized  
th a n  in  in ta c t  con tro l an im als . P lasm a co rticoste rone  an d  to ta l  p ro te in  
co n cen tra tio n s w ere in  all e x p e rim en ta l g roups th e  sam e as in  th e  re spec tive  
co n tro l g roups. T he conclusion is th a t  p ro longed  A C TH  tre a tm e n t  reduces 
th e  co rticoste rone  b ind ing  c a p a c ity  o f tra n sc o rtin  n o t a t  all, or n o t on ly , 
v ia  th e  ad ren a ls , th e  th y ro id  g lan d , or th e  ovary .

* P. de Moor: The binding of radiocortisol on transcortin as measured by gel filtration. 
Pflüger Arch. 285. 349. 1965.

U L T R A S T R U C T U R A L  ST U D Y  O F  T H E  H O R M O N E  T R A N S P O R T  IN  T H E  
A D R E N A L  M E D U L L A  O F  N O R M A L  A N D  R E S E R P IN E  T R E A T E D

RATS

I .  B e n e d e c z k y

D epartm ent o f P athology, P ostgraduate Medical School, B udapest

A ccording to  th e  “ m olecu lar”  th e o ry  o f horm one tr a n s p o r t  b o th  ad ren a lin e  
a n d  n o rad ren a lin e  get in  m o lecu la r fo rm  in to  th e  c ircu la to ry  sy s tem  b y  w ay  
o f ac tive  d iffusion . The rap id , la s tin g  secre tion  o f th e  la rg e  a m o u n t o f ca tech o l­
am ines c an n o t be in te rp re te d  b y  th is  slow m echan ism . A few  observ a tio n s 
h av e  been m ad e  recen tly  on th e  “ g ran u la r e x tru s io n ”  o f th e  ca techo lam ines 
fro m  th e  m ed u lla ry  cells in to  th e  sinusoids o f th e  ad ren a l. I n  th e  course of 
e lec tro n  m icroscopic stud ies th e  a u th o r  exam ined  in  th e  ad ren a l m edu lla  of 
ch icken  an d  r a t  a t  f irs t in  1963 an d  la te r  also in  m a n y  in s tan ces  sinusoids 
in  w hich occasionally  one or m ore  ca techo lam ine  g ranu les w ere observab le . 
6 , 24, 48 an d  78 hours follow ing re p e a te d  reserp ine  t re a tm e n t (3 X 2.5 m g/kg) 
increased  cell su rface  a c tiv ity  an d  th e  m ass ap p ea ran ce  o f  ca tech o lam in e  
granu les w ere observed  in  th e  m a jo rity  o f th e  ad ren a l sinuso ids. O n th e  basis
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o f  th ese  observations i t  is suggested  th a t  th e  g ra n u la r  fo rm  o f ho rm one tr a n s ­
p o r t  is th e  p rim a ry  e x tru s io n  m echan ism  o f th e  ad ren a l m ed u lla  w hich  supplies 
th e  c ircu la to ry  sy s te m  w ith  ra p id ly  m obilizab le  “ ca tech o lam in e  rese rv e” . 
F u r th e r  stud ies are  need ed  to  e lu c id a te  th e  m echan ism  o f th e  “ g ran u la r 
e x tru s io n ” .

SU B M IC R O SC O PIC  A N A L Y SIS  O F  T H E  E F F E C T  O F  O B S T R U C T IO N  
O N  T H E  P A N C R E A T IC  A C IN A R  C E L L S

L. K o m á so m y , T . M o n tsk ó , A. T ig y i an d  K . L issá k

In s titu te  of Physiology and Biology U niversity  Medical School, Pécs

In  our earlier in v e s tig a tio n s  th e  u l tr a s tru c tu ra l  a sp ec t o f  fu n c tio n a l con­
d itio n s of p an c rea tic  ac in a r  cells o f R a n a  escu len ta  w as exam in ed . W e found 
t h a t  th e  n um ber o f  se c re to ry  granu les is co nnec ted  w ith  th e  subm icroscopical 
s tru c tu re  of ac inar cells. In  our p re se n t ex p erim en ts  th e  e ffec t o f th e  o b stru c tio n  
h as  been  in v e s tig a te d  an d  i t  has been  p o in te d  o u t, th a t  th e ir  effect depends 
on th e  condition  o f  p an creas  before  th e  o p e ra tio n . In  th e  ex perim en ts we 
h av e  stu d ied  th e  dependence  o f th e  ch a rac te ris tic s  o f ac in a r cells up o n  th e  
tim e  o f th e  a rtific ia l o b s tru c tio n , an d  i t  has been  fo und , t h a t  in  th e  hy p o ac tiv e  
s ta g e  o f pancreas ( s ta rv e d  an im al) th e  n u m b e r o f  sec re to ry  g ranu les decreases 
a f te r  an  in itia l in c rea se , w hereas in  th e  h y p e rac tiv e  s tag e  (fed an im al) i t  
rem a in s  a t  a c o m p a ra tiv e ly  c o n s ta n t level. A m ong th e  earlie r fu n c tio n a l 
cond itions in  a subm icroscop ic  re la tio n  considerab le  changes can  be observed  
in  th e  hy p erac tiv e  s ta g e  o f th e  p an c reas , w hich  ap p ears  f irs t  o f all in  certa in  
a reas  o f th e  e rg as to p la sm  an d  nucleus. In  th e  course o f  o b s tru c tio n  — as i t  
ap p ears  to  us — th e  d iffe ren t in tra c e llu la r  effects p la y  an  im p o r ta n t  role in  
a d d itio n  to  th e  m ech an ica l fac to rs  o f d ila ta tio n  o f  th e  ac in a r lum en .

T H E  D IS T R IB U T IO N  O F A L PH A -A M Y L A SE  IS O E N Z Y M E S  O F  F R O G  
P A N C R E A S  IN  D IF F E R E N T  C E L L  FR A C T IO N S

P . J u hász  a n d  T . T om csányi

In s ti tu te  of Physiology and Biology, U niversity Medical School, Pécs

W ater-so lub le  p ro te in s  of frog  p an creas  w ere reso lved  b y  D E A E  cellu lar 
co lum n ch ro m a to g rap h y  in to  fou r com ponen ts w ith  am y lo ly tic  a c tiv ity  Two 
o f  th e se  four f rac tio n s  are  b ound  on a co lum n equ ilib rized  w ith  10 ~2 M T R IS /- 
HC1 buffer of p H  8.0 v e ry  w eak ly  an d  th e y  could  be e lu te d  b y  w ash ing  th e  
co lum n  w ith  th e  sam e  buffer. B y  lin ea r  ch lo rid eg rad ien t e lu tio n  tw o fu r th e r  
com ponen ts were s e p a ra te d  a t  ion ic  s tre n g th s  o f 0.03 an d  0.07 p H -o p tim a  
a n d  K M-values o f  th e  fou r isozym es a re  equal.

T h e  abso lu te a n d  re la tiv e  am o u n ts  o f  th e  fo u r isozym es are  d iffe ren t in  
v a rio u s  cell frac tio n s . A p p ro x im ate ly  th e  sam e q u a n titie s  o f th e  w eak ly

30



b o u n d  tw o  frac tio n s are  p re se n t in  th e  m icrosom al frac tio n , in  th e  zym ogen 
granules a n d  in  th e  so luble  frac tio n . T he b u lk  o f th e  m icrosom al am ylase w as 
e lu ted  a t  an  ionic s tre n g th  o f 0.03 (3rd fra c tio n ), b u t  th e  th re e  o th e r frac tio n s  
were also d e tec ted . T he am ylase  o f th e  zym ogen  granules w as id en tica l w ith  
th e  isozym e e lu ted  a t  0.07 M chloride co n cen tra tio n . I n  th is  frac tio n  th e  
a m o u n t o f  th e  3rd  fra c tio n  w as neglig ib le. A ll four isozym es could be fo u n d  
in  th e  so luble  cell fra c tio n  w ith  th e  h ig h e s t am ylase a c t iv i ty  re la ted  to  th e  
to ta l  p ro te in  co n ten t.

A L L O S T E R IC  E N Z Y M E S  A N D  T H E  R E G U L A T IO N  O F C E L L
M E T A B O L ISM

G . D é n e s

In s titu te  of M edical Chemistry, U niversity  M edical School, B udapest

The id ea  th a t  th e  c o m b in a tio n  of one m olecule (ligand: su b s tra te  or a n y  
o th e r specific  com pound) w ith  a m acrom olecu le  can in flu en ce  th e  b in d in g  
o f a n o th e r  lig an d  (th e  sam e or d ifferen t) to  th e  sam e m acrom olecule  has 
been p ro p o sed  long  tim e  ago. I t  has b een  supposed  t h a t  th e  u n d erly in g  
m echan ism  o f th e  e ffec t is a co n fo rm atio n a l change in  th e  m acrom olecule 
induced  b y  th e  b in d in g  o f  th e  f ir s t  lig an d . Som e years ago M onod has in t r o ­
duced th e  te rm : “ a llo ste ric  p ro te in ”  to  describe  p ro te in s in  w hich  such effects 
occur. T h e  in tro d u c tio n  o f  su ch  a te rm  has been  va lu ab le  in  calling a tte n tio n  
to  a p a r tic u la r ly  im p o r ta n t  class o f enzym es w hich  p o te n tia lly  a t  least, p ro v id e  
an  e x p la n a tio n  for th e  re g u la tio n  o f m etab o lic  processes in  liv in g  cells. D u rin g  
the  la s t  few  years i t  has been  d e tec ted  th a t  all th e  m a in  m etabo lic  ro u te s  
of th e  cells are  re g u la te d  b y  a llosteric  enzym es.

A c h a ra c te ris tic  p ro p e r ty  o f th e  a llo ste ric  enzym es is t h a t  th e y  have  n o t  
only  su b s tra te  b in d in g  site(s) b u t  one or m ore allosteric  site(s) for b in d in g  
th e  a llo ste ric  e ffec to r, a c tiv a to r  or in h ib ito r . C onsequen tly  th e  ap p lica tio n  
of such  te rm s  o f th e  classical enzym e k in e tic s  as co m p e titiv e  or n o n -co m ­
p e titiv e  in h ib itio n  becom es on ly  fo rm al, an d  i t  is im possib le  to  deduce a 
m olecu lar m echan ism  from  k in e tic  d a ta  a lone. One o f th e  m ost im p o r ta n t  
h y po theses ad v an ced  to  ex p la in  th e  m ode o f  ac tion  of a llo ste ric  effectors is 
th a t  th e y  reg u la te  th e  a c tiv ity  o f  enzym es b y  “ allosteric  tra n s itio n s”  or 
co n fo rm atio n a l changes in  th e  enzym e s tru c tu re .

D u rin g  ou r s tud ies on th e  p ro p ertie s  o f th e  allosteric  enzym e of th e  arg in ine  
b io sy n th e tic  p a th w a y  a n d  on th e  p ro p ertie s  o f th e  allosteric  enzym es o f th e  
a ro m atic  am ino  ac id  b io sy n th e tic  p a th w a y  we have o bserved  th a t  th e  te m ­
p e ra tu re  v e ry  s tro n g ly  in fluences ce rta in  p ro p ertie s  o f th ese  enzym es. T he 
a c tiv ity  o f  th e  allosteric  enzym e o f th e  arg in in e  p a th w a y  is in h ib ited  co m ­
p e titiv e ly  (ap p a ren t) b y  arg in ine  (К  sy stem ). In  th is  case th e  in h ib ito r  c o n s ta n t 
(К () o f  th e  enzym e decreases w ith  decreasing  te m p e rá t rre , on  th e  c o n tra ry , 
th e  a p p a re n t  M ichaelis c o n s ta n t (K m) o f th e  enzym e fo r th e  su b stra te s  does 
n o t s ig n if ican tly  change w ith  chang ing  te m p e ra tu re . T he a c tiv ity  o f one o f 
th e  a llo ste ric  enzym es o f  th e  a ro m atic  am ino  acid  p a th w a y  is in h ib ited  non- 
co m p e titiv e ly  (a p p a re n t)  b y  p h en y la lan in e  (Y system ). In  th is  case th e
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in h ib ito r  c o n s ta n t (Kj) o f th e  enzym e does n o t  change w ith  th e  te m p e ra tu re , 
in  c o n tra s t  to  th is , th e  M ichaelis c o n s ta n t (K m) of th e  enzym e for th e  s u b ­
s t r a te s  sh arp ly  decreases w ith  decreasing  te m p e ra tu re .

T h e  b ind ing  o f  in h ib ito r  or o f th e  s u b s tra te s  depends on th e  co n fo rm atio n  
o f  th e  enzym e m olecu les. Since we cou ld  n o t d e tec t a n y  k in d  o f a llo ste ric  
s i te  in te rac tio n s  in  th e  p resence e ith e r  o f  su b s tra te  or o f in h ib ito r  we c a n n o t 
c la im  th a t  th e  s u b s tra te  or in h ib ito r  induces an y  sh ift in  th e  co n fo rm atio n  
o f  th e  enzym es. O n th e  c o n tra ry , i t  is reaso n ab le  to  suppose  th a t  th e  sh if t 
in  co n fo rm atio n  is cau sed  b y  a change in  th e  equ ilib rium  o f th e  f lu c tu a tio n  
o f  th e  p o ly p ep tid e  c h a in  o f th e  enzym e m olecule induced  b y  th e  te m p e ra tu re . 
A s a re su lt of th e  f lu c tu a tio n  o f th e  p o ly p e p tid e  chain , in  one possib le  co n ­
fo rm a tio n  th e  en zy m e m ay  b in d  th e  s u b s tra te , and  in  a n o th e r  co n fo rm atio n  
th e  in h ib ito r  is b o u n d  to  th e  enzym e m olecule  w ith  c e r ta in  p ro b a b ility  d e te r ­
m in e d  b y  th e  te m p e ra tu re , th e  co n cen tra tio n s  o f th e  su b s tra te s  and  o f  in h ib i­
to r ,  an d  th e  e ssen tia l cond itions in  th e  b ro a d e s t sense.

T h e  re su lt o f  th e  b in d in g  o f su b s tra te  or o f  in h ib ito r  is th e  s ta b iliz a tio n  
o f  th e  a p p ro p ria te  co n fo rm atio n  o f th e  enzym e m olecule an d  th e  in d u c tio n  
o f  m o v em en t o f a ll g roups invo lved  in  th e  b ind ing  o f su b s tra te  or in h ib ito r  
to  f i t  th e  com plete  b in d in g  or c a ta ly tic  req u irem en t.

I n  th e  cases s tu d ie d , decreasing  te m p e ra tu re  favors th e  fo rm atio n  o f  th e  
in h ib ito r  (arg in ine) b in d in g  co n fo rm atio n  o f  th e  allosteric  enzym e b e long ing  
to  th e  К  system  a n d  th e  fo rm a tio n  o f  th e  su b s tra te  b in d in g  co n fo rm atio n  o f 
th e  enzym e belo n g in g  to  th e  V  sy stem .

I t  seem s p ro b ab le  t h a t  th e  m olecular basis  o f th e  re g u la tio n  o f cell m e ta b ­
o lism  b y  th e  te m p e ra tu re  is th e  te m p e ra tu re  induced  change o f th e  con fo r­
m a tio n  of th e  a llo s te ric  enzym es observed .

R O L E  O F IN H IB IT IO N  A N D  A C T IV A T IO N  O F  A L L O S T E R IC  
P H O S P H O R Y L A S E  IN  T H E  R E G U L A T IO N  O F  G L Y C E R O G E N

E X C H A N G E

G. Вот
In s titu te  of Medical Chem istry, U niversity  Medical School, D ebrecen

I t  is know n th a t  th e  lim itin g  enzym e o f glycogen m o b iliza tion  is p h o sp h o ry - 
la se  whose ac tiv e  a n d  in ac tiv e  form s w ere  d e m o n s tra te d  in  m uscle, h e a r t ,  
l iv e r  an d  o ther tissu es . Cori (1956) has d e m o n s tra te d  th a t  ad ren a lin  or e lec trica l 
s t im u la tio n  tra n s fo rm s  p hosphory lase  a in to  ac tive  b in  th e  m uscle in  vivo. 
L a te r  i t  becam e k n o w n  th a t  th is  tra n s fo rm a tio n  is caused  b y  th e  a c tiv a tio n  
o f  phosp h o ry lase  b k in ase  an d  th a t  i t  he lp s th e  cyclic p ro d u c tio n  o f  A M P 
b y  ad rena lin . O n th e  o th e r  h an d , th e  e lec tric  s tim u la tio n  o f  th e  m uscle does 
n o t  go to g e th e r w ith  th e  cyclic p ro d u c tio n  o f AM P. T his m ade u n d e rs ta n d a b le  
th e  glycogen m o b iliza tio n  effect o f a d re n a lin : its  cycle AM P p ro d u c tio n  
to g e th e r  w ith  th e  a c tiv a tio n  o f b k in ase  produces th e  phosp h o ry lase  a fo rm . 
T h e  electric  s t im u la tio n  on th e  o th e r h a n d , ac tiv a te s  th e  b k inase w ith  th e  
h e lp  o f  Ca + + a n d  an  a c tiv a tin g  fa c to r , a n d  th is a c tiv a te s  pho sp h o ry lase . 
T h e  sam e process w as observed  in  liv e r  an d  h e a r t ow ing  to  th e  e ffec t o f 
a d re n a lin  and  g lucagon .
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I t  seem s n everthe less, th a t  only in  liv e r  an d  in  sm o o th  m uscle is th e  t r a n s ­
fo rm a tio n  o f th e  in ac tiv e  fo rm  of ph o sp h o ry lase  in to  th e  ac tiv e  form  ab so lu te ly  
n ecessary  for th e  m o b iliza tio n  of g lycogen . A n o th e r re g u la tio n  m echan ism  
was d iscovered  as w ell, in  th e  skele ta l m uscle  an d  h e a r t  m uscle . This is b ased  
o n  th e  allosteric  c h a ra c te r  of th e  in a c tiv e  fo rm  o f p h o sp h o ry lase .

L yon an d  P o rte r  (1963) have d e m o n s tra te d  th a t  th e  m uscle  o f th e  so-called 
“ I ”  m ouse stock  does n o t  possess p h o sp h o ry lase  b k in ase  enzym e and  co n ­
se q u e n tly  th e  phosp h o ry lase  a form  c a n n o t ex is t e ither. I n  sp ite  o f th is  glycogen 
decom poses in  th e  m uscle  o f these m ice also d u rin g  w ork . T h is phenom enon  
cou ld  be exp la ined  b y  su ch  an  a c tiv i ty  increase o f p h o sp h o ry lase  b w hich 
h ap p en ed  w ith o u t th e  tran sfo rm a tio n  in to  a.

A ccord ing  to  th e  in v estig a tio n s o f M organ  an d  P a rm eg g ian i (1964) an o x ia  
also causes qu ick  glycogenolysis in  th e  h e a r t  m uscle w ith o u t th e  tra n s fo r ­
m atio n  o f s ign ifican t a m o u n t of p h o sp h o ry lase  b in to  a. I n  th is  case to o , th e  
m ob iliza tion  o f g lycogen is caused b y  th e  a c tiv ity  in c rease  o f th e  b fo rm . 
T here  is su ffic ien t A M P p resen t in  th e  h e a r t  m uscle to  ensu re  th e  a c tiv ity  
o f  th e  b form . N everthe less, th e  b a c t iv i ty  induced  b y  A M P in  aerobic h e a r t  
is k e p t low  b y  G -6-P a n d  A TP (allosteric  in h ib itio n  o f  th e  6 fo rm ). In  ano x ia  
th e  co n cen tra tio n  in c rease  o f AM P a n d  Pj, m oreover th e  q u ick  tran sm issio n  
o f  G -6-P resu lts  in  th e  re lease  of p h o sp h o ry lase  b from  th e  allosteric  in h ib itio n , 
its  a c tiv ity  increases a n d  th u s is ab le to  m obilize glycogen.

T he phosphory lase  b fo rm  is m ade a c tiv e  b y  its  in c rea sed  a ff in ity  to w ard s 
th e  su b s tra te s  (P | a n d  glycogen) ow ing to  th e  effect o f  A M P. On th e  o th e r  
h a n d , th e  su b s tra te s  increase  th e  a f f in i ty  tow ards A M P. T he co m p etitiv e  
in h ib itio n  p red o m in a tin g  th e  ac tiv a tio n  effect o f AM P is th e  in h ib ito ry  effect 
o f  ATM an d  G -6-P, t h a t  is to  say , A T P  a n d  G -6-P s ig n if ic a n tly  increase th e  
va lu e  o f  AM P K m to  phosphory lase  b.

G -6-P  tak es  an  ex cep tio n a l place am o n g  th e  in te rm e d ia te s  in  th e  reg u la tio n  
o f  th e  glycerogen ex ch an g e . The c o n c e n tra tio n  decrease o f  G -6-P  p rom otes 
th e  glycogenolysis b y  m o d era tin g  th e  in h ib itio n  of p h o sp h o ry lase  b an d  b y  
decreasing  th e  a m o u n t o f  G -l-P  n ecessa ry  for th e  re sy n th es is . On th e  o th e r  
h an d , th e  co n cen tra tio n  increase of G -6-P  in h ib its  th e  m o b iliza tio n  of glycogen 
p a r t ly  b y  ex ertin g  in h ib itio n  on p h o sp h o ry lase , and  p a r t ly  b y  exerting  a c ti­
v a tio n  on g lycogen-syn the tase . A t th e  sam e tim e  i t  increases  th e  level of 
G - l-P  an d  in  th is w ay  a n  increased  p ro d u c tio n  o f U D P G , th e  p recu rso r o f 
glycogen, becom es possib le.

H elm reich  and  Cori (1965) found b y  re -ex am in in g  th e  glycogenolysis occuring  
d u rin g  th e  a c tiv ity  o f  th e  skeletal m uscle  th a t  th e  a c t iv i ty  o f  phosphory lase  
a n d  phospho fru c to k in ase  has a basic s ign ificance  in  th e  re g u la tio n  of g lycoge­
nolysis. D uring  th e  stim ula tion  of m uscle th e  ac tiv ities  o f  th e se  tw o enzym es 
increase  para lle l an d  p ro p o rtio n a lly  w ith  each  o ther, an d  th u s  th e  accum ula tion  
o f  G -6-P  does n o t occur even  during  in c rea sed  glycolysis. O n th e  o th e r h a n d , 
ow ing to  th e  s tim u la tin g  effect o f adrena lin , only  th e  a c t iv i ty  o f  phosphory lase  
increases s ig n ifican tly , th e  ac tiv ity  o f  p h o sp h o fru c to k in ase  does n o t, an d  
co n seq u en tly  th e  level o f  h exosem onophosphates s ig n if ican tly  increases d u rin g  
th e  glycogenolysis cau sed  b y  ad ren a lin . T he co n cen tra tio n  change of A T P , 
A D P , A M P an d  Pj in  th e  muscle is to o  sm all for th e  e x p la n a tio n  of th e  in  
vivo  observed  increase o f  enzym  a c tiv i ty  d u rin g  th e  s tim u la tio n . The co n ­
c e n tra tio n s  o f G -6-P , F -6 -P  and  F D P  do n o t m ake p ro b a b le  th is  change 
e ith e r . T hus, th e  m ost im p o r ta n t  change in  close re la tio n  w ith  th e  co n cen tra tio n
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a n d  re lax a tio n  d u rin g  m uscle a c tiv ity  seem s to  be th e  fa c t t h a t  phosp h o ry lase  
b k in ase  goes th ro u g h  an  a c tiv a tio n  a n d  in a c tiv a tio n  cycle w hich  resu lts  in  
th e  tran sfo rm a tio n  o f  p hosphory lase  b fo rm  and  a fo rm . N evertheless, th e  
la c tic  acid p ro d u c tio n  o f th e  “ I ”  s to c k  c a n n o t be ex p la in ed  b y  th is change.

I n  accordance w ith  the above discussed, the regulation o f  the glycogen m obilization  
takes place according to two m echanism s. One o f  the m echanism s is characterized 
by the form ation  and  decomposition o f  the active fo rm  o f  phosphorylase. T h is 
c a n  be rendered  p a ra lle l w ith  th e  in c rea sed  and  m o d e ra te  p ro d u c tio n  o f th e  
en zy m e p ro te in s . The m a in  character o f  the other m echanism  consists in  the 
regulation o f the activ ity  o f  the fin ish e d  enzym e by interm ediators and nucleotides, 
on the basis o f  the allosteric characteristics o f  the enzym e. T h e  tw o  m echan ism s 
p la y  a role m ost p ro b a b ly  in  d iffe ren t m easu re  in  th e  g lycogen  m ob iliza tion  
cau se d  b y  m uscle c o n tra c tio n , an o x ia  a n d  ad renalin . T h e  d iffe ren t k inds o f  
tis su e s  (skeletal m uscle , sm o o th  m usc le , h e a r t  m uscle, liv e r , etc.) can  also 
d iffe r from  each  o th e r  essen tia lly  acco rd in g  to  w hich o f  th e  tw o re g u la tin g  
m echanism s p re d o m in a te  in  th e m , a n d  in  w h a t m easu re .

I n  th e  In s t i tu te  o f  M edical C h em is try  o f D ebrecen  w e succeeded to  
d e m o n s tra te  t h a t  th e  a llosteric  effect o f  th e  in te rm e d ia to rs  includes n o t o n ly  
th e  b form  o f th e  pho sp h o ry lase , b u t  th e  a form  as w ell. T he a c tiv ity  o f  
p hosphory lase  a can  be also in h ib ite d  b y  G -6-P, 6 -P  g lucon ic  acid, P P i5 an d  
glucose sim ilar to  th e  phosp h o ry lase  b (in  raw  m uscle e x tra c t  an d  in  th e  
p re p a ra tio n  of c ry s ta llin e  p h o sp h o ry lase  a too). A M P delays th e  in h ib itio n .

T he allosteric in h ib itio n  o f th e  a fo rm  o f phosphory lase  is s ign ifican t fro m  
sev e ra l of view . I t  ex p la in s th e  fa c t t h a t  th e  5 to  10 p e r  c e n t p h o sp h o ry lase  
a  p re se n t in  th e  re s tin g  m uscle does n o t  m obilize th e  g lycogen . The in h ib itio n  
cau sed  b y  G -6-P m akes i t  possible t h a t  th e  a c tiv ity  o f  p hosphory lase  a is 
a lso  under a fin e  re g u la tio n , d ep en d in g  on th e  c o n c e n tra tio n  o f G -6-P. As 
glycogenolysis goes on  th e  level o f G -6-P  increases s ig n if ican tly , an d  i t  c a n  
e x e r t  an  energetic  a rre s tin g  effect on th e  a form  befo re its  tra n s fo rm a tio n  
in to  b form .

T he in te rm ed ia to rs  an d  nucleo tides re g u la te  n o t o n ly  d ire c tly  th e  a c t iv i ty  
o f  phosphory lase  a a n d  b, b u t  also th e  in te rco n v ersio n  o f  th e  tw o form s. W e 
h a v e  experienced, n am e ly , th a t  G -6-P  in h ib its  th e  p h o sp h o ry lase  a fo rm a tio n  
in  th e  b k inase re a c tio n , on th e  o th e r  h a n d , i t  enhances th e  in a c tiv a tio n  o f  
th e  a form  in  th e  p h o sp h o ry la se -p h o p h a ta se  reac tio n . T h is can  be looked  
u p o n  as a double feed -b ack  effect. T h e  b k inase in h ib ito ry  effect o f  G -6-P  
p ro v e d  to  be a rre s ta b le  w ith  A M P a n d  glycogen, b u t  n o t  w ith  cyclic A M P. 
G -6 -P  s tim u la tes th e  in a c tiv a tio n  o f phosp h o ry lase  a, i ts  tra n s fo rm a tio n  in to  b. 
T h is  effect is especia lly  conspicuous in  th e  presence o f  A M P w hich in h ib its  
th e  phosphory lase p h o sp h a ta se  in  itse lf. G -6-P  delays th is  in h ib itio n  to ta l ly . 
A ccord ing  to  th is  G -6-P  enhances th e  fo rm atio n  of th e  in a c tiv e  b fo rm  an d  
in h ib its  its re tu rn  in to  th e  ac tive  a fo rm .

Sum m ary. Some in te rm e d ia to rs  (G-6-P, PPj, UDPG), a n d  ce rta in  n uc leo tides 
(A M P, ATP) of th e  glycogen exchange p la y  a fu n d am en ta l ro le  in  th e  reg u la tio n  
o f  th e  glycogen exchange . T heir c o n c e n tra tio n  change reg u la tes  p a r tly  th e  
a c tiv ity  of p h o sp h o ry lase  a an d  b, a n d  p a r tly  a lters  th e  in te rco n v ersio n  o f  
th e  tw o form s. T h e  ac tu a l a c tiv ity  o f  phosphory lase  is in c reased  or decreased  
in  an  allosteric w ay . T he in te rco n v ers io n  o f th e  a an d  b fo rm s is in flu en ced  
b y  a m echanism  w h ich  is n o t q u ite  c lear y e t. I t  can  be  supposed  th a t  th e  
phosphory lase  se rv in g  as su b s tra te  is a lte red .
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I t  has been  d e m o n s tra te d  th a t  a close re la tio n  an d  in te ra c tio n  ex ist b e tw een  
th e  a llo steric  co n tro l m echan ism  (the  a c tu a l a c tiv ity  o f  th e  ex isting  enzym ) 
a n d  th e  m echan ism  re g u la tin g  th e  tra n s fo rm a tio n  o f th e  tw o  form s o f th e  
enzym e.

R E G U L A T IO N  O F B R A N C H E D  M E TA R O LIC  PA TH W A Y S

I. H orváth

Research In s titu te  for Pharm aceutical Chem istry, D epartm ent of M icrobiology, Budapest

C erta in  b io sy n th e tic  p a th w ay s  are  o p e ra tin g  th ro u g h  com m on enzym es. 
D ue to  th e  ac tio n  o f  th ese  enzym es n o t on ly  th e  r a te  o f  reac tio n s  shou ld  be 
re g u la te d  h u t  also th e  ra tio  o f arising  e n d p ro d u c ts .

T he m ain ta in an ce  o f  an  ad eq u a te  p ro p o rtio n  of enzym es requ ires a coor- 
dinative enzym e synthesis. A n overcharge o f  th e  re g u la to ry  sy s tem  b y  ex trem e  
co n cen tra tio n s  o f  an  e n d p ro d u c t or one o f  th e  su b s tra te s  m a y  re su lt  in  coor- 
d inative  derepression.

T he f ir s t  com m on enzym e m ig h t h av e  an  im p o r ta n t  ro le  in  these  com plex  
re g u la to ry  sy stem s, w here  n o t only  th e  a ff in ity  o f  d iffe ren t su b s tra te s  possesses 
a re g u la to ry  role h u t  also th e  rate o f  feedback inh ib ition  m igh t change to a great 
extent or m ight cease in  the presence o f  d ifferen t substrate concentrations.

I n  d e m o n s tra tin g  th e  above p rincip les we sum m arize  o u r  re su lts  o b ta in ed  
b y  s tu d y in g  b ran ch ed  chain  am ino acid  b io syn thesis .

SOM E A SPE C T S ON T H E  C O N T R O L  O F  T H E  F U N C T IO N A L  
B E H A V IO U R  O F S T R U C T U R A L  P R O T E IN S

V ilm a  Sz é k e ss y -H ebm a n n

In s titu te  of Biochemistry, U niversity  M edical School, Budapest

T he s tu d y  of th e  re la tio n s  betw een  th e  s tru c tu re  an d  fu n c tio n  of p ro te in s  
an d  th e  d iscovery  o f th e ir  contro l m echanism s req u ire  ag a in  a n d  again  a new er 
a sp ec t o f p ro te in  co n stru c tio n . T hus, besides th e  w ays o f  th e  re g u la tio n  of 
enzym e a c tiv ity  d e te c te d  in  th e  la s t  y ea rs , in  w hich th e  d iffe re n t m e tab o lite s  
are a c tin g  as m odifiers on th e  con fo rm ation  o f th e  en zy m e-p ro te in s , m ore an d  
m ore enzym es seem  to  be o f com plex com position , th e ir  a c tiv ity  could  be 
re g u la te d  b y  m onom er-po lym er tra n sfo rm a tio n , by  a sso c ia tio n  o f su b u n its  
to  fo rm  hy b rid s  e tc . T h e  in  vitro  d e te rm in ed  s tru c tu ra l an d  fu n c tio n a l c h a ra c ­
te ris tic s  o f p ro te in s  o f  com plex  co n stru c tio n  n a tu ra lly  d ep en d  considerab ly  
on th e  app lied  m e th o d s  o f e x trac tio n  an d  iso la tion , as w ell as on th e  effects 
of c ircu m stan ces . A ll th e se  s ta te m e n ts  are  especially  im p o r ta n t  in  case th e  
p ro te in  is closely a t ta c h e d  to  th e  c e ll-s tru c tu re  an d  th e  chan g in g  o f confor­
m atio n  does n o t r e s u l t  in  a change o f enzym e a c tiv ity  or does n o t  re su lt o n ly  
in such  a ch an g e , b u t  is responsib le  for a tra n s p o r t  fu n c tio n , co n trac tio n  etc.
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T h e p resen t su m m a ry  con ta in s th e  re su lts  o f  in v e s tig a tio n s  concern ing  th e  
ac tin -co m p o n en ts  o f  th e  co n trac tib le  p ro te in -co m p lex  o f  th e  m uscle, i.e. of 
th e  actom yosin .

T he purified  so -ca lled  hom ogenous a c tin  e x tra c te d  from  ace to n -d ried  m uscle 
p o w d er has no u n iv e rsa lly  accep ted  p ro te in -c o n s ta n ts  y e t, a n d  i t  has p rim a rily  
b e e n  dete rm in ed  fu n c tio n a lly . I n  th e  course  o f ou r ex p e rim en ts  i t  has b een  
p ro v e d  th a t  b y  d iffe re n t m e th o d s, n a m e ly  b y  b u ta n o l a n d  ionexchange 
t r e a tm e n t  th e  a c t in  gets decom posed  in to  severa l co m p o n en ts . The iso la ted  
com ponen ts are  c h a ra c te r iz e d  b y  g re a t co n fo rm atio n a l la b ility , w hich m ay  be 
recognized  e.g. b y  re m o v a l or ju s t  b y  a d d itio n  o f ions. T he b eh av io u r o f a c tin  
to w ard s  lip id -so lv en t m a te ria ls  refers to  th e  fac t, t h a t  in  ho ld ing  to g e th e r  
th e  com ponents p h o sp h o lip id s  m ay  be invo lved . H ith e r to  i t  has n o t been  
c leared  y e t in  w h a t w ay  th e  in  vitro  fe a tu re s  of th e  co m p o n en ts  are  re fle c ted  
in  th e  functions o f  c o n trac tib le  p ro te in s  com posing th e  m uscle s tru c tu re . 
J u s t  as a m a tte r  o f  in te re s t  i t  m ay  be  m en tioned , t h a t  am ong th e  ac tin - 
com ponen ts th e re  can  be found  a s tim u la tin g  and  an  in h ib itin g  fac to r to  a c tin  
po lym eriza tio n  as w ell. This la t te r  m ay  be  s ig n ifican t w ith  re sp e c t to  reg u la tio n , 
because  th e  a c tin  f ra c tio n  e x tra c te d  fro m  th e  m uscles o f  E -v ita m in  de fic ien t 
ra b b its  in  th e  u su a l w ay  co n ta in s  i t  as a  sep a ra te  co m p o n en t, besides th e  
p ro te in -com plex  cap ab le  o f p o ly m eriza tio n .

S T U D IE S  ON F A C T O R S  A F F E C T IN G  L IP ID  M O B IL IZ IN G  A C TIO N  O F 
A D R E N O C O R T IC O T R O P IC  H O R M O N E

G. Cs e h  a n d  A. P a tth y

R esearch In s titu te  for P harm aceu tical Chem istry, B udapest

L ipid  m ob iliza tion  is based  to  our p re se n t know ledge on lipolysis b ro u g h t 
a b o u t by  a h o rm o n e-sen sitiv e  lipase. T h is process is in d ic a te d  by  th e  d rop  
o f  the trig lyceride  c o n te n t o f adipose tissu e , i t  can also be follow ed, how ever, 
th ro u g h  m easu rem en t o f free g lycero l a n d  free fa t ty  acids (F F A ), re sp ., w hen  
in cu b a tin g  ad ipose tissu e . A c tu a l co n cen tra tio n s  o f th ese  su b stan ce  are u su a lly  
considered  as c h a ra c te r is tic s  o f th e  h o rm one-sensitive  lipase  a c tiv ity . R ecen t 
d a ta ,  how ever, sho w  th a t  a lte ra tio n  o f  F F A  co n ten t is also affected  b y  o th e r 
processes of cell m e tab o lism  (e.g. re sy n th es is , o x y d a tio n ).

T he purpose o f  th e  p re se n t w ork  w as to  in v es tig a te  to  w h a t e x te n t fac to rs  
affecting  fa t ty  ac id  resy n th esis  e x e r t th e ir  in fluence  on th e  effects on fa t  
m etabolism  o f A C T H  as th e  m o st ac tiv e  lipom obiliz ing  h o rm o n e  w hen m easu red  
b y  changes in  F F A  an d  glycerol. W ith  r a t  ep id id y m al ad ipose tissue  effects 
o f  glucose an d  aden in e-n u c leo tid es  w ere s tu d ied  a t  v a rio u s A CTH  levels. 
I t  could be e s ta b lish e d  th a t  glucose in h ib its  f a t ty  acid  lib e ra tio n  is sp ite  of 
p rom oting  glycerol fo rm atio n . T his in h ib itio n  g rad u a lly  rises w ith  decreasing  
A C T H  co n cen tra tio n s . A T P , A D P  an d  adenosin e-5 -p h o sp h a te , in  c o n tra s t, 
decrease to  a sm all e x te n t glycerol fo rm a tio n  an d  v e ry  ap p rec iab ly  f a t ty  acid  
lib era tio n .

F u rth e r  on re la tio n sh ip s  be tw een  lipo lysis an d  resy n th esis  w ere in v es tig a ted  
w ith  added “ u n co u p lin g ”  fac to rs. I t  w as found  th a t  10~ 3-1 0 ~ 5 M d in itro -
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p h en o l inh ib its  A C T H  effects as re g a rd s  lib e ra tio n  o f b o th  g lycero l an d  fa tty  
ac ids. This lipolysis m a y  be, h o w ev er, re s to re d  on  ad d itio n  o f th e  nucleo tides 
m en tio n ed . U nlike th e se , 1 -th y ro x in e  o r tr iio d o th y ro n in e  in  1 0 -6 an d  10-7 M 
co n cen tra tio n s , re sp . w hile le av in g  u n ch an g ed  glycerol lib e ra tio n  strong ly  
in c rease  th e  F F A  p ro d u c in g  ac tio n  o f  A C TH . d -T hyrox ine  as w ell as th e  above- 
m en tio n ed  th y ro id  horm ones w ith o u t A C TH  are  inac tiv e .

E ffec ts  in fluenc ing  lipolysis e lic ited  b y  A C TH  in  a n eg a tiv e  sense as regards 
f a t ty  acids m ay  be  p rin c ip a lly  a t t r ib u te d  to  an  increase in  re sy n th es is . Con­
c o m ita n t effects are  in  th e  case o f  glucose an  accelera tion  o f  lip o ly tic  cycle 
in  f a t  cells and  in  th e  case o f n u c leo tid es  a d ire c t ac tion  on h o rm onesensitive  
lip ase . I t  can  be conc luded  from  o u r  re su lts  t h a t  th e  p o te n tia tin g  ac tion  on 
lipom ob iliza tio n  o f  th y ro id  h o rm o n e  is re la te d  to  th e  in h ib itio n  o f  resyn thesis  
o f  f a t ty  acids fo rm ed  b y  lipolysis.

ST A T IST IC A L  A N A L Y SIS  O F  C O N D IT IO N A L  E V O K E D  P O T E N T IA L S

J. I. Sz é k e l y  a n d  G. Á dám

Physiological In s titu te , U niversity  Medical School an d  Physiological Goup, Eötvös Loránd U niversity , Budapest

T h e d a ta  o f Á d ám  a n d  K ukorelli (A c ta  P h ysio l. H ung . 26. 1965.; 6 th  In te rn . 
C ongr. E E G  V ienna, 1965) p ro v e d  t h a t  co n d itio n a l evoked  p o te n tia ls  m ay 
se rv e  as a m em ory  m odel. The a im  o f th e  p re se n t ex perim en ts w as th e  q u an ­
t i t a t iv e ,  s ta tis tic a l analysis o f th is  c o n d itio n in g  process. T he e lec trica l s tim u ­
la tio n  o f th e  sp lan ch n ic  an d  sc ia tic  n e rv es  was associa ted  in  an es th e tized  cats. 
A  to ta l  o f 400 p a irin g s  w ere d e liv e red  to  each  an im al in  series o f 40-40  
associa tions. T he e s ta b lish m e n t o f  th e  co n d itio n a l response w as observable 
d u rin g  th e  in te rse ria l ap p lica tio n  o f  th e  cond itio n a l s tim u lu s p resen ted  by  
itse lf : th ese  20—20 co n d itioned  ev o k ed  p o te n tia ls  w ere av e rag ed  b y  a NTÀ 
2 5 6 -ty p e  co m p u ter. T h e  w aves o f  th e  av e rag ed  curves w ere q u a n tita tiv e ly  
ch a rac te rized  b y  e s tim a tio n  o f th e  a re a  b e tw een  th e  isoelec tric  line and  the  
cu rv e . D a ta  w ere o b ta in e d  b y  s ta t is t ic a l  p rocessing :

(i) C oncerning th e  sep a ra tio n  o f th e  cond itio n a l evoked  p o te n tia l  from  the  
sp o n tan eo u s b ack g ro u n d  f lu c tu a tio n s ;

(ii) R egard ing  th e  dependence o f  th e  co n d itio n a l response fro m  th e  num ber 
o f associations an d  th e  d elay  in te rv a l be tw een  th e  cond itiona l a n d  u n co n d itio n ­
al s tim u li.

T h e  cond itional connec tion  w as re p re se n te d  in  fo rm  o f le a rn in g  curves and 
a fo rm u la  was c re a te d  describ ing  a p p ro x im a te ly  th e  em p irica l curves.
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C O M PU T E R  E V A L U A T E D  E X A M IN A T IO N S  TO  D E T E R M IN E  T H E  
N E R V O U S  P O IN T  O F  ATTACK O F  D D T

I. DÉsi, I ld ik ó  F a rka s  and  T. K e m é n y

Institu te  of Pathophysiology, U niversity  Medical School, and  Pathophysiological D epartm en t of In s titu te  of N utrition ,
B udapest

T he a im  o f th e  ex p e rim en ts  w as to  de te rm ine  th e  p o in t o f a t ta c k  o f D D T  
w ith in  th e  nervous sy s tem . T h erefo re  its  effect e lic ited  on sleep in d u ced  b y  
h y p n o tic a  o f  d iffe ren t po in ts  of a t ta c k  was observed . T h e  an im als w ere given 
d iffe ren t doses o f D D T  an d  th e  doseeffect-curve w as also estab lished .

In  cases o f 8 d iffe re n t doses m easu rem en ts  w ere ca rr ied  o u t in  6 in stan ces  
each. D isap p earan ce  tim e  o f th e  cerv ica l and  la b y r in th in e  — as w ell as of 
th e  corneal re flex , d u ra tio n  o f th e  d isappearance  a n d  th e  to ta l  d u ra tio n  o f 
sleep (thus 7 in d e p e n d e n t d a ta )  w ere estab lished  in  groups o f 10 an im als. 
T h e  ra ts  w ere, in  e v e ry  case, n a rc o tiz e d  w ith  tw o d iffe ren t an es th e tic s .

F ro m  th e  d a ta  o b ta in e d  v a rian ce  analyses w ere ca rr ied  o u t reg a rd in g  doses 
an d  also th e  days. T h e n  Scheffe’s re p e a te d  co m p ara tiv e  m e th o d  w as app lied  
in  o rder to  e s tab lish  w hich  w ere th e  group th a t  s ig n if ican tly  d iffered  from  
one an o th e r.

T he “ G ier”  d ig ita l co m p u ter w as used  for th e  ca lcu la tio n .
T h e  resu lts  rev ea led  th a t  D D T  p ra c tic a lly  d id  n o t  an tag o n ize  sleep in d u ced  

b y  C h lo ra lh y d ra te  a ffec tin g  m a in ly  th e  cerebral c o rtex . P e n to b a rb ita l, w ith  
th e  b ra in -s tem  as m a in  p o in t o f a t ta c k , considerab ly  decreased  th e  d u ra tio n  
o f sleep an d  its  p ro foundness.

T H E  R O L E  O F T H E  C O R TIC A L A R E A S IN  T H E  R E G U L A T IO N  O F 
T H E  M E T A B O L ISM  A N D  B O D Y  T E M P E R A T U R E

Ma r g it  Y icsa y , F . O b á l , Gy . B e n e d e k  a n d  J .  Szabó

Physiological In s titu te , U niversity  Medical School, Szeged

A uth o rs  in v e s tig a te d  th e  h ig h er n eu ra l fu n c tio n s occurring  a f te r  effects 
w hich d is tu rb  th e  au tonom ous é q u ilib ra i s ta te  o f th e  o rgan ism  in  in ta c t  ra ts  
an d  a fte r  d e s tru c tio n  of d iffe ren t p o rtio n s o f th e  ce reb ra l co rtex . 150 ra ts  
w ere used  for th e  ex p erim en ts . As u n co n d itio n a l s tim u li th e  in h a la tio n  o f a 
gas m ix tu re  c o n ta in in g  6 p er c e n t 0 2 was asso c ia ted  w ith  re p e a te d  sound  
signs (1000 H z). I n  o th e r  ex p e rim en ts  qu ick  h is ta m in e  h a b itu a tio n  was 
b u ilt  up .

T he ex p erim en ts  h a v e  show n t h a t  th e  am en d in g  au tonom ous func tions 
reg u la tin g  th e  hom eostasis  o f th e  organism  w ere n o t  m an ifested  ag a in st 
h y p o x ia  if  b ifro n ta l c o rtex  d e s tru c tio n  was app lied . A p p a re n tly  th e  deve lop ­
m en t o f h is tam in e  h a b itu a tio n  is n o t  b ound  to  th e  fro n ta l co rtex , on ly  its  
abo lishm en t is. T h e  lesion  of o th e r  areas of th e  c o rtex  does n o t in fluence  th e  
d ev e lopm en t o f th e  co n d itio n a l responses p ro te c tin g  th e  au tonom ous eq u ilib ­
r iu m  of th e  o rgan ism . The ph en o m en o n  can be f i t te d  in to  th e  cy b ern e tica l 
v iew  of th e  sy s tem  o f th e  re g u la tio n  m a in ta in in g  th e  hom eostasis.
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A SY S T E M -T H E O R E T IC A L  A P P R O A C H  TO M O D E L S O F  M E T A R O LISM

A. L o cker

In s titu t fü r S trahlcnschutz, R eak to r Zentrum, Seibersdorf, A ustria

E arlie r m a th e m a tic a l m odels o f m etab o lism  like th e  d esc rip tio n  o f m e ta b ­
olism  as open  sy s tem  m ay  be  m ore generalized  ta k in g  G eneral S ystem s 
T h eo ry  (GST) as a base. This p rocedure , n o t y e t fu lly  w orked  o u t in  all respects  
to d a y , w ould  e n ta il th a t  all b ran ch es o f  GST, like tho se  b ased  up o n  se t th e o ry  
a n d  topo logy  (in  th e  fo rm  o f re la tio n a l b io logy), lin ea r an d  n o n lin ea r d iffe ren tia l 
equ a tio n s (especially  su ited  fo r th e  d escrip tio n  o f o sc illa to ry  phenom ena) 
p ro b a b ility  th e o ry  (as a b a ck g ro u n d  o f s to ch as tic  m odels), R oolean logic 
(enab ling  com prehension  of tr ig g e r phenom ena) e tc . cou ld  u sefu lly  be app lied . 
W hich  form  o f GST w ould seem  su ite d  b e s t depends on th e  level o f a b s tra c tio n , 
as in d ica tin g  sem an tic  steps, an d  th e  need  (or freedom ) o f be in g  m ore a b s tra c t 
o r m ore concre te . C oncrete m odels are  th o se  w hose tra n s fo rm a tio n  in to  com ­
p u te r-s im u la tio n  o r even real a u to m a to n -c o n s tru c t w as successful. N early  on 
each  level o f  th e  m a th em a tica l m ethodologies cy b e rn e tic  fea tu res  o f th e  
m odels, like open-loop contro l, feed -back  con tro l, goal seek ing  b eh av io u r an d  
lea rn in g  (in th e  m o st general sense) can  easily  be rev ea led  an d  are in  few  
in stan ces o u tlin ed .

T H E  C Y B E R N E T IC  M O D E L  O F  R E N A L  C IR C U L A T IO N

T. J ancsó  an d  I. T örök

Physiological In s titu te , U niversity  Medical School, Szeged and 
Cybernetical Laboratory of the József A ttila  U niversity of Sciences, Szeged

O n th e  basis o f l i te ra ry  d a ta  a n d  th e ir  ow n ex p e rim en ta l re su lts  th e  au th o rs  
h av e  a tte m p te d  to  c o n s tru c t a sim ple b lock  d iag ram  o f th e  reg u la tio n  o f ren a l 
b lood  flow .

F o r th is  p u rp o se  th e  follow ing p a ra m e te rs  w ere ta k e n  in to  acco u n t: 1. I f  th e  
to ta l  v ascu la r re s is tan ce  o f th e  o rgan ism  is increased  th e  b lood  pressure rises 
an d  th e  ren a l b lood  flow  decreases. 2. I f  th e  to ta l  v a scu la r  res is tan ce  o f th e  
o rgan ism  is in c reased , b u t  an  en h an cem en t of th e  b lood  p ressu re  is p re v e n te d  
b y  a s tab ilise r, th e  ren a l b lood  flow  decreases, b u t  to  a lesser e x te n t th a n  
in  th e  case o f 1., 3. I f  th e  value o f  th e  b lood  pressure  is ra ised  w ith o u t en h an ce­
m e n t of th e  v a sc u la r  resistance  re n a l b lood  flow  m u s t in crease  to  a lesser 
e x te n t. 4. A fte r e lim in a tio n  o f th e  effects o f th e  reflexes com ing  from  th e  
ce n tra l nervous sy s tem , in  th e  case o f changes o f th e  b lood  p ressu re  th e  b lood  
flow  m u st n o t  change. 5. I t  o u g h t to  be possible to  d isco n n ec t th e  a u to ­
re g u la tio n  o f th e  b lood  flow  c h a rac te ris in g  th e  iso la ted  su rv iv in g  k id n ey . 
To m ake a m odel o f  th e  above p rincip les th e  au th o rs  h av e  co n stru c ted  a m odel 
o p era tin g  analogously . In  ad d itio n  to  th e  design illu s tra tin g  th e  connections 
au th o rs  show  th e  a p p a ra tu s . T he changes o f th e  m in u te  vo lum e o f th e  card iac  
o u tp u t , th e  re n a l b lood  flow  an d  th e  b lood  p ressu re  can  be reco rded  on th e
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in s tru m e n ts  o f th e  s im p ly  c o n stru c ted  m odel i f  th e  ab o v e-m en tio n ed  p a ra ­
m ete rs  (to ta l re s is ta n c e , blood p ressu re , au to reg u la tio n , ren a l resistance) are  
changed .

E F F E C T  O F S T IM U L A T IO N  O F  T H E  L A B Y R IN T H  O N  B LO O D  FL O W  
T H R O U G H  T H E  C E R E B E L L A R  C O R T E X

Gy . P o o r , J .  К о р а  and L. M o l n á r

D ep artm en t o f Neurology and P sych ia try , U niversity Medical School, Pécs

T h e scarc ity  o f d a ta  in  th e  l i te ra tu re  has te m p te d  us to  s tu d y  th e  changes 
o f  b lood  flow  th ro u g h  th e  cerebellar c o rtex  caused b y  s tirm d a tio n  o f th e  
sem ic ircu la r canals o f  th e  la b y rin th . B lood flow  was s tu d ie d  b y  m eans o f an  
e lec tric  system  b a se d  on th e  p rin c ip le  o f  neg a tiv e  feed b a c k , enab ling  th e  
changes in  th e rm o c o n d u c tiv ity  to  be m easu red . In  ra b b its  in  chloralose- 
u re th a n e  an aesth esia  s im u ltaneous record ings w ere m ad e  o f  th e  changes o f 
re sp ira tio n  and  sy s te m ic  blood p ressu re , a n d , in  th e  cereb e lla r co rtex , o f th e  
e lec trica l a c tiv ity  a n d  blood flow . S tim u la tio n  o f one la b y r in th  w ith  cold 
w a te r  resu lted  in  a n  increase  in  b lood  flow  th ro u g h  th e  c o n tra la te ra l  cerebellar 
c o r te x  and in  a d ec rease  on th e  sam e side; in  response to  a w arm  s tim u lu s 
th e  changes in  b lood  flow  were o f  opposite  ch a rac te r. G alvan ic  s tim u la tio n  
p ro d u ced  a b iphasic  change , and  ro ta t io n  an  increase in  b lood  flow  th ro u g h  
b o th  cerebellar h em isp h eres . — T he le c tu re  analyses th e  d ifferences in  effect 
b e tw een  the  vario u s ty p e s  of s tim u la tio n  as well as th e  co rre la tio n  betw een  
th e  p a ram ete rs  s tu d ie d  (system ic b lood  p ressu re , re sp ira tio n , e lec trical a c tiv ity  
a n d  blood  flow).

H E M O D Y N A M IC  D A T A  T R A N S F O R M A T IO N S  FR O M  T H E  A N IM A L  TO  
T H E  MAN B Y  A N A L O G  C O M PU T E R

A. N a s z l a d y  and L. Kiss
H ungarian  Institu te  of C ardiology, D ept, of Pathophysiology and Polytechnical U niversity , Chair of Electric Power

Transmission and  D istribu tion , Budapest

D a ta  o f our ea rlie r a—v  sh u n t ex p erim en ts  on dogs w ere fed  in to  our analog  
c o m p u te r  m odel (ACM ). The b lood  flow  values of th e  u p p e r  an d  low er p a r t  
o f  th e  body  were a u g m e n te d  as if  th e y  w ere h u m an  h em o d y n am ic  p a ram e te rs .

T h e  opening o f fem o ra l a -v  sh u n ts  co rresponded  to  a 0.57 fo ld  decrease 
in  v ascu la r re s is tan ce  in  th e  dog, a n d  i t  w as equal to  a 0.54 fo ld  decrease in  
re s is tan ce  in  th e  m o d e l. S im u ltaneously  th e  card iac  o u tp u t  increased  u p  to  
146 p e r cen t of its  o rig in a l value in  th e  dog, an d  h a d  to  be  increased  up  to  
143 p e r cen t in  th e  ACM in order to  m a in ta in  th e  sam e m ean  a r te r ia l b lood 
p ressu re  as i t  was in  th e  dog.

T h e  shape of th e  a o r tic  blood p ressu re  cu rve  m ade b y  th e  ACM was in  good 
acco rdance  w ith  t h a t  o f  th e  dog: th e  a n a c ro t sh o u ld er o f th e  cu rve  becam e
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p e a k  an d  th e  incisure to o k  place low er b o th  in  th e  dog  an d  in  th e  ACM- 
ex p e rim en t.

C onclusion: th e  hem odynam ics of th e  d o g  an d  th e  m a n  p ro v ed  to  be s im ila r 
to  each  o th e r  b y  analog  co m p u te r m o d e l.

C H L O R O P L A S T  D E V E L O P M E N T  IN  N O R M A L  A N D  M U TA N T M A IZ E
L E A V E S

A g n e s  F .  D á n i e l , L. F b i d v a l s z k y ,  I. G y u b j á n  and A n n a  H. N a g y

Research Group of P lan t Physiology, H ungarian  Acadrmy o f  Sciences; B eparlm ent of A pplied P o teny , Eötvös Lóránd 
U niversity , and D ep artm en t o f Evolution and G enetics, Eötvös L trán d  U niversity , Budapest

C hlorop lasts were iso la te d  from  n o rm a l leaves g row n a t  d iffe ren t lig h t 
in ten s itie s  (5, 25, 100 a n d  1000 lux) b y  d e n s ity  g ra d ie n t cen trifu g a tio n , an d  
th e  am o u n ts  o f  p igm ents a n d  p ro te in  p e r  ch lo rop last w ere  de te rm ined .

W ith  h ig h er lig h t in te n s itie s  ch lo ro p h y ll co n ten t o f  ch lo ro p lasts  increased  
b y  a fac to r  o f 7, ca ro ten o id  co n ten t b y  a  fa c to r  of 5, a n d  p ro te in  c o n te n t b y  
a fa c to r  o f 3. T he n u m b er o f  ch lo rop lasts ca lcu la ted  p e r  u n i t  w eight o f leaves 
decreased  in  th e  course o f  d iffe ren tia tio n .

C hlo rophy ll/caro teno id  ra tio s  of e tio la te d  an d  m u ta n t  le a f  tissues w ere 
low er th a n  th e  ra tios fo u n d  in  th e  c h lo ro p la s ts  iso la ted  fro m  th em . O n th e  
o th e r h a n d  ch lo rophy ll/ca ro ten o id  ra tio s  o f no rm al g reen  leaves an d  th e ir  
fu lly  developed , s tab le  ch lo rop lasts  w ere  eq u a l.

T h e  differences in  p ig m e n t ra tios in d ic a te  th a t  in  n o rm a l leaves a t  th e  
b eg inn ing  o f ch lo rop last dev e lo p m en t a n d  in  th e  m u ta n ts  th ro u g h o u t, h e te ro ­
geneous p o p u la tio n s o f ch lo ro p las t are fo rm ed , while fu lly  developed  ch lo ro ­
p la s ts  of n o rm a l leaves a re  sim ilar in  p ig m e n t c o n ten t.

D ifferences in  p ig m en t com position  o f  th e  ch lo ro p lasts  a re  also re flec ted  
in  th e  h e te ro g en e ity  o f e lec tro n  m icroscop ic  s tru c tu re .

T H E  R E G U L A T IO N  O F  DNA R E P L IC A T IO N  I N  L Y SO G E N IC
R H IZ O B IU M

T. Sik

In s titu te  o f Genetics, H ungarian A cadem y of Sciences, B udapest

R eg u la tio n  o f  D N A  re p lic a tio n  was s tu d ie d  in  rh izo b iu m  m elilo ti in fec ted  
w ith  te m p e ra tu re  phage o r  carry ing  p ro p h a g e . In  such  cells tw o  system s o f 
rep lica tio n  a re  in  in te ra c tio n , one co n tro llin g  th e  D N A -syn thesis  o f th e  h o s t 
b a c te r iu m , th e  o th e r th a t  o f  th e  phage. I n  lysogen ic  cells th e  genetic  in fo rm a ­
tio n  o f  th e  p hage  is rep re ssed  and  in c o rp o ra te d  in to  th e  b a c te r ia l genom e. 
B a c te ria  in  th is  s ta te  w ere in d u ced  by  m ito m y c in  C in  d iffe re n t co n cen tra tions. 
T h e  effect o f  th e  a n tib io tic  on  th e  lysis o f  th e  cells, on  th e  p ro d u c tio n  o f 
phages an d  on th e  in h ib itio n  of b a c te r ia l rep lica tio n  w as m easu red . In  th e
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p resence  of m ito m y c in  th e  rep lica tio n  o f  th e  b ac te ria l D N A  was in h ib ite d  
a n d  th e  p rophage becam e  de-repressed . T he reac tio n  o f m ito m y c in  w ith  D N A  
is k n o w n  b u t  no  d ifferences w ere fo u n d  b e tw een  b a c te r ia l an d  p h ag e-D N A  
in  s tru c tu re  or co m p o sitio n  to  ex p la in  th e  d u a l effect. T h e  c o n c e n tra tio n  
d ep en d en cy  an d  th e  tim in g  o f th e  in d u c tio n  in d ica ted  a n  in te rfe ren ce  w ith  
th e  reg u la tio n  o f rep lic a tio n . In  th e  b a c te r ia  a d iffusib le in i t ia to r  is k n o w n  
to  be  needed to  s t a r t  a  new  cycle o f rep lic a tio n , w hereas in  th e  case of t e m ­
p e ra tu re  phages th e  rep resso r p ro te in  has to  be in a c tiv a te d  or its  a c tio n  
in h ib ite d  to  s ta r t  re p lic a tio n . T hus th e  m ito m y cin  p re v e n tin g  th e  in i t ia to r  
a n d  th e  rep resso r to  be  b o u n d  to  D N A  can  in te rfe re  b o th  w ith  positive  a n d  
n e g a tiv e  re g u la tio n . T h is conclusion w as te s te d  on sy n ch ro n o u sly  g row ing  
b a c te r ia  and  on p h a g e  superin fec tion .

C Y B E R N E T IC A L  M O D E L  O F  T H E  R E G U L A T IO N  O F  T H E  H O M E O ­
STA SIS O F  T H E  O R G A N ISM

F. Ob a l , L. K a lm ár , I .  Ma da rá sz , E>. Muszka  a n d  Gy . S uch

Physiological In s titu te , U niversity  Medical School, Szeged 
and Cybernetical Laboratory  of the József A ttila  U niversity of Sciences, Szeged

N eu ro -hum ora l re g u la tio n  o f an  au to n o m o u s fu n c tio n  is p erfo rm ed  b y  a 
sy s te m  of su p erim p o sed  re g u la tin g  c ircu its . T h e ir fu n c tio n s can  be conce ived  
lik e  th is : th e  re g u la tin g  m echan ism  o f th e  u n d e rly in g  reg u la tin g  c irc u it  
com poses a t  th e  sam e  tim e  th e  re g u la tin g  a rea  of th e  su p erim p o sed  re g u la tin g  
c irc u it. The ex is tin g -v a lu e  develop ing  in  th e  reg u la tin g  m echan ism  o f th e  
m ore  p eriphera lly  lo c a te d  c ircu it rep re sen ts  a s tim u lus fo r th e  su p erim p o sed  
re g u la tin g  c ircu it in a sm u c h  as here  in  th e  reg u la tin g  m ech an ism  of th e  s u p e r ­
im p o sed  c ircu it th e  m u st-v a lu e  differs fro m  th e  one deve loped  in  th e  s ti l l  
h ig h e r  loca ted  re g u la tin g  c ircu it. T he v e rtic a lly  su p erim p o sed  circu its a re  
a lso  connected  h o riz o n ta lly  an d  com pose closed re g u la tin g  c ircu its. In  th is  
s y s te m  th e  reco n n ec tio n  due to  th e  s tim u lu s  is a p o sitiv e  o r nega tive  e ffec t 
a n d  co n sequen tly  th e  re su lt  o f th e  re g u la tio n  depends on  th e  ta rg e t p o in t  o f  
th e  d is tu rb an ce . T h e  d ev e lo p m en t o f  a research  cy b e rn e tica l m odel a lo n g  
th e se  lines is in  p ro g ress .

H IS T O C H E M IC A L  IN V E S T IG A T IO N S  ON T H E  D N A  A N D  R N A  C O N ­
T E N T  O F T H E  A N T E R IO R  P IT U IT A R Y . A C O N T R IB U T IO N  TO B IO ­

C H E M IC A L  A S P E C T S  O F  E N D O C R IN E  C Y B E R N E T IC S

U r su la  L a sc h et  a n d  L. L aschet

D epartm ent o f Psychoendocrinology of the Clinic for M ental Diseases, Landeck/Pfalz, GFR

I n  cells of th e  a n te r io r  p i tu i ta ry  w ith  a h igh  b iosyn thesis  o f p ro teo h o rm o n es 
as c a s tra tio n  — a n d  th y ro id ec to m y -cells  th e  D N A  of th e  n ucle i is n o t to  b e  
d e te c te d  w ith  th e  F eu lg en  reac tio n . I n  th e  cy to p lasm  o f th e se  cells R N A  is 
m a rk e d ly  in c reased  w hen  com paring  i t  to  cells w ith  a n o rm a l fu n c tion .

42



Cells o f th e  a n te rio r  p i tu i ta ry  fu n c tio n a lly  in h ib ited  b y  p e rip h e ra l horm ones 
follow ing estro g en  an d  th y ro id  ho rm one  overdoses c o n ta in  b u t  l i t t le  R N A . 
D N A  sta in s  in ten s iv e ly . Follow ing a d ren a lec to m y  an d  g lucocortico id  a p p li­
ca tio n  th e  changes a re  d ifferen t.

I t  is suggested  th a t  th e  “ F eu lg en -n eg a tiv e  m a te ria l”  o f  th e  nuclei o f h y p e r­
ac tiv e  a n te r io r  p i tu i ta ry  cells m u s t he re g a rd e d  as “ a c tiv a te d ”  or “ m ask ed ”  
D N A  th a t  induces th e  specific  b io sy n th esis  o f p ro teohorm ones in  th e  p a th ­
w ay  “ a c tiv a te d  D N A ” , “ m essenger R N A ” . In  in h ib ite d  a n te rio r  p i tu i ta ry  
cells no “ m asked  D N A ”  is d em o n strab le .

D N A  an d  R N A  h av e  to  be inc luded  as r e a d a b le  fac to rs  in to  th e  m o rp h o ­
logical an d  b iochem ical concep t o f end o crin e  cybernetics.

IN F L U E N C E  O F  TH Y M EC TO M Y  AS W E L L  AS TH Y M EC TO M Y  A N D  
S P L E E N E C T O M Y  O N  T H E  IN C R E A S E  O F  C O R T IC O ST E R O N E  A N D  
T R A N S C O R T IN  L E V E L  C A U SED  B Y  T H Y R O X IN E  T R E A T M E N T  IN

T H E  R A T

J .  F a c h e t , В. M cI n to sh , F . L a b r ie  an d  C. F o r t ie r

D epartm ent of Physiology, Laval U niversity , Quebec, Canada 
and In s titu te  of Experim ental Medicine, H ungarian  Academ y of Sciences, Budapest

I n  ou r p re se n t s tu d y  th e  in fluence  o f th y m e c to m y  (T hym .-x ) as w ell as 
T h y m .-x  an d  sp leen ec to m y  (Speen.-x) on th e  increase o f  co rticosterone  (Cs.) 
an d  tra n sc o r tin  (T ranse .) level caused  b y  th y ro x in e  (T 4) t re a tm e n t has b een  
in v es tig a ted .

T he o p era tio n s w ere perfo rm ed  on y o u n g -a d u lt S p rague-D aw ley  s tra in  m ale  
ra ts  an d  th e  T 4 tr e a tm e n t  s ta r te d  3 w eeks la te r . The ra ts  w ere in jec ted  20 
jUg/100 g. B W /d ay , s.c . fo r seven  day s a n d  d e c a p ita ted  24h a fte r  th e  la s t  
in jec tio n . T he Cs. levels w ere m easu red  b y  m eans of O p ton  sp ec tro flu o ro m e ter 
an d  th e  T ran se , w ere d e te rm in ed  a fte r  se p a ra tio n  on a S ephadex-G  50 co lum n, 
using  tra c e  am o u n ts  o f C14-C orticosterone.

A lth o u g h  T 4 t r e a tm e n t  was found  to  b e  ab le to  rise th e  Cs. level u p  to  
39.05 +  8.64 /ig/100 m l in  th e  sh a m -o p e ra te d  group , co m p arab le  to  th e  co n tro l 
m ean  va lu e  o f 4.85 +  1.01, th e  sam e T 4 t re a tm e n t fa iled  to  cause such  a 
h igh  in c rem en t in  th e  Cs. level o f T h y m .-x  (20.00 +  5.93) as well as T h y m .-x  
an d  Spleen.-X (11.63 +  1.93) groups.

As com pared  w ith  th e  co n tro l v a lu e  (37.25 +  1.35 /ig/100 m l p lasm a) th e  
T ranse , level was fo u n d  to  be s ig n if ican tly  e lev a ted  b y  th e  T 4 tre a tm e n t u p  
to  85.06 +  3.89 in  th e  sh am -o p era ted , an d  81.59 +  5.03 as w ell as 74.19 +  2.31 
in  th e  T h y m .-x , an d  T h y m .-x  an d  S p leen .-x  groups, re sp ec tiv e ly .

O ur re su lts  show  t h a t  T 4 t r e a tm e n t p roduces a su b s ta n tia lly  less increase  
in  th e  Cs. level o f th e  T h y m .-x  as well as T h y m .-x  an d  Sp leen .-x  ra ts  th a n  
in  t h a t  o f th e  co n tro ls , a lth o u g h  th e  in c re m e n t of th e  tra n sc o r tin  level w as 
100 p e r cen t in  all T 4 tre a te d  groups. F u rth e rm o re , i t  is a p p a re n t th a t  th e  
T 4 t re a tm e n t fails to  rise  th e  Cs. an d  T ran se , levels p a ra lle l, p ro b a b ly  due 
to  th e ir  d iffe ren t m echan ism s.
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SO M E A SPECTS O F  IO D IN E  K IN E T IC S  IN  T H E  O R G A N IS M  S T U D IE D  
B Y  M EA N S O F  C O M PU T E R S

M. K u tk a

Institu te  o f Endocrinology, Slovak A cadem y of Sciences, B ratislava, Czechoslovakia

T h e  s tu d y  of io d in e  k in e tics  using  rad io iso to p es fac ilita te s  th e  e lab o ra tio n  
o f  a  m odel o f iod ine  k in e tic s . U n til now  sev era l m odels h a v e  been deve loped  
b o th  sim ple ones a n d  v e ry  com plica ted  ones. As a m odel, su itab le  for p ra c tic e  
as w ell as for ex p e rim en ts  can  be considered  su ch  one, t h a t  m akes use o f  th e  
d e fin itio n  of th e  th y ro id  a c tiv ity  an d  th e  m etabo lism  o f th y ro id  horm ones 
in  th e  q u a n tita tiv e  sense , re flec ts  s u b s ta n tia l  processes in  th e  organism  an d  
is n o t  p re ten tio u s fo r th e  figu ring  o u t o f  th e  k in e tic  p a ra m e te rs .

B y  m eans of an  an a lo g u e  co m p u te r w e h av e  s tu d ied  th e  b eh av io u r o f  th e  
m o s t com m only k n o w n  m odels, th a t  m eans a fte r  a sing le  as well as a co n ­
tin u o u s  a d m in is tra tio n  o f th e  tra c e r . I t  ap p ears  th a t  w hile  in  a sh o rt- tim e d  
in te rv a l  we fin d  o n ly  s lig h t d ifferences b e tw een  th e  e x p e rim e n ta l curves an d  
th e  analogue re c o rd , answ ering  th e  s tu d ie d  m odels, m a n y  m odels do n o t 
s u i t  w hen co n fro n ted  w ith  th e  co n tin u a l tra c e r  a d m in is tra tio n .

T h e  d a ta  co n cern in g  th e  th y ro id  fu n c tio n , necessary  fo r clin ical an d  
ex p e rim en ta l p u rp o ses , m ay  be reach ed  even  from  sh o rt- tim e d  e x am in a tio n s  
a n d  b y  m eans of sim p le  m odels, in  w hich th e  m a th e m a tic a l s ta tis t ic a l  co rre la tio n  
o f  th e  th eo re tica l a n d  ex p erim en ta l cu rves is s ig n ifican t.

ABOUT T H E  A D R E N E R G IC  C O N T R O L  O F  M Y O C A R D IA L
M E T A B O L ISM

L. Sz e k e r e s , J. P a p p  a n d  E . F is c h e r

In s titu te  o f Pharm acology, U niversity  Medical School, Pécs

B lockade of th e  ad ren erg ic  b e ta  recep to rs  s ig n ifican tly  red u ced  m y o card ia l 
o x y g en  consum ption  in  th e  a n es th e tized  sp o n tan eo u sly  b re a th in g  dog. This 
e ffec t was b ro u g h t a b o u t b y  th e  e lim in a tio n  of ad renerg ic  fac to rs in flu en c in g  
c a rd ia c  w ork (b lood p ressu re  an d  h e a r t  ra te  effect) on th e  one h a n d , an d  
p ro b a b ly  by  a d ire c t in h ib itio n  o f th e  m y o card ia l m e tab o lism  on th e  o th e r. 
T h is  is show n b y  th e  o b se rv a tio n  accord ing  to  w hich th e  phenom enon  ap p ears  
a lso  in  the  iso la ted  f ib r illa tin g  h e a r t  p erfu sed  w ith  a c o n s ta n t vo lu m e of 
b lo o d  from  a d o n o r an im al w here th e  ac tio n  of ad ren erg ic  b e ta  re c e p to r 
b lo ck ad e  on o th e r fa c to rs  in flu en c in g  m y o card ia l 0 2 u p ta k e  (as on th e  m y o ­
c a rd ia l  co n tra c tility , a u to m a tic ity , b lood  p ressure  an d  card iac  o u tp u t)  is 
n o t  be tak en  in to  co n sid e ra tio n . T he m ode o f ac tion  o f ad renerg ic  b e ta  re c e p to r 
b lo ck ad e  on m y o ca rd ia l m etabo lism  is d iscussed .
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C H A N G E S IN  T H E  G E N E R A T IO N  CY C LE IN D U C E D  B Y  IO N IZ IN G
R A D IA T IO N S

L. Vabga  a n d  V. V á r ter é sz

“ Frédéric Jo lio t Curie”  N ational Research In s titu te  for Radiobiology and Radiohygiene, Budapest

U n tre a te d  N é m e th -K e lln e r  ascites ly m p h o m a  cells a n d  th e  sam e ty p e  
o f  cells ir ra d ia te d  w ith  d iffe ren t X -ra y  doses w ere used in  cell k in e tic  stu d ies . 
T h e  lab e lled  m itosis m e th o d , m ic ro -au to rad io g rap h y , c a rr ie d  o u t a f te r  th e  
a d m in is tra tio n  o f  H 3 th y m id in e , w ere ap p lied  to  d e te rm in e  th e  genera tion  
cycle o f  tu m o u r cells.

T he le n g th  o f  th e  g en e ra tio n  cycle w as fo u n d  to  be 20 to  21 hours for 
u n tre a te d  ascites cells, o u t o f  w hich G t ru n s  to  8, S to  9 a n d  G 2 to  3 hou rs. 
A 9 -hour G 2 b lock  w as o b served  a fte r  w hole body  ir ra d ia tio n  w ith  500 R . 
D u rin g  m itosis in h ib itio n  th e  m itosis in d ex  d ro p p ed  to  1 -2  %  — as com pared  
to  t h a t  o f 15 +  4 %  o f th e  u n tre a te d  g roup . A fte r  ir ra d ia tio n , th e  cell p o lu la tio n  
was in  p a r t  synch ro n ized  — as p ro v ed  b y  th e  f lu c tu a tio n  o f  th e  m ito tic  — an d  
th y m id in e  indices.

T he above changes in  cell k inetics could  b e  observed  also a f te r  ir ra d ia tio n  
w ith  10 R.

P a r t ia l  sy n ch ro n isa tio n  m ig h t he ex p la in ed  b y  th e  G 2 b lo ck  and  b y  th e  
d iffe ren t rad io sen sitiv itie s  o f  th e  single phases  o f th e  g en e ra tio n  cycle.

O N  T H E  M E C H A N ISM  O F  T H E  IN H IB IT IO N  O F  T H E  PY R U V A T E  
A C ETY L-C oA  R E A C T IO N  BY T R IC A R B O X Y L IC  A C ID  CYCLE

IN T E R M E D IA T E S

T . K önig  a n d  Gy . Szabados

In s titu te  of Biochemistry, U niversity M edical School, Budapest

E a rlie r  we have  fo u n d  th a t  in  iso la ted  ra t- l iv e r  m ito c h o n d ria  the  p y ru ­
v a te  —► acetyl-C oA  re a c tio n  was in h ib ite d  in  th e  presence o f  trica rboxy lic  
acid  cycle in te rm e d ia te s . To c larify  th e  m echan ism  o f th is  in h ib itio n  th e  
e ffec t o f  tr ic a rb o x y lic  ac id  cycle in te rm e d ia te s  on the  p y ru v a te  —*- acetyl-CoA  
re a c tio n  has been  s tu d ie d  in  a sy stem  co n ta in in g  oxala te  a n d  tra n sa c o n ita te . 
( In  th is  sy stem  p y ru v a te  is m etabo lized  so le ly  v ia  acety l-C oA  an d  th e  t r i ­
ca rb o x y lic  acid  cycle is b locked  sim u ltan eo u sly .)

I t  w as found  tb a t  1. m a la te , fu m a ra te , su cc in a te  an d  2 -o x o g lu ta ra te  were 
all in h ib ito ry , 2. th e  in h ib itio n  ex e rted  b y  th e  in te rm e d ia te s  increased  a t  
h ig h er co n cen tra tio n s , 3. th e re  was a d irec t co rre la tio n  b e tw een  th e  degree 
o f  in h ib itio n  caused  b y  th e  in te rm e d ia te s  a n d  th e  n u m b er o f  o x id a tiv e  steps 
n eeded  for th e ir  tra n s fo rm a tio n  to  o x a lo a c e ta te , 4. succinate  w as n o t in h ib ito ry  
w hen  its  o x y d a tio n  w as b locked  b y  m a lo n a te , 5. th e  in h ib itio n  caused by  
th e  in te rm e d ia te s  could  be  overcom e b y  2 ,4 -d in itropheno l.

T h e  in  vitro  ra te  lim itin g  o f  th e  p y ru v a te  — acetyl-C oA  re a c tio n  are d is­
cussed . T he o x y d a tio n  o f  tr ic a rb o x y lic  ac id  cycle in te rm e d ia te s  and  th e  
o x y d a tiv e  d eca rb o x y la tio n  o f  p y ru v a te  w ill com pete  for th e  e le c tro n -tran sp o rt
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c h a in  i f  th e  c a p a c ity  o f  th e  e le c tro n - tra n sp o r t chain  is lim itin g . The in h ib itio n  
o f  th e  p y ru v a te  —► acety l-C oA  re a c tio n  is th e  re su lt o f  th is  com p etitio n . The 
ab o v e  feedback  in h ib itio n  m ay  p la y  a ro le also in vivo  in  th e  m echan ism  b y  
w h ich  p y ru v a te  u tiliz a tio n  and  th e re b y  th e  trica rb o x y lic  ac id  cycle are con tro lled :

T H E  E F F E C T  O F  L E U C IN E  O N  GLU CO SE M ETA B O LISM

Á gnes Sz ig e t i a n d  Magdolna  B edő

In stitu te  of N u tritio n , Budapest

A uthors p e rfo rm ed  acu te  and  lo n g -te rm  ex perim en ts in  ra ts  to  g e t in fo r­
m a tio n  on a lim e n ta ry  c o n stitu en ts  w h ich  influence th e  b lood  su g ar cu rv e . 
T h e y  found th a t  a d m in is tra tio n  o f  leu c in e  to g e th e r w ith  glucose, ow ing to  
th e  insu line like e ffec t o f th e  fo rm er, h a d  a m arked  decreasing  in flu en ce  on 
th e  blood sugar.

T he effect o f leu c in e  on th e  b lo o d  su g ar curve can  be  co u n te ra c ted  b y  
caffeine.

I t  is suggested  t h a t  th e  in fluence  o f  th e  in v e s tig a te d  substances on th e  
b lo o d  sugar is due  to  th e ir  effect on  liv e r  and  tissue  m etabo lism .

T H E  E F F E C T  O F  L E U C IN E  ON T H E  M E T A B O LISM  O F  T H E  L IV E R

G. P ogátsa , A . KÁLDOR and  K . NÉKÁM

2nd D epartm ent of Medicine, U niversity  Medical School, B udapest

I t  is well kn o w n  since th e  s tu d ies  o f F a j ans th a t  leu c in e  produces h y p o ­
glycem ia in  su b je c ts  tre a te d  w ith  su lp h o n y lu rea  com pounds. S im ilar m an ifes­
ta tio n s  were n o t o b se rv ed  w ith  o th e r  am ino  acids. T hus i t  seem ed to  be  w o r th ­
w hile  to  s tu d y  w h e th e r  or n o t th e  e ffec t o f leucine on th e  m etabo lism  o f th e  
liv e r  is also d iffe re n t com pared  to  o th e r  am ino acids.

T he experim en ts w ere perfo rm ed  on iso la ted  perfused  r a t ’s liver u s in g  th e  
m e th o d  of Issek u tz  m odified  b y  us. A lan ine  and  glycine decreased  th e  glucose 
re lease  of th e  liv e r p erfu sed  w ith  T yrode-so lu tio n , b u t  d id  n o t  have considerab le  
e ffec t on th e  g lycogenolysis of th e  liv e r . Leucine on th e  o th e r  han d , increased  
s ig n ifican tly  th e  g lucose release o f  th e  liver, an d  abo lish ed  glycogenolysis. 
W h en  besides leu c in e  a su lp h o n y lu rea  com pound was also  added  to  th e  p e r ­
fusion  flu id , th e  g lucose release of th e  liv er did n o t in c rea se  and  in s te a d  of 
glycogenolysis s ig n if ic a n t glycogenesis was d e tec ted . A lan ine and  glycine 
g iven  s im u ltan eo u sly  w ith  su lp h o n y lu rea  d id  n o t e x h ib it d e tec tab le  changes.

T hese stud ies in d ic a te  th a t  in  th e  deve lopm en t o f leucine  h ypog lycem ia  
b eside  th e  increase  o f  in su lin  secre tio n  th e  effect of leuc ine  on liver m etabo lism  
m ay  also have  a d e f in ite  role.
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C H A R A C T E R IS T IC  S H IF T  IN  T H E  R E G U L A T IO N  O F  T IS S U E  
M E T A B O L ISM  D U R IN G  R E G E N E R A T IO N  O F  T H E  LEVER

J .  Me n y h á r t , J .  Me ic h e l , K . Szabó , G. P a v l ik , K a ta lin  Se b e s t y é n  a n d  A n n a  M ód

Experim ental Research D epartm ent, U niversity  Medical School B udapest

Loss in  n u m b e r of h e p a tic  p a ren ch y m a l cells due  to  an y  re a so n , is follow ed 
as a ru le  b y  re s to ra tio n  processes o f co m p en sa to ry  c h a ra c te r . T hese processes 
cu lm in a te  in  a m assive increase  o f  m ito tic  a c tiv ity , aim ed u lt im a te ly  to  re s to re  
th e  o rig inal cell n u m b er.

T h e  so p h is tic a ted  p rocess o f cell d iv ision , so in tr ic a te ly  o rgan ised , requ ires 
a v a ila b ility  o f  b o th  en erg y  a n d  m a tte r  fo r its  specific p u rp o ses . In  o rder 
u n d is tu rb e d  course o f  cell d iv ision  to  be  secured , q u a n ti ta t iv e  an d  p e rh ap s 
q u a lita tiv e  sh if t in  re s tin g  m etab o lism  is suppo sed ly  needed .

O n th is  g ro u n d  i t  w as su p posed , th a t  d iffe ren tia ted  ce llu la r a c tiv itie s  are 
su b jec ted  to  c h a ra c te ris tic  m od ifica tio n s, d u rin g  th e  m assiv e  p ro life ra tio n  
seen fo llow ing  rem o v al o f  cca. 65 p e r c en t o f  h ep a tic  p a re n c h y m a .

To te s t  th is  h y p o th es is , u re a -sy n th e tic  an d  glycogen s to ra g e -c a p ac ity  o f 
livers, d u rin g  induced  re g e n e ra tio n  w ere d e te rm in ed  sy s tem a tica lly .

T he d a ta  o b ta in ed  show ed th a t  ea rly  p h ase  o f reg en era tio n , w hich  is accom ­
p an ied  u n co n d itio n a lly  b y  h ig h ly  e lev a ted  m ito tic  a c tiv ity , p re sen ted  th e  
ex p ec ted  sh if t in  tissu e  m etabo lism . As ch a rac te ris tic  f in d in g s , s ign ifican t 
d rop  in  glycogen s to rag e  c a p a c ity  an d  a lte rn a tin g  change in  u re a  sy n th e tic  
c a p a c ity  w ere found .

T h e  possib le  m echan ism  an d  sign ificance o f m etabo lic  changes found  d u rin g  
liv er reg en era tio n  are  sh o rtly  discussed.

N E U R A L  C O N TR O L O F M E T A B O L IC  A N D  M O R P H O L O G IC A L  
A L T E R A T IO N S  D U E  TO  A C U T E , E X P E R IM E N T A L  T O X IC  IN JU R Y

O F T H E  L IV E R

I .  Szlam ka , J .  Me n y h á r t , J .  Som o g yi, K a t h a r in e  V é r t e s  a n d  T . K e r é n y i

1st Clinic of Medicine, Experim ental R esearch D epartm ent and Pathological In s titu te , Universiyt M edical School, B udapest

T he q u estio n  o f how  th e  nervous sy stem  m ig h t p a r tic ip a te  in  con tro lling  
d iffe ren t h e p a tic  a c tiv itie s  has rem ain ed  u n se ttle d  up to  th e  recen t tim e . 
I t  is eq u a lly  obscure w e th e r n eu ra l fac to rs  are  invo lved  in  d iffe ren t m an ifes­
ta tio n s  o f th e  acu te  to x ic  in ju ry  of th e  liv er.

F o r s tu d y in g  th e  possib le  sign ificance o f n eu ra l in v o lv em en t, th e  course 
o f acu te  ex p e rim en ta l to x ic  in ju ry  o f th e  liv e r has been s tu d ie d  in  ra ts  
p rev io u sly  cho rdo tom ized  a t  d iffe ren t levels o f  th e  sp inal cho rd .

F o r p ro d u c in g  h e p a tic  to x ic  in ju ry  ra ts  w ere g iven d iffe ren t doses of CC14 
v ia  a g astric  tu b e . T he a c tu a l degree of to x ic  a lte ra tio n s  has b een  ev a lu a ted  
b y  h isto log ica l an d  b iochem ical m eans. As b iochem ical te s ts  d e te rm in a tio n  
o f to ta l  lip id  c o n te n t an d  changes in  lysosom al enzym e ac tiv itie s  — b o th  free 
an d  fix ed  — w ere reg u la rly  used.
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I t  was found  as i f  in  p re v e n tin g  h isto log ica l a lte ra tio n s  th e  tim e  in te rv a l 
e lapsed  betw een  c h o rd o to m y  an d  CC14 a d m in is tra tio n  w as th e  decisive fac to r. 
O n th e  o th e r h a n d , th e  p o ss ib ility  o f  p rev en tin g  f a t ty  in filtra tio n  seem ed 
to  be m uch m ore re la te d  to  th e  n iv e a u  o f sp in a l tra n sse c tio n . D ynam ics of 
p rocesses, c h a ra c te ris tic  of to x ic  in ju ry  o f th e  liv e r is excellen tly  re flec ted  
in  th e  ex isting  degree  o f lysosom al d e g ra d a tio n . C h o rd o to m y  p roved  to  be  a 
p re v e n tiv e  m easu re  also in  th is  re sp ec t.

P rev en tio n  of b o th  m orpho log ical a n d  m etabo lic  a lte ra tio n s  due to  th e  
to x ic  in ju ry  o f th e  liv e r  could  be ach iev ed  b y  an  e ffic ien t co m b in a tio n  o f  th e  
th re e  fac to rs, in c lu d in g  th e  n iv eau  o f sp in a l tra n sse c tio n , dose of CC14 an d  th e  
tim e  of a d m in is tra tio n .

T H E  F U N C T IO N A L  R O L E  O F  T H E  L IP O P R O T E IN S  O F A C T IN

[S. F a zek a s , V ilm a  Sz é k e s s y - H e r m a n n  a n d  L . V o d n y á n szk y

In s titu te  of B iochem istry, U niversity  Medical School, B udapest

In  our p reced ing  p a p e r  we h av e  g iven  an  acco u n t o f  th e  decom position  
o f th e  p u rified  a c tin  e x tra c te d  from  ace to n ed ried  m uscle  pow der in to  lip o ­
p ro te in , p ro te in  an d  b u tan o lso lu b le  frac tio n . This com m u n ica tio n  deals w ith  
th e  id en tific a tio n , e s tim a tio n  a n d  th e  fu n c tio n a l sign ificance of th e  lip id- 
com ponen ts o f ac tin .

A ccording to  ou r ex p erim en ts  th e  G -ac tin  capab le  o f  po lim erizing  does n o t 
co n ta in  only  3 m oles P  p e r  m ole a c tin , as i t  could  b e  ex p ec ted  of th e  A TP 
co n te n t, b u t  4 m oles P  p er m ole p ro te in . T he d ifference can be ex p la in ed  by  
th e  presence of p h o spho lip id s. T h e  iso la tio n  and  id e n tif ic a tio n  of th e  p h o sp h o ­
lip ids w ere successful b y  using  p a p e r , th in -la y e r, co lum n  c h ro m a to g rap h y  
an d  d iffe ren t specific  reac tio n s. I t  has been  p ro v ed  th a t  th e  g rea te s t p a r t  of 
th e  phospholip ids o f  ac tin  is le c ith in  ex cep t a few p e r  c en t o f cholam inphos- 
p h a tid e . A m ore th o ro u g h  analysis  h as  show n, h o w ever, th a t  in  a c tin  th e re  
is a fa r g rea te r  q u a n t i ty  o f tr i-  a n d  dig lycerides co n ta in in g  co m p ara tiv e ly  a 
la rg e  am o u n t of u n s a tu ra te d  f a t ty  acids. In  th e  a c tin  e x tra c te d  from  ace tone- 
d ried  pow der th e re  are  10 m oles/m ole, while in  th e  n a tu ra l  a c tin , iso la ted  
from  w ashed m yofib rils  th e re  are  as m a n y  as 19-20  m oles/m ole of g lycerins. 
T h e  s to ring  perio d  of th e  ace to n e-d ried  m uscle p o w d er has an  in fluence  upon  
th e  glycerin  c o n te n t o f ac tin , i.e . in  th e  course of p ro longed  s to ring  (a t —15° C) 
th e  glycerin  c o n te n t decreases an d  p a ra lle l w ith  i t  th e  po ly m eriz ib ility  d e ­
creases. All th is  is in  fu ll acco rdance  w ith  th e  su p p o sitio n , th a t  d u rin g  s to rin g  
th e  s tru c tu re  o f a c tin  is g e ttin g  d es in te g ra te d , an d  co rrespond ing ly  a change 
ta k e s  place in  th e  a b ility  o f  G—F  tra n s fo rm a tio n  a n d  in  th e  m yosin-A T P-ase 
a c tiv a tin g  effect.
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H O R M O N A L  R E G U L A T IO N  O F  A M IN O A C Y L -tR N A  SY N T H E T A S E  
A N D  “ T R A N S F E R  E N Z Y M E ”  A C T IV IT IE S  IN  T H E  R A T ’S S E M IN A L

V E S IC L E S

M. T ó th  a n d  R . Ma chovich

In s titu te  of M edical Chem istry, U niversity  Medical School, B udapest

T he ac tiv itie s  o f am in o acy l-tR N A  sy n th e tases  an d  “ tra n s fe r  enzym e(s)”  
have  been d e te rm in ed  in  th e  105 000 g su p e rn a te s  m ade from  th e  h om ogenate  
of sem inal vesicles of no rm al c a s tra te d  and  c a s tra te d  p lus te s to s te ro n e  t re a te d  
a d u lt m ale r a ts ,  re sp ec tiv e ly . A c tiv ities o f a m in o acy l-tR N A  sy n th e tases  h av e  
been  e s tim a ted  on th e  basis o f th e  am ino  acid  d ep en d en t A T P -p y ro p h o sp h a te  
exchange re a c tio n . To fo llow  th e  “ tra n sfe r  re a c tio n ”  a r a t  liver polysom e 
sy s tem  has been  developed  a n d  th e  s tim u la to ry  effect o f  th e  vesicu lar super- 
n a te s  on th e  r a te  o f in c o rp o ra tio n  o f  tR N A  b o u n d , 14C -labeled  am ino acids 
in to  p ep tid e  lin k ag e  has been  m easu red . E x p e rim e n ta l re su lts  were re fe rred  
to  th e  D N A  c o n te n t o f th e  tissu e  po rtions from  w hich th e  enzym es have  been  
p rep ared .

Follow ing c a s tra tio n  th e  ac tiv itie s  b o th  of th e  am in o acy l-tR N A  sy n th e ta se s  
an d  of th e  “ tra n s fe r  enzym e(s)”  decrease to  20-25  p e r c en t of th e  n o rm a l 
va lues w ith in  a period  o f tw o  w eeks, h u t  m o st p a r t  o f  th is  decrease occurs 
d u rin g  th e  f i r s t  week. A fte r  12 h ours follow ing th e  in tra p e r ito n e a l in jec tio n  
o f 5 m g. R e ta n d ro l to  c a s tra te d  ra ts , th e  ac tiv itie s  b o th  o f th e  am in o acy l-tR N A  
sy n th e ta se s  a n d  of th e  “ tra n s fe r  enzym e(s)”  s ta r t  to  in crease  in  d irec t p ro p o r­
tio n  w ith  tim e  an d  48 h o u rs  a f te r  th e  and rogen  a d m in is tra tio n  th e y  reach  
3-5 tim es h ig h er va lues, th a n  th e  correspond ing  v a lu es  o f th e  con tro l. 
A ctiv ities o f various am in o acy l-tR N A  sy n th e ta se s  show  difference in  th e  
e x te n t o f increase , b u t  th e se  d ifferences are  in d e p e n d e n t o f  th e  ch a rac te ris tic  
am ino acid com position  o f th e  sec re to ry  p ro te in s . T he sign ificance  of te s to s te ro n  
in d u ced  ea rly  increase  in  th e  enzym e ac tiv ité s  s tu d ied , is em phasized  b y  th e  
re su lt, t h a t  th e  sem inal vesicles o f c a s tra te d  ra ts  in c o rp o ra te  rad io ac tiv e  
am ino  acids in to  p ro te in s  in  v itro  14-20 hours a fte r  te s to s te ro n e  in jec tio n  
th ree  tim es m ore in ten s iv e ly , th a n  th e  sem inal vesicles o f  u n tre a te d , con tro l 
an im als do. T h e  p ro b a b ility  th a t  th e  am in o acy l-tR N A  sy n th e ta se s  and  th e  
“ tra n s fe r  enzym e(s)”  are sy n th es ized  de novo a f te r  te s to s te ro n e  a d m in is tra tio n , 
is discussed.

R N A  M E T A B O L ISM  IN  F R O G  P A N C R E A S

T. T o m csá n y i, P . J uhász an d  D. Szabó

Institu te  of Physiology and Biology, U niversity Medical School, Pécs

The P 32 iso tope  u p ta k e  b y  d iffe ren t R N A  frac tions of frog  p ancreas o b ta in ed  
b y  th e rm a l pheno lic  f ra c tio n a tio n  w as s tu d ied . Two h o u rs  a f te r  th e  iso tope  
in jec tio n  b o th  tR N A  an d  rR N A  w ere e x tra c te d  a t  4 °  C b u t  only  tR N A  
was found  to  be labelled . T h e  fra c tio n  w hich w as e x tra c te d  a t  45° C co n ta in ed  
ribosom e p recu rso rs h av in g  rib o so m al R N A  ty p e  b ase  com position . T he
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f ra c tio n  e x tra c te d  a t  65° C co n ta in ed  m a in ly  m R N A  (base com position  o f 
th is  frac tio n  s im ila r to  hom ologouse D N A ). A ccording to  th e  observ a tio n  in  
th e  frac tions o b ta in e d  a t  th e  d iffe ren t te m p e ra tu re s  ( a t  4 ° , 45°, 65 °C ) th e  
sp ec ific  a c tiv ity  o f R N A  frac tions show ed an  increasing  ten d en cy .

W h en  R N A  w as iso la te d  from  b o th  s ta rv e d  and  re fed  frogs k e p t a t  0° C 
th e  in co rp o ra tio n  o f P 32 w as found  m in im al in  frac tio n s e x tra c te d  a t  4 5 0 C 
a n d  65° C as co m p ared  to  tR N A  o b ta in e d  a t  4° C.

O n th e  basis o f  o u r ea rlie r ex p erim en ts  an d  th e  p re se n t resu lts  i t  can  be  
concluded  th a t  th e  sy n th es is  o f p a n c re a tic  am ylase in  fro g  k e p t a t  low  te m ­
p e ra tu re  is th e  re su lt  o f  th e  in h ib ite d  cy to p lasm ic  d e g rad a tio n  o f  RN A s d eriv ed  
fro m  th e  nuclei.

R E V E R S IR L E  D IS S O C IA T IO N  A N D  R E A S S O C IA T IO N  O F A R IB O - 
N U C L E O -P R O T E ID E  P A R T IC L E  D E R IV E D  FR O M  T H E  C E L L  N U C L E I

C O N T A IN IN G  m R N A

J. M olnár  and Olga  P. Samarina

In s titu te  of Physiology and Biology, U niversity  Medical School, Pécs, 
and In s titu te  of Molecular Biology, A cadem y of Science of U SSR, Moscow

R N P  partic les w ere iso la ted  from  p u rif ied  cell nuclei o f  r a t  liver w ith  0.1 M 
N aC l solu tion  w hich  co n ta in ed  1 0 -3  M M gCl2 and  1 0 -2 M T ris-H C l, p H  8. 
T h ese  partic les h a v in g  a sed im en ta tio n  coeffic ien t of 30 S co n ta in ed  a g re a te r  
p a r t  of th e  m R N A  c o n te n t of th e  cell. In  these  p a rtic le s  th e  ra te  o f R N A  
a n d  p ro te in  w as 1 : 4 .  I n  lin ear CsCl d en sity  g rad ien t th e  d en sity  o f th e  
p a rtic le s  was 1.40. T h e  size o f  th e  pa rtic le s  was 180 X 180 X 80 A as m easured  
o n  e lec tronm icrog raphs.

In  th e  presence o f  0.7  M KC1, 2.5 M N aCl or 4 M u re a  th e  p artic les w ere 
d issocia ted  to  m R N A  a n d  p ro te in . T he sed im en ta tio n  coeffic ien t o f th e  tw o 
com ponen ts sed im en ted  in  sucrose g ra d ie n t ranged  b e tw een  4 to  10 S. I f  th e  
К  Cl, NaCl or u re a  w ere rem oved  b y  dialysis reasso c ia tio n  of th e  partic les  
w as observed. T hese reasso c ia ted  p a rtic le s  upon  e x a m in a tio n  b y  sucrose or 
CsCl d ensity  g ra d ie n t c en trifu g a tio n  as w ell as e lec tronm icroscopy  p ro v ed  to  
b e  id en tica l w ith  th e  o rig inal ones.

M oreover, u n d e r a d e q u a te  ex p e rim en ta l conditions s im ila r partic les w ere 
fo rm ed  from  p ro te in s  o f  30 S R N P  p a rtic le s  and  hom ologous m R N A  o b ta in ed  
b y  th e rm a l phenolic  f ra c tio n a tio n .
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T H E  R O L E  O F  T O N IC  A N D  T E T A N IC  M USCLE IN  T H E  G LY CO G EN  
M E T A B O L ISM  O F  T H E  SC E L E T A L  M U SC U L A T U R E

J. D om onkos, L. H e in e r  a n d  L. L atzkovits

D epartm en t of Neurology and B rain Research, U niversity Medical School, Szeged

In  ou r p rev ious in v e s tig a tio n  s tr ik in g  d ifferences h a d  b een  s ta te d  in  th e  
c a rb o h y d ra te  m etab o lism  o f to n ic  an d  te ta n ic  m uscle fo rm in g  th e  sce le ta l 
m u sc u la tu re . A ccord ing  to  ou r resu lts  th e  specific b io logical func tion  (an ti- 
g rav itic  a n d  locom otoric) o f  th ese  m uscles can be held  responsib le  for th ese  
c h a ra c te r is tic  differences. In  th e  p re se n t w ork  th e  role o f tw o  k inds of m uscle 
in  th e  c a rb o h y d ra te  m etabo lism  o f sce le ta l m u scu la tu re  w as s tu d ied  an d  f ir s t  
of all th e  changes d u rin g  th e  fu n c tio n  of sce le ta l m u scu la tu re  was in v es tig a ted . 
F o r th is  p u rp o se  a d u lt  ra ts  w ere m ade ru n  a t  a ve lo c ity  o f  8 -10  m /m in . fo r 
4 hours an d  th e  effect o f m uscle w ork  was e s tim a ted  on th e  g lycogen m etabo lism  
o f th e  soleus (ton ic) an d  th e  g astrocnem ius (te tan ic) m uscle . In  th e  co n tro l 
an im als th e  a m o u n t o f glycogen an d  la c ta te  o f te ta n ic  m uscle  was g re a te r  
th a n  th a t  o f th e  to n ic  one. U nder th e  effect of gentle m uscle w ork  m ore 
glycogen is u tilized  in  th e  to n ic  m uscle h av in g  sm aller g lycogen co n ten t, th a n  
in  th e  te ta n ic  one. A t th is  tim e  th e  a m o u n t of la c ta te  decreases , as co m p ared  
to  co n tro l an im als. This decrease is m ore s tr ik in g  in  to n ic  m uscle , th a n  in  th e  
te ta n ic  one. T his su p p o rts  o u r prev ious a ssu m p tio n , t h a t  th e  u tiliz a tio n  o f  
la c ta te  in  to n ic  m uscle is g rea te r  th a n  in  th e  te ta n ic  one. T h e  changes observed  
in  glycogen c o n te n t an d  glycogen m etab o lism  o f tw o k in d s o f  m uscle d u rin g  
fu n c tio n  o f  th e  sceletal m u scu la tu re  y ie ld  fu r th e r  ev idence fo r th e  d iffe ren t 
role o f to n ic  an d  te ta n ic  m uscle in  th e  c a rb o h y d ra te  m e tab o lism  o f th e  sce le ta l 
m u scu la tu re .

P IN K  SPO T  IN  S C H IZ O P H R E N IA  A N D  P A R K IN S O N S  D IS E A S E

A. A. B o ulton

M edical Research Council U nit for Research on the  Chemical Pathology of M ental Disorders,
The M edical School, B irm ingham , U nited Kingdom

A b o u t 10 %  o f sch izophren ic  p a tie n ts  an d  a b o u t 8 0%  of P a rk in so n ia n  p a tie n ts  
ex cre te  in  th e ir  u rin e , a su b stan ce  s im ila r to  th e  p in k  sp o t f i r s t  described  b y  
F ried h o ff  a n d  V an  W in k le (l) . This p in k  sp o t m ateria l has b een  iso la ted  from  
th e  u rin e  o f ou r p a tie n ts  an d  id en tified  b y  ch ro m ato g rap h ic , e lec tro p h o re tic , 
f lu o rim e tric , ionexchange , spectroscop ic  an d  m ass-spectroscop ic  m eans as 
4 -h y d ro x y p h en y le th y lam in e  (p -ty ram in e). A lthough  o th e r  p in k  sp o t s u b ­
stances h av e  been  seen in  ad d itio n  to  p -ty ra m in e  th e y  w ere p re sen t in  v e ry  
sm all am o u n ts  (less th a n  5 %  o f p - ty ra m in e ). A p a rt from  show ing  th a t  th e y  
w ere n o t /3 -3 ,4 -d im ethoxypheny le thy lam ine , m on o ace ty lcad av erin e  or m ono- 
p ro p rio n y lcad av erin e  th e y  h av e  n o t y e t  been  fu r th e r  id e n tif ie d . T he e ffec t 
o f g u t s te rilisa tio n  on th e  ex cre tio n  o f p -ty ra m in e , p -h y d ro x y p h e n y la c e tic  
acid  a n d  do p am in e  in  a single P a rk in so n  p a tie n t  m a in ta in e d  on a c o n s ta n t 
d ie t over a perio d  o f 24 days has been  s tu d ie d . T he re su lts  o f  these  s tu d ies  
will be  i l lu s tra te d  an d  d iscussed.
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IS  T H E R E  A N Y  H E X O S E  R E L E A S E  FR O M  F IB R IN O G E N  BY
T H R O M B IN ?

E . B. B arabás and D. B agdy

D eptartm en of B iochem istry, Research In s tt i tu te  for Pharm aceutical Chem istry, Budapest

C arbohydra te  c o n te n t o f fib rin o g en  (F ) an d  f ib rin  (F n ) as well as th e  sig ­
n ifican ce  of th e  c a rb o h y d ra te  co m p o n en t o f F  in  th e  coagu la tion  has been 
co n firm ed  b y  sev era l au th o rs . A c o n tro v e rsy  ex ists, how ever, reg a rd in g  th e  
d ifferences b e tw een  th e  c a rb o h y d ra te  c o n te n t o f F  a n d  F n , resp ec tiv e ly . 
T h e re  is n e ith e r  d ire c t proof, n o r d ire c t re fu ta tio n  concern ing  th e  hexose 
re lease  from  F  b y  th e  ac tio n  of th ro m b in  (T). The p re se n t p ap e r deals w ith  
a n  ap p ro ach  to  th e  p ro b lem  d iscussed  b y  try in g  th e  iso la tio n  of possib ly  
re leased  hexoses. S ta r t in g  w ith  p u re  F  sam ples c o n ta in in g  a t  le a s t 10 m g of 
po ssib ly  re leasab le  hexoses th e  conversion  o f F  in to  F n  was carried  o u t a t  
37° C, w ith  d iffe ren t p H  values an d  T  co n cen tra tio n s in  th e  presence o f  LL- 
fa c to r . V olatile bu ffe rs  w ere used in  all ex p erim en ts . C lot liquors w ere o b ta in ed  
p a r t ly  b y  lysing  th e  F n -p o ly m er a n d  th e re a f te r  b y  d ep ro te in iza tio n  p a r tly  
b y  m echanical d é s in té g ra tio n  an d  f i l t ra t io n . H exoses w ere d e te rm in ed  b y  
th e  orcinol-, a n th ro n -  an d  th e  m od ified  M olisch m e th o d , respective ly . R esu lts  
o f  th e  ex p erim en ts  show  th a t  th e  hexose co n ten t o f th e  frac tions iso la ted  
fro m  th e  c lo t liq u o rs  p rev iously  d esa lted  an d  h ig h ly  c o n cen tra ted  in  vacuo  
is n o t  s ig n ifican tly  h ig h e r th a n  th a t  o f th e  con tro l sam ples co n ta in in g  T 
p rev io u sly  in a c tiv a te d  b y  h ea t. T he lim ite d  pro teo lysis o f F  carried  o u t by  
th e  specific T -p ro te a se  does n o t re lease  p ep tid es  c o n ta in in g  hexoses. T h u s a 
d ire c t p ro o f was o b ta in e d  ag a in st th e  hexose release d u rin g  th e  conversion 
o f  F  in to  F n .

C H A N G E O F  M E T A B O L ISM  IN  H A E M O L Y T IC  SH O C K  AT A B LO O D  
P R E S S U R E  K E P T  O N  CO N STA N T L E V E L

J .  Vass, O lga, G. P á l f f y  an d  Gy . F ó r ik a

Medical and Pharm acological In s titu te  and D epartm ent o f Physiology and P atho-physiology, Tirgu Mures R um ania

A ccording to  th e  l i te ra tu re , in  shock  besides th e  genera l fa ilu re  of c ircu la tio n , 
th e  b lood  c ircu la tio n  o f  ce rta in  organs does n o t ge t in ju re d  to  th e  sam e e x te n t  
because  o f re d is tr ib u tio n . The b lood  su p p ly  of th e  h e a r t  is re la tiv e ly  good. 
T h is can  he  a t t r ib u te d  to  th e  d ila ta tio n  o f th e  co ro n a ry  a rteries an d  to  th e  
decrease of th e  re s is ten ce  of th e  veins. N evertheless th e  a c tiv ity  of th e  h e a r t  
m uscle gets in ju re d  sooner or la te r  because  of th e  in su ffic ien t blood su p p ly  
an d  th e  changed  m etab o lism .

T he oxygen co n su m p tio n  of th e  h e a r t  m uscle increases in  th e  in itia l phase 
o f  th e  shock, la te r  i t  decreases. T he oxygen  s a tu ra tio n  o f th e  venous b lood  
is low  and  th e  p e rcen tag e  o f th e  o x ygen  co n su m p tio n  is high.

T he prob lem  is th e  follow ing: to  w h a t e x te n t do all th e se  changes ta k e  p lace 
i f  th e  decrease o f  b lo o d  pressure is p re v e n te d  a fte r  th e  in tro d u c tio n  o f blood 
estab lish in g  th e  shock .
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T he ex p erim en ts  w ere ca rried  o u t on 10 dogs. The fall o f  b lood  p ressu re  
caused  b y  th e  e ffec t o f th e  suspension  o f h u m a n  red  blood cells w as e lim in a ted  
w ith  an  a p p a ra tu s  c o n s tru c te d  b y  us.

O w ing to  th e  effect o f he te ro lo g  b lood  th e  c ircu la tion  o f  th e  co ronary  
a r te ry  increased  s ig n ifican tly  an d  th e  o x ygen  an d  sugar co n su m p tio n  b y  th e  
h e a r t  m uscle in c reased  also. T he decrease o f  th e  a—v. 0 2-difference refers 
to  an  increased  speed  of flow  a n d  to  a s h o r t  c ircu it c ircu la tio n . The b lood  
su p p ly  of th e  b ra in  increased  also, b u t  i t  decreased  in  th e  h in d  legs.

O n th e  bases o f th e  ex p erim en ts  we suppose  th a t  th e  re d is tr ib u tio n  in  shock  
is es tab lish ed  even  i f  th e  fa ll o f  th e  b lood  p ressu re  is p re v e n te d . The m a in ­
ten an ce  o f th e  b lood  p ressu re  p rev en ts  th e  decrease of th e  b lo o d  su p p ly  o f 
th e  h e a r t m uscle a n d  b ra in , b u t  does n o t h in d e r  th e  decrease o f  th e  p e rip h era l 
c ircu la tio n . In  th e  case o f m a in ta in in g  th e  b lood  pressure th e  period  of th e  
changes o f shocks is sh o rt.

C O R R E L A T IO N  B E T W E E N  T H E  A T H E R O M A T IC  L E S IO N S  A N D  T H E  
L IP ID  F R A C T IO N S  O F  T H E  A O R T IC  W A L L  IN  T H E  E X P E R IM E N T A L  

A T H E R O M A T O SIS  IN D U C E D  BY LO U STA LO T D IE T  IN  RATS

J .  R a u s c h

Pharmacological In s titu te , U niversity  M edical School, Budapest

I  have  been  p ro m p te d  b y  th e  in su ffic ien t know ledge due to  th e  co rre la tion  
b e tw een  th e  a th e ro m a tic  lesions an d  lip id  frac tio n s  in  th e  ao rtic  w all to  ca rry  
o u t m y  ex p erim en ts .

T he ex p erim en ts  w ere m ade on 150 fem ale a n d  m ale an im als. A th erom atosis  
w as p ro d u ced  b y  a L o u s ta lo t d ie t d u rin g  80 d ay s . The ex ten s io n  of th e  ao rtic  
lesions was m easu red  w ith  th e  a id  o f a l ig h t m icroscope a f te r  dep riv in g  from  
th e  a d v e n titia  a n d  c u ttin g  th e  a o r ta  a long  th e  long axis. T he ex p lan a tio n  
o f th e  a th e ro m a tic  lesions has been  exp ressed  in  th e  percen tag e  o f th e  surface 
o f th e  ao rtic  w all. A n a liq u o t o f th e  m eth an o lch lo ro fo rm  e x tra c t  of th e  ao rtic  
w all hom ogena te  w as used  for d e te rm in in g  ch o lestan o l, phosph o lip id s , trig lice- 
rides an d  long  ch a in  free f a t ty  acids.

I t  has been  fo u n d : 1. T he ex ten sio n  o f th e  lesions of th e  ao rtic  w all was 
o f th e  sam e e x te n t  in  b o th  sexes. A fte r 80 d ay s of d ie t i t  r a n  to  4 p er cen t.
2. T he cho lestero l o f th e  ao rtic  w all r ised  in  th e  sam e m easure a n d  p ro p o rtio n a lly  
w ith  th e  tim e  o f th e  d ie t in  b o th  sexes. T he a o rtic  wall of th e  con tro l anim als, 
co n ta in ed  7.9 m g %  of cho lestero l, th a t  o f th e  d ie tic  ra ts  a f te r  80 days 18 m g % .
3. Also th e  p h o sp h o lip id  c o n te n t was in creased . I t  was 11 m g %  in  th e  con tro ls. 
A fte r 80 days d ie t th e  a o rta  o f th e  fem ales c o n ta in e d  26 m g %  o f phospho lip ids 
a n d  th a t  o f th e  m ales 17 m g % . 4. T he tr ig lice rid s  decreased  d u rin g  th e  d ie t. 
T h ey  fell from  37 m g %  to  18 m g %  in  b o th  sexes. 5. T he q u a n t i ty  of free 
f a t ty  acids d im in ish ed  too . I t  d ro p p ed  from  8 m g %  to  4 m g %  in  th e  a o rta  
o f th e  fem ales an d  from  9.5 m g %  to  5 m g %  in  th a t  of th e  m ales.
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E F F E C T  O F IM IP R A M IN E  ON T H E  GAS E X C H A N G E  AND M E T A B O L IC  
E F F E C T  O F  SO M E SY M PH A T O M IM E T IC A L  A M IN E S IN  R A T

Gy . F eszt a n d  Ma r g it  M. F ó rika ]

Medica land  Pharm acological In s titu te  and D ep artm en t of Pharm acology, Tirgu-M ures, R um ania

V ery  few  d a ta  can  be  found  in  th e  l i te ra tu re  concern ing  th e  effect o f im ip ra ­
m ine  on th e  gas ex ch an g e . The s tu d y  o f  th e  prob lem  seem s to  be v e ry  in te r e s t­
in g  know ing  th e  in flu en ce  o f severa l p sy ch o tro p  d ru g s on th e  re g u la tio n  o f 
gas exchange, an d  ta k in g  in to  c o n sid e ra tio n  ce rta in  co-effects o f im ip ra m in e  
w ith  th e  n eu ro -v eg e ta tiv e  p h arm aco n s, especia lly  w ith  th e  adrenerg ic  am ines.

I n  th e  ex p erim en ts  th e  effect o f d iffe re n t doses o f  im ip ram in e  on th e  oxy g en  
co n su m p tio n  of w h ite  ra ts  was s tu d ie d  on  th e  one h a n d , and  th e  in flu en ce  
o f  th e  d ru g  on th e  e ffec t o f a m p h e ta m in , ad ren a lin , a n d  n o rad ren a lin  on gas 
exch an g e  on th e  o th e r . T he oxygen  c o n su m p tio n  o f th e  an im als was m easu red  
in  an  in s tru m e n t o f  B e lá k -I llé n y i ty p e  an d  th e  m easu rem en ts  w ere done 
acco rd ing  to  th e  co n d itio n s o f d e te rm in a tio n  o f basic  m etabo lism . A fte r  
d e te rm in in g  th e  basic  va lue , th e  e ffec t o f  th e  drugs w as observed  fo r 2 to  3 
h o u rs . T he ex p e rim en ts  w ere p erfo rm ed  on  ra ts  aw ake, an d  on ra ts  n a rc o tiz e d  
w ith  0.7 g/kg e th y lu re ta n e .

I t  was estab lish ed  th a t  im ip ram in e  doses o f 0.5 to  25 m g/kg does n o t 
in flu en ce  gas ex ch an g e  un ifo rm ly , o x y g en  co n su m p tio n  is s ligh tly  in c reased  
b y  i t  in  ce rta in  cases an d  in  o th e r  cases i t  is decreased .

Im ip ram in e  doses o f  7.5 to  15 m g/kg  decreased  s ig n ifican tly  th e  m e tab o lism  
in c reas in g  effect o f  2.5 m g/kg a m p h e ta m in . In  c o n tra s t  to  th is , im ip ram in e , 
2 to  3 hours a f te r  i ts  in tro d u c tio n  s lig h tly  increased  th e  raised  m etab o lism  
cau sed  b y  0.3 m g /k g  n o rad ren a lin . T h e  m etabo lic  increase  caused b y  th e  
sam e dose o f a d re n a lin  was in flu en ced  b y  im ip ram in e  on ly  s ligh tly , a t  th e  
b eg in n in g  i t  was r a th e r  m odera te , a n d  la te r  s lig h tly  increased .

A ccording to  th e  above  resu lts  i t  c an  be  e stab lish ed  th a t  d u a lity  m a y  be 
o bserved  in  th e  e ffec t o f im ip ram in e  e x e rte d  on gas exchange. O n th e  one 
h a n d  im ip ram ine  show s an  an ti-h y p e rb o lic  effect (e.g . ag a in st a m p h e ta m in ) 
lik e  tran q u illen s , on th e  o th e r h a n d  i t  rev ea ls  a co m p en sa tin g  effect o f  a d re n ­
erg ic  m ed iato rs in  th e  re la tio n  o f gas exchange.

R O L E  O F STOM ACH A N D  IN T E S T IN A L  TR A C T IN  C O N T R O L L IN G  T H E  
W H O L E  PO T A SSIU M  C O N T E N T  O F T H E  O R G A N ISM

M agda  M ózes, Gy. F ó r ik a , I . M ocanu and Y. Szabó

Medical and Pharm acological Institu te , D epartm en t o f Pathophysiology, T irgu  Mures, R um ania

T he au th o rs  h a v e  in v es tig a ted  th e  cond itions u n d e r  w hich p o ta ss iu m  is 
ab so rb ed  an d  e x c re te d  in  th e  s to m ach  an d  in te s tin a l t r a c t .

O n h u m an  beings g iven  a b re a k fa s t co n ta in in g  caffeine th ey  fo u n d  th a t  
th e  m ore sour g a s tr ic  ju ice  co n ta in ed  less p o tass iu m , b u t  th e  re la tio n  could  
n o t  be ev a lu a ted  s ta tis tic a lly . 200 m l o f  70 and  140 m Eq/1 hydroch lo ric  acid ,



re sp ec tiv e ly , w ere in tro d u c e d  b y  s to m a c h  p u m p  in to  dogs a n d  a t  th e  sam e 
tim e  0.05 m g/kg h is ta m in e  was in je c te d  u n d e r  th e ir  sk in . 30 m inu tes la te r  a 
rev e rsed  ra tio  was fo u n d  in  the  c o n te n t o f  th e  s to m ach  b e tw een  th e  gastric  
a c id ity  an d  th e  p o ta ss iu m  co n ten t. T h is  w as s ta tis tic a lly  sign ifican t.

T he a m o u n t of p o ta ss iu m  excre ted  in to  th e  in te s tin e  w as in v es tig a ted  on 
a  se p a ra te d  loop o f in te s tin e  of n a rc o tiz e d  ra ts . T he in v e s tig a tio n  was carried  
o u t  on a group o f u n tre a te d  an im als, on  a g roup  o f an im als p re tre a te d  w ith  
К  Cl, an d  on a g roup  in  w hich  th e  k id n e y  veins w ere tied  dow n. The ex p eri­
m e n t show ed th a t  th e  increase  in  th e  w hole  p o ta ss iu m  c o n te n t o f th e  organism  
d id  n o t  in fluence co n sid e rab ly  th e  e x c re tio n  o f  p o tassiu m  in to  th e  in tes tin e .

I t  was in v es tig a ted  w ith  th e  sam e m e th o d  w h e th e r th e  ab so rb ed  am o u n t 
o f  p o tass iu m  is th e  fu n c tio n  of th e  w hole  p o tassiu m  c o n te n t o f  th e  organism . 
A ccord ing  to  th e  o b serv a tio n s i f  th e  p o ta ss iu m  a m o u n t is g re a te r  in  th e  
o rg an ism  o f th e  an im als th e  a b so rp tio n  becom es m o d e ra te , in  fac t, th a t  
a m o u n t o f po tassiu m  w hich  was to le ra te d  well b y  th e  u n h a rm e d  an im als 
d e s tro y e d  those  ones w hich  had  th e ir  k id n e y  veins tie d  dow n.

IN V E S T IG A T IO N  O F  Zn«5 IN C O R P O R A T IO N  A N D  T H E  E X C R E T IO N - 
S P E E D  IN  RATS BY W H O L E -B O D Y  C O U N T IN G

G. D eseo

D epartm en t of Pathophysiology, U niversity  Medical School, Debrecen

Z n 65 can  be in d u ced  in  persons w o rk in g  w ith  n eu tro n -g en e ra to rs  and  d if­
fe re n t  accelerato rs (e.g. cyclo tron). T h e  possib ility  for th e  in co rp o ra tio n  o f  
Z n 65 is g rea te r, because  i t  is p ro d u ced  as a fission  p ro d u c t in  th e  reac to rs  
or b y  n uc lear te s ts . O n accoun t o f th e  ra p id  dev e lo p m en t o f th e  nuclear- 
in d u s try  an d  th a t  o f th e  renew al of th e  e x p e rim e n ta l explosions large  am ounts 
o f  Z n65 can  be in tro d u c e d  in to  the  b io log ica l c ircu la tion . T he above m entioned  
fa c ts  include th e  h a z a rd  o f th e  c u m u la tio n  o f  th is  iso tope  in  th e  h u m an  
o rg an ism .

T he a u th o r  has in v e s tig a te d  th e  e ffec t o f  d iffe ren t pharm aco log ical p re ­
tre a tm e n ts  upon  th e  Z n 65 in co rp o ra tio n , fu rth e rm o re  on th e  v arie ties o f th e  
ex c re tion -speed .

T he m easu rem en ts w ere carried  o u t b y  th e  aid  o f a la rg e  single c ry s ta l 
a n im a l w hole-body c o u n te r  in  a lead  ch am b er designed b y  th e  au th o r.

T H E  S IG N IF IC A N C E  O F  P E R I-  A N D  E M P E R IP O L E S IS  IN  T H E  
FU N C T IO N  O F  T H E  TH Y M U S

I. TÖRŐ

In s titu te  of H istology and Em briology, U niversity  Medical School, B udapest

R ecen t in v estig a tio n s consider th e  th y m u s  as th e  source o f  cells possessing 
im m u n e  com petence a n d  — th o u g h  n o t  w ith o u t o pposition  — th e y  su p p o rt 
t h a t  fu n c tio n  of th e  th y m u s  gland in  n u m ero u s  ex p erim en ts . A u th o r s tu d ied  
th o se  fac to rs w hich co n firm  th e  above h y p o th es is  on ce llu lar an d  subcellu lar
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level. T he close co n n ec tio n  o f th e  th y m o cy te s  an d  th e  cells o f th e  ep ith e l 
re tic u lu m  can be o b se rv ed  in  tissu e  cu ltu res an d  in  o b se rv a tio n s m ade in  
e le c tro n  m icroscopic p ic tu re s . T he p h en o m en o n  o f peripo lesis an d  em peripo - 
lesis m anifests i tse lf  in  th e  m oving  o f  th e  th y m o cy te s , in  th e  sign ificance o f  
ce llco n tac t, in  th e  in tra c e llu la r  d igestion-process an d  in  th e  en zy m atic  fu n c tio n  
o f  th e se  cells. These specific  p h en o m en a  charac terize  to  a ce rta in  e x te n t th e  
fu n c tio n  o f th e  th y m u s .

C H A N G E  O F A B IL IT Y  O F S E R U M  A L B U M IN  TO  F I X  CONGO R E D  IN  
P R E G N A N T  W O M EN  A N D  N E W -B O R N  B A B IE S

I. Csögör  and A. P r essler

A cadem y of th e | Republic of R um an ia , Scientific Research Center, In stitu te  of M edicine and Pharm acology, T irgu Mures»
R um ania

A u th o rs  in v e s tig a te d  th e  a b ility  o f  serum  a lb u m in  to  f ix  Congo red  in  
146 persons (25 h e a lth y  ad u lts , 30 p re g n a n t w om en sh o rtly  before co n fin e ­
m e n t, an d  91 new -b o rn  bab ies). T he m e th o d  is based  u p o n  th e  a b ility  o f  se ru m  
a lb u m in  by  w hich  i t  b id s Congo red  a n d  p rev en ts  in  th is  w ay  th e  p re c ip ita tio n  
o f  Congo red  b y  N aC l. T he average  v a lu es  are th e  fo llow ing: in  co n tro l cases 
0.33 +  0.05 u n it o f e x tin c tio n  (U E ), in  p reg n an t w om en: 0.20 +  0-05 U E , 
in  new -born  b ab ies , in  th e  b lood  o f  th e  navel s tr in g : 0.26 +  0.04 U E . T h e  
d ifference betw een  th e  values o f th e  th re e  groups is s ta tis t ic a lly  s ig n if ican t. 
T h e  a b ility  o f se ru m  a lb u m in  to  f ix  Congo red  decreased  d u rin g  th e  f i r s t  
d ay s o f life, and  on th e  f if th  d a y  th e  m easurab le  m in im u m  was 0.17 U E . 
T h is w as followed b y  a slow rise w h ich  reached  th e  0.20 U E  v alue  on th e  
te n th  day .

T he decrease o f th e  m en tio n ed  a b ili ty  o f a lb u m in  fa c ilita te s  th e  crossing  
o f  b a rrie rs  for som e su b stan ces a n d  th is  can  be th e  reaso n  for th e  su p e r ­
se n s itiv ity  of som e p re g n a n t w om en to  ce rta in  d rugs, en d o to x in  and  e x o to x in . 
T h e  difference of th e  fix in g  ab ility  o f  m a te rn a l and  em b ry o n ic  serum  a lb u m in s  
h as  a  biological im p o rta n c e  in  th e  tra n sp la c e n tic  tra n s p o r t  processes, w h ich  
ta k e  p a r t  in  th e  e m b ry o ’s su p p ly . T h e  changes in  th e  f ix in g  a b ility  o f  se ru m  
a lb u m in  m igh t be in  co rre la tion  w ith  th e  h y p e rb iliru b in aem ia  o f th e  n ew ­
b o rn  b a b y  during  th e  f i r s t  days o f life.

IN V E S T IG A T IO N S  C O N C E R N IN G  T H E  T IM E  C O U R SE  O F  T H E  N E U R O - 
H U M O R A L  M E C H A N ISM  O F  E R Y T H R O P O E S IS  R E G U L A T IO N

P. G. L in k e  and P. K ames

Physiological In s titu te  of the  M. Luther U niversity  of H alle-W ittenberg , G erman Democratic Republic

A u th o rs  have in v e s tig a te d  on a d u lt  m ale  ra ts  in  w hich  phases  o f th e  a n aem ic  
h y p o x ia  can th e  e ry th ro p o e tic  re a c tio n  be in flu en ced  b y  increasing  th e  
oxy g en  co n ten t o f  th e  inh a led  a ir, or b y  dosing su ch  a ir in  d iffe ren t tim e  
periods.
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I f  ra ts  were m ade to  inha le  96 to  99 p e r c e n t 0 2 in  th e  f i r s t  24 hours a f te r  
b leed ing  (loss o f b lood , 1 p er cen t o f th e  b o d y  w eigh t), and  im m ed ia te ly  a f te r  
th is  55 to  58 p e r c e n t 0 2 was in h a led , th e  u su a l re ticu lo cy te  reac tio n  d id  n o t  
occur. I f  th e  in h a la tio n  o f oxygen s ta r te d  o n ly  12 hours a f te r  b leed ing , th e  
re ticu lo cy te  reac tio n  ap p ea red  la te r . W h en  th e  in h a la tio n  o f a ir  w ith  increased  
oxygen  co n ten t s ta r te d  48 hours a f te r  th e  loss of b lood, th e  ery th ropoesis  
w as in flu en ced  in s ig n ifican tly . The in h a la tio n  o f gas m ix tu re s  en riched  in  
oxygen  (58 p er c en t o f  0 2) w eakens th e  re tic u lo c y te  reac tio n  follow ing b lood  
loss. O n th e  o th e r h a n d , i f  th e  loss o f  b lo o d  is 2 p e r cen t o f th e  b o d y  w eigh t, 
even  th e  in h a la tio n  o f p u re  oxygen c a n n o t keep  b a c k  th e  e ry th ro p o e tic  reac tio n .

T he experim en ts  h a v e  show n th a t  tissu e  h y p o x ia  la s tin g  o n ly  for a few  
hours is su ffic ien t to  se t th is n e u ro -h u m o ra l e ry th ro p o e tic  m echan ism  in  
fu n c tio n . The re ticu lo cy te  crisis o f d iffe re n t degrees in d u ced  b y  th e  in h a la tio n  
o f increased  oxygen , a n d  th e  d efe rm en ts  in  t im e  o f th is  accord ing  to  th e  
perio d  o f  oxygen in h a la tio n , can be re la te d  w ith  th e  tim e  course o f th e  excitin g  
agen ts of e ry th ro p o e tin  m obilization . I t  is k n o w n , th a t  th e  level o f p la sm a  
e ry th ro p o e tin  s ta r ts  to  rise  6 to  8 h o u rs  a f te r  v en esec tio n  or som e o th e r acu te  
h y p o x ia , an d  reaches i ts  m ax im um  a f te r  24 h o u rs . A ccord ing  to  th is  tim e  
course, a fte r reach in g  th e  increasing  e ry th ro p o e tin  p lasm a  level, th e  re tic u lo ­
cy te  crisis can  be in flu en ced  only to  a sm all degree or n o t a t  all b y  oxygen  
in h a la tio n .

T H E  E F F E C T  O F W H O L E  BODY IR R A D IA T IO N  ON T H E  8CR b  T R A N S ­
P O R T  O F E R Y T H R O C Y T E S

S. Gy ö bg y i, J. Gazsó a n d  J. N agy

In s titu te  of Medical Physics, U n ivers ity  M edical School, Budapest

T he 86R b u p ta k e  o f  c ircu la tin g  e ry th ro c y te s  o f ra ts  ir ra d ia te d  w ith  d iffe ren t 
doses w as in v e s tig a te d  im m ed ia te ly  a f te r  i r ra d ia tio n  b o th  u n d e r  in  vivo  an d  
in  vitro  c ircum stances. B y  m eans o f s im u lta n e o u s ly  em ploy ing  42K  an d  86R b 
we com pared  th e  e ffec t o f X -ray  ir ra d ia tio n  on th e  К  and  R b  tra n sp o r t . O ur 
re su lts  show  th a t  th e  ch an g e  in  th e  v a lu es  in  th e  case of in  vitro  in co rp o ra tio n  
is g rea te r  th a n  th a t  in  vivo. W hile th e  42K  u p ta k e  o f e ry th ro cy te s  in  irra d ia te d  
an im als is sm aller th a n  th a t  in  con tro l an im als , th e  8eR b u p ta k e  s ign ifican tly  
increases due to  th e  e ffec t of ir ra d ia tio n . T h is increase ap p ears  in  th e  case 
of 25 ra d  a lread y , w ith  50 —100 ra d  i t  is p ro n o u n ced , b u t  w ith  h igher doses 
th e  efficiency curve reaches sa tu ra tio n . I f  b lood  is ir ra d ia te d  in  vitro  a sm aller 
d ev ia tio n  b u t  o f a s im ila r  tren d  will ta k e  p lace  on ly  in  th e  case of m uch 
g re a te r  doses.

T he d iffe ren t b e h a v io u r  of Rb fro m  К  can  p re su m ab ly  be exp la ined  b y  
th e  fa c t th a t  R b has g re a te r  a ffin ity  to  th e  carrie rs  o f th e  ac tiv e  tra n sp o rt 
th a n  K , th u s causing  an  increased R b  t r a n s p o r t  in c id en ta l to  decreased К  
in flu x .



E F F E C T  O F D R U G S  A F F E C T IN G  P E R M E A B IL IT Y  ON T H E  B L O O D  
C E L L  A C E T H Y L C H O L IN E S T E R A S E -A C T IV IT Y  O F  RA TS, IN  V IT R O

G. Sim on  a n d  M. W in t e r

In s titu te  of Pathophysiology, U niversity  Medical School, B udapest

T he ro le of th e  ace th y lch o lin este rase  enzym e (A C hE) in  m em b ran e  p e rm e ­
a b ility  has n o t b een  c larified  as y e t .  I t  is supposed , th a t  an  u n id e n tif ie d  
e ste rase  ty p e  enzym e, w ith  sim ilar ch a rac te ris tic s  as A C hE has, does e x is t 
in  ex p erim en ta l in fla m m a tio n s . G reig a n d  H o lland  (1949), T ay lo r (1952) an d  
o th e rs  suggested  A C hE  to  be a re g u la to r  o f  ion  p e n e tra tio n . O thers, as Z a jicek  
(1957), A ud ito re  e t al. (1959) could n o t  con firm  th is  th e o ry . A u tho rs ex am in ed  
th e re fo re  th e  effect o f  d ifferen t drugs in flu en c in g  p e rm eab ility , on th e  a c tiv ity  
o f  A C hE.

T he a c tiv ity  o f A C hE  was d e te rm in e d  in  r a t ’s b lood  cell h aem o lisa te s , 
w ashed  blood cells a n d  crude m em b ran e  p re p a ra tio n s  w ith  m echoly l as su b ­
s tr a te ,  b y  th e  m o d ified  m ethod  o f H e s tr in . A ldoste rone , CaCl2, b o th  10 _4 M, 
ad d e d  to  th e  in c u b a tin g  m edium  p ro v e d  to  be ineffec tive, h is tam in e  h a d  o n ly  
a  s lig h t effect, b u t  th is  depended  h ig h ly  on th e  c ircum stances. P red n iso lo n e  
N a su cc ina te , su p ra s tin  (ch lo ro p y ram in ), p ip o lp h en  (p ro m eth az in ), h ib e rn a l 
(ch lo rp rom azin ), ep in ep h rin e , n o rep in ep h rin e  ( I 50 w ith  all o f th em  w as a b o u t 
5 - 10~4) in h ib ited , S an d o sten  (th en a lid in ) d id  n o t e ffec t th e  a c tiv ity  o f A C hE . 
H i s tam in é , ad m in is te red  sim u ltan eo u sly  w ith  an tih is tam in es  d id  n o t in fluence  
th e ir  in h ib ito ry  effec t. H ow ever sem e  c f  th e  drugs m en tio n ed  above p ro v ed  
to  be A ChE in h ib ito rs . No close c o rre la tio n  was found  betw een  A C hE  a c tiv ity  
an d  th e  ab ility  o f th e se  drugs to  in flu en ce  p e rm eab ility  and  in flam m atio n .

DNA IN  T H E  HUM AN E R Y T H R O C Y T E  M E M B R A N E S

Mrs. T. Sik

C entral Research In stitu te  of the  N ational Blood Center, Budapest

In  1963 i t  w as p ro v e d  th a t  D N A  is b o u n d  to  m ito ch o n d ria  a n d  in  1964 
D N A  was d e te c te d  in  h u m an  e ry th ro c y te s . B ased on these  re su lts  o u r a im  
w as to  s tu d y  m em b ran e-b o u n d  D N A . R ed  blood  cells w ere se p a ra te d  from  
leu co cy tes  b y  se d im e n ta tio n  in  D e x tra n  so lu tion . A fte r h aem o ly za tio n  th e  
m em b ran e  was iso la te d  by  h igh pow er c en tr ifu g a tio n  an d  d issolved in  a 5 
p e r cen t so lu tio n  o f N a-dodecyl su lp h a te . A fter d ep ro te in iza tio n  D N A  w as 
ch a rac te rized  b y  UV absorp tion  a n d  b ase  com position . B y th is  m e th o d  th e  
m em b ran e-b o u n d  D N A  of norm al e ry th ro c y te s  an d  o f p a tie n ts  w ith  h a e m a to -  
logical disorders w ere com pared.
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O N  T H E  N O N -E L E C T R O L Y T E  P E R M E A B IL IT Y  O F  E R Y T H R O C Y T E S

J u d it h  G. Sz e l é n y i an d  Su sa n  R . H ollän

Central Research In s titu te  of the  N ational Blood Center, B udapest

In  prev ious ex p erim en ts  m ark ed  differences w ere o bserved  in  th e  glycerol 
a n d  th io u rea  p e rm e a b ility  of e ry th ro c y te s  of various species. C harac te ris tic  
d ifferences w ere also found  betw een  th e  n o n -e lec tro ly te  p e rm e a b ility  of fo e ta l 
a n d  a d u lt, n o rm al an d  abn o rm al h u m a n  e ry th ro cy te s .

In  th e  p re se n t investig a tio n s th e  effect of p ro teo ly tic  a n d  lip o ly tic  enzym es, 
d e te rg en ts , S H -ag en ts , com plex-form ing  substances an d  m etab o lic  in h ib ito rs  
on n o n -e lec tro ly te  p e rm eab ility  of th e  e ry th ro cy te s  w as ex am in ed . B y m eans 
o f  various in  vitro  m em brane m od ifica tions, th e  d iffe ren t ty p e s  of ab n o rm al 
p e n e tra tio n  cu rves, observed in  v a rio u s h aem ato log ica l diseases, could be  
p roduced .

S T U D IE S  O N  T H E  E L E C T R O P H O R E T IC  M O B IL IT Y  O F  E R Y T H R O ­
CYTES

V era  Ső tér  an d  J u d it h  G. Sz e l é n y i

Central Research In s titu te  of the  N ational Blood Center, B udapest

Cell m em branes are  lip id -p ro te in —polysaccharide  com plexes. T he m ain  
o b stac le  of s tu d y in g  th e m  in  m ore d e ta il resides in  th e  fa c t th a t  even th e  
m ild est physica l a n d  chem ical e x am in a tio n  m ethods d am ag e  these  sensitive  
b io in te rfaces . Cell e lectrophoresis p rov ides in fo rm a tio n  concern ing  th e  physico ­
chem ical a lte ra tio n s  o f th e  e x te rn a l su rface  o f th e  cell m em b ran e  w ith o u t 
considerab le  d am ag e  to  it.

T he m ig ra tio n  v e lo c ity  o f th e  e ry th ro c y te  in  th e  elec tric  f ie ld  is de te rm in ed  
b y  its  surface charge , i.e. b y  th e  chem ical n a tu re  an d  a rra n g e m en t of its  
su rface  s tru c tu re . T he e lec tro p h o re tic  m ob ility  o f th e  cell is defined  as th e  
v e lo c ity  p e r u n i t  f ie ld  s tre n g th . T he m easu rem en ts w ere ca rr ied  o u t on an  
O p to n  c y to p h e ro m e te r. T he e lec tro p h o re tic  m ob ility  o f a d u lt  a n d  fe ta l h u m an  
e ry th ro c y te s  as well as o f e ry th ro c y te s  o f  an im al species w ere exam ined . 
D a ta  are p re sen ted  on m ob ility  changes observed  w ith  in  vitro  m odified  
n o rm al h u m an  e ry th ro cy te s  an d  w ith  red  cells o f p a tie n ts  su ffering  from  
v ario u s haem ato lo g ica l diseases.

O N  T H E  D IF F E R E N C E S  IN  M E M B R A N E  S T R U C T U R E  O F F O E T A L  
A N D  A D U L T  E R Y T H R O C Y T E S

J u d it h  B r e u e r , Su sa n  R. H o llä n , J u d it h  G. Sz e l é n y i and G. M e d g y e si

Research In s titu te  for Experim ental Medicine, H ungarian A cadem y of Sciences, and Central Research In s titu te  of the N ational
Blood Center, Budapest

F o e ta l e ry th ro c y te s  co n ta in  H b F , w hile a d u lt e ry th ro c y te s  co n ta in  H b A 
as th e  m ajo r H b -co m p o n en t. T he en h an ced  0 2-a ffin ity  o f  fo e ta l e ry th ro cy tes  
is, how ever, n o t due to  foeta l H b , b u t  is a fu n c tio n  o f th e  in te ra c tio n  of foe ta l
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m e m b ra n e  and  fo e ta l H b . F o e ta l a n d  a d u l t  e ry th ro c y te s  d iffe r in  th e ir  u l t r a ­
s t ru c tu re ,  in  th e ir  o sm o tic -, h e a t- , m echan ic - an d  ac id -resis tan ce . W e have 
o b se rv ed  m arked  d ifferences b e tw een  a d u lt  and  fo e ta l R B C  in  non -e lec tro ly te  
p e rm e a b ility  and  in  se v e ra l en zy m e-ac tiv itie s . T he lip id  com position  (chol­
e s te ro l, esterified  f a t t y  ac id , lip id -P , p h o sp h o lip id  classes an d  th e  f a t ty  acid 
p ro file  o f  p h o spho lip id , as revealed  b y  m eans o f gas c h ro m a to g ra p h y ) o f th e  
fo e ta l an d  ad u lt e ry th ro c y te  m em b ran e  w as s tu d ied  in  d e ta il. T he differences 
o b se rv ed  in  lip id  s t ru c tu re  are d iscussed  w ith  reg a rd  to  o th e r  s tru c tu ra l and  
fu n c tio n a l d ifferences o f  th e  tw o ce ll-ty p es.

T H E  E F F E C T  O F  S Y N T H E T IC  V A S O P R E S S IN  ON IN U L IN  SPA C E
IN  T H E  DOG

É va  Szőcs a n d  Gy . K övér

In s titu te  of Physiology, U niversity  Medical School, B udapest

T h e ex tra ren a l in u lin  space o f a n a e s th e tiz ed  dogs su b je c te d  to  u re te ra l 
b lo ck ad e  has been fo u n d  to  be 24 p e r  c en t o f bo d y  w e ig h t 90 m in. a f te r  th e  
in je c tio n  of inu lin . T h e  in tra v e n o u s  in fu sio n  of sy n th e tic  v asop ressin  caused 
th e  e x tra re n a l in u lin  sp ace  to  in crease  to  50 per cen t o f  b o d y  w eigh t. W ith o u t 
u re te ra l  blockade, th e  in u lin  space o f  a n aes th e tized  dogs a t ta in e d  34 p er cen t 
p r io r  to , and  39 p e r  c e n t a f te r , th e  in fu sio n  o f v aso p ressin .

In  th ese  ex p e rim en ts  th e  a m o u n t o f  inu lin  found  in  th e  k idneys was n o t 
s u b s tra c te d , w hich acco u n ts  for th e  la rg e r  inu lin  space.

T h e  changes in  th e  in u lin  co n ten t o f  v a rio u s  organs in  re sponse  to  vasopressin  
h a v e  been  de te rm in ed .

IN F L U E N C E  O F V E R A T R 1 N E  O N  T H E  IO N  T R A N S P O R T  O F FR O G
S K E L E T A L  M USCLE

T . K ovács, В . Szabó an d  E . Varga

D ep artm en t of Physiology, U niversity  Medical School, Debrecen

R e c e n t w ork b y  V a rg a  e t al. has sugg ested  th a t  th e  d epo lariz ing  ac tio n  of 
v e ra tr in e  m ay be d u e  b o th  to  th e  in c rease  of sod ium  p e rm e a b ility  and  th a t  
o f  Na> in  m uscle cell. T he aim  o f  th e  p resen t ex p e rim en ts  was to  analyze 
th e  e ffec t of v e ra tr in e  on  24N a - tra n s p o r t  in  iso la ted  sa r to r iu s  m uscle o f frog. 
T h e  m eth o d  ap p lied  w as sim ilar to  t h a t  described  b y  K eynes an d  Sw an (J . 
P h y sio l. 147. 591. 1959).

In f lu x  was in c rea sed  3 .5-4 .5  fo ld  in  R inger-so lu tion  co n ta in in g  0.1 mM 
v e ra tr in e . In  no rm al a n d  L i-R inger 24N a-efflu x  was also in c reased  b y  v e ra tr in e , 
h o w ev er, th e  e n h a n c e m e n t to o k  p lace  on ly  for a b r ie f  p e rio d  an d  even  in  
th e  presence of th e  d ru g  th e  e fflu x  d im in ish ed  to  th e  re s tin g  level. V era trin e  
fa iled  to  increase th e  e fflux  w hen sod ium  was rep laced  b y  choline in  th e
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R inger-so lu tion . I t  ap p e a rs  likely  t h a t  v e ra tr in e  does n o t in terfere  d ire c tly  
w ith  sod ium  ex tru s io n  a n d  th e  increase o f  24N a-efflux  o b se rv ed  only  in  n o rm a l 
an d  L i-R in g er was due  to  th e  d ep o la riza tio n  induced  b y  v e ra tr in e . T he t r a n ­
s ito ry  en h an cem en t o f  th e  efflux  a n d  a long -lastin g  increase  of th e  in f lu x  
re su lted  a m ark ed ly  h ig h e r Naj in  m u sc le  fib re  t r e a te d  w ith  v e ra tr in e . T he 
n e tto  gain  o f N a an d  L i was acco m p an ied  b y  an  e q u iv a le n t am o u n t o f  К  
loss.

T he resu lts  suggest t h a t  th e  d ep o la riza tio n  o f m uscle  fib re  in d u ced  b y  
v e ra tr in e  can  be a t t r ib u te d  to  an  in c rea se  in  P Na an d  N aj as well as a decrease 
o f Kj

E F F E C T  O F  T R Y P S IN  ON T H E  C A -U P T A K E  A N D  E N Z Y M O C H E M IC A L  
P R O P E R T IE S  O F  SA R C O PLA SM IC  R E T IC U L A R  FR A C T IO N

A. K övér a n d  M. Szabolcs

D epartm ent of Physiology and Central Research L abo ra to ry  of U niversity  M edical School, Debrecen

In  earlie r ex p e rim en ts  au tho rs d e m o n s tra te d  th a t  d u rin g  storage th a t  is 
“ ageing” , cho linesterase  a n d  A TPase a c t iv i ty  of sarco p lasm ic  re ticu la r f ra c tio n  
(S R F ) o b ta in ed  from  f ish  m uscle in c re a se d  while i ts  C a-up take  decreased  
p ro p o rtio n a lly  to  th e  in c rease  of en zy m e a c tiv ity . I t  w as assum ed t h a t  th e  
m olecular re a rra n g e m e n t o f S R F  s tru c tu re  was resp o n sib le  for th is  p h e n o ­
m enon. In  th e  p re se n t experim en ts tr y p s in  was ap p lied  in  d ifferen t p ro te in / 
try p s in  ra tio s . D ig estion  was s to p p ed  b y  try p s in  in h ib ito r  L im a bean . F o r 
m easu ring  A T Pase a c t iv i ty  in c u b a tio n  m ix tu res c o n ta in in g  2 mM A T P , 
M gCl2, 50 mM KC1, 20 mM  T R IS -m a le a te  buffer (p H . 7) were app lied  an d  
fo r m easu ring  cho lin este rase  a c tiv ity  th o se  co n ta in in g  1.5 mM ACh, 2 mM  
M gCl2, 50 mM К  Cl, 20 mM T R IS -m a le a te  buffer (p H  7). C a-uptake w as 
m easu red  b y  ap p lica tio n  o f a p e rfu sio n  procedure  a n d  iso tope  tech n iq u es  
using  cellulose colum ns (A c ta  R iochim . H u n g . 1. 159. 1966). I t  was e stab lish ed  
b y  th e  au th o rs  th a t  b o th  cho linesterase  an d  A T Pase a c tiv ity  increased  up  
to  a m u ltip le  o f th e  o rig in a l a c tiv ity  w ith  p roceed ing  tim e  of d igestion . 
A c tiv ities reach ed  m a x im a l values b y  a b o u t th e  tw e n tie th  m in u te . C a-u p tak e  
o f S R F  ceased a fte r  d ig estio n  lastin g  a  few  m inu tes (3 -1 0 ') . I t  has fu r th e r  
been  p o in ted  o u t th a t  t ry p s in  reduces th e  Ca a c tiv a tio n  o f  SR F -A T P ase an d  
even  an  in h ib itin g  e ffec t o f  Ca can be o b serv ed  a fte r a b o u t th e  10 m in u tes  o f 
d igestion .

S T U D IE S  O N  T H E  E X T R A C E L L U L A R  SPA CE IN  F R O G  S K E L E T A L
M U SC L E

B. S z a b ó , Á .  S z ö ő r , L. K e r e c s e n  and T. K o v á c s

D ep artm en t of Physiology, U n ivers ity  Medical School, D ebrecen

C om parative  s tud ies w ere  carried  o u t  on  th e  vo lum e o f  ex trace llu la r space  
(ECS) using  d iffe ren t t r a c e r  com pounds: N a 235S 0 4, 131I-h u m a n  a lbum in  an d  
d i-131I-benzo ic -azo -hum an  a lbum in  p re p a re d  b y  th e  a u th o rs .
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I t  was found  t h a t  th e  gain  o f ra d io a c tiv i ty  in  an iso la ted  sa rto riu s  m uscle 
o f  frog  exposed to  a R in g er-so lu tio n  c o n ta in in g  tra c e r  co m p o u n d s a t  -)-4° C 
w as in  d irec t p ro p o r tio n  w ith  th e  so ak in g  period. The e q u ilib riu m  was n o t  
re a c h e d  even w ith in  16 hours o f ex p o sitio n . I t  is reasonab le  to  assum e th a t  
th e  “ co n v en tiona l su b s ta n c e s”  u sed  fo r th e  estim a tio n  o f EC S o r th e ir  p ro d u c ts  
o f  decom position  cou ld  en te r  th e  m uscle  cell. H ow ever, th e re  is a p o ssib ility  
t h a t  a special a d so rp tio n  tak es  p lace  w h ich  is pow erful en o u g h  to  ho ld  th e  
m olecules o f th e  s tu d ie d  com pounds on  th e  surface.

T h e  tim e course o f  th e  m o v em en t o f  rad io ac tiv e  su b s ta n c e s  from  m uscle  
in to  a n o n ra d io a c tiv e  R in g er-so lu tio n  w as also stu d ied . E x p e rim en ts  h a v e  
sh o w n  th a t  th e re  a re  m ore th a n  tw o  e x p o n en tia l processes h av in g  d iffe ren t 
r a te  co n stan ts . E s tim a tio n  o f th e  “ re a l”  vo lum e of ECS w as ca rried  o u t w ith  
th e  a id  o f com pounds o f  m ore s ta b le  ch em ica l s tru c tu re  a n d  a k in e tic  analysis 
o f  tra c e r  loss fro m  iso la ted  m uscle.

T h e  m ethod  p re se n te d  was fo u n d  m ore  su itab le  for th e  d e te rm in a tio n  o f  
th e  vo lum e o f E C S th a n  tho se  d esc rib ed  p rev iously .

T H E  PO T A SSIU M  A N D  SO D IU M  T R A N S P O R T  O F  E R Y T H R O C Y T E S

G . GÁRDOS

R esearch In s titu te  of the  N ational Blood Center, B udapest

T h e u n eq u a l K +—N a + d is tr ib u tio n  b e tw een  e ry th ro c y te s  an d  p lasm a is 
th e  re su lt of a d in a m ic  eq u ilib riu m , fo r th e  m ain ten an ce  o f  w h ich  co m plica ted  
physicochem ica l a n d  b iochem ical p rocesses a re  responsib le . T h e  “ u p h ill”  t r a n s ­
p o r t  processes o ccu rrin g  ag a in st th e  e lec trochem ical p o te n tia l  g rad ien t, i.e. th e  
N a +-o u tflu x  a n d  K +-in flu x , req u ire  ac tiv e  w ork an d  a su ita b le  source o f  
en e rg y . E n erg y  is p ro v id ed  b y  th e  m acro erg  p h o sp h a te  b o n d s  of A TP w hile 
th e  tra n s fo rm a tio n  o f  energy  in to  ion  m o v em en ts  is th e  re s u lt  o f th e  fu n c tio n  
o f  th e  “ tra n s p o r t  A T P ase”  sy stem  loca lized  in  th e  cell m e m b ra n e . This “ t r a n s ­
p o r t  A T Pase”  en zy m e or enzym e sy s te m  can  be sp ecifica lly  in h ib ited  b y  
o u a b a in  an d  a c tiv a te d  b y  K + -f- N a  + , its  enzym echem ical ch a rac te ris tic s , 
how ever, are so fa r  n o t  know n in  d e ta il.

T h e  “ dow nhill”  tra n s p o r t  occu rrin g  to w ard s  th e  e lec trochem ical p o te n tia l  
g ra d ie n t is v ir tu a lly  a passive p rocess re q u ir in g  no energy . T h e  ra te  o f c a tio n  
m ov em en ts , h o w ever, even  in  th e  case o f  dow nhill tra n sp o r t  is u n d e r  a m e tab o lic  
c o n tro l. The p re se n t re p o rt deals in  d e ta il w ith  th is q u e s tio n , f irs t o f all on  
th e  basis o f ow n ex p erim en ts .

T h e  cessation  o f  glycolysis, in d u ced  b y  in h ib ito rs  or b y  la c k  of su b s tra te s , 
re su lts  in  th e  b re a k d o w n  of A T P. As a consequence o f th is , th e  active c a tio n  
t r a n s p o r t  ceases, K + begins to  flow  o u t o f th e  cells an d  s im u ltan eo u sly  N a  + 
e n te rs  th e  cells. T h e  ra te  of th is  ion  t r a n s p o r t  is re la tiv e ly  low , 1 .5-2 .0  meq/1 
e ry th ro c y te s /h o u r. I n  som e cases, h o w ev er, e.g. u n d er th e  in fluence  of P b  + + 
io n s , N aF  or io d o a c e ta te  -f- p u rin e  nucleosides a h igh ra te  K  + -outflow  (5—20 
meq/1 e ry th ro c y te s /h o u r)  tak es  p lace . T h e  m ain  ch a rac te ris tic s  of th is  a r tif ic i­
a lly  induced  K +-o u tflo w  is t h a t  i t  is n o t  accom panied  b y  equ im olar N a +- 
in f lu x , b u t  u p ta k e  o f  H + ions in s te a d  o f  N a + ions occurs in  th e  b io logical 
sy s tem .
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O u r ea rlie r ex p erim en ts  p ro v ed  th a t  th e  p re req u is ite  o f  K +/ H + exchange 
is th e  p resence  of free Ca + + ions in  th e  p la sm a . The e lim in a tio n  of C a++ ions 
e ith e r  b y  w ashing  or b y  ch e la tin g  ag en ts  re su lts  in  th e  cessa tio n  o f th is  t r a n s ­
p o r t  p rocess. The ra te  o f  io n  tra n sp o rt c a n  be decreased  b y  th e  in h ib itio n  of 
th e  enzym e p h o sp hog lycera te -k inase , as w ell: if  th e  a c tio n  o f th is  enzym e is 
abo lished  b y  th e  a c tiv a tio n  o f th e  en zy m e  reactions o f  th e  2 ,3-d iphospho- 
g ly ce ra te  s h u n t, th e  ra p id  K +- ou tflow  c a n n o t occur. R e c e n t observa tions 
on th e  role o f  N -co n ta in in g  com pounds, e .g . N H 4C1, h y d ra z in e , h is tid in e  and  
h is ta m in e , in fluencing  th e  r a te  o f ion ex ch an g e  deserve a t te n tio n . O u t o f these  
com pounds th e  m ost e ffec tive  is h is ta m in e  w hich can s ig n ifican tly  enhance 
th e  ra te  o f ca tio n  t r a n s p o r t  even in  a  re la tiv e ly  low  c o n c e n tra tio n . This 
p e rm e a b ility  increasing  e ffec t o f h is tam in e  can  be p re v e n te d  b y  a n tih is tam in es  
as w ell as b y  in h ib ito rs  a c tin g  a t  d iffe ren t s tages of c a rb o h y d ra te  m etabo lism . 
On th e  basis o f  these  ex p e rim en ta l d a ta  a w ork ing  h y p o th es is  was e lab o ra ted  
to  ex p la in  th e  m echan ism  o f cation  t r a n s p o r t .

I t  is know n th a t  h is ta m in e  — th o u g h  in  a low  c o n c e n tra tio n  — is a p e r ­
m a n e n t c o n s titu e n t o f th e  n o rm al p la sm a . I t  is likewise k n o w n  th a t  in  shock 
th e  h is tam in e  level o f th e  p la sm a  m ay sho w  a 100-200-fold increase . T herefore, 
i t  m ay  be p resum ed  th a t  h is tam in e  or so m e m etabolic  p ro d u c t o f i t  m ay  a c t 
as a  physio log ical re g u la to r  o f  th e  ra te  o f  dow nhill tr a n s p o r t  processes in  th e  
b lood. On th e  basis o f th e se  find ings i t  seem s conceivable t h a t  th e  m echanism  
o f p e rm e a b ility  a lte ra tio n s  we b ro u g h t a b o u t e x p e rim en ta lly  in  b lood , is 
id en tica l w ith  th e  m echan ism  reg u la tin g  physio log ica lly  th e  gastric  H + ion 
secretion .

R E N A L  T R A N S P O R T  PR O C E S S E S

L . H Á R S IN G

D epartm ent of Physiology, U niversity  M edical School, Budapest

T he tr a n s p o r t  o f various substances in  th e  k id n ey  is g o v ern ed  b y  essen tia lly  
th e  sam e law s as those  re g u la tin g  t r a n s p o r t  processes in  o th e r  o rgans, th e  
d ifferences b e ing  ra th e r  q u a n tita tiv e  th a n  q u a lita tiv e  an d  re flec tin g  th e  a d a p ­
ta t io n  of th e  k id n ey  to  its  biological ro le . O w ing to  lack  o f tim e , selection  o f 
th e  m a te ria l is necessary  w h ich  in e v ita b ly  im plies a rb itra rin e ss  a t  th e  sam e 
tim e . To illu s tra te  th e  re n a l reab so rp tiv e  processes, th e  tu b u la r  h an d lin g  of 
N a +, i.e. th e  tra n sp o r t  o f  e lec tro ly tes a n d  w a te r  will be d e a lt  w ith , w hereas 
of th e  tu b u la r  sec re to ry  processes th e  t r a n s p o r t  o f p a ra -a m in o h ip p u ra te  
(P A H ) has been  chosen fo r discussion.

U n d e r n o n -d iu re tic  con d itio n s a p p ro x im a te ly  99.0 to  99.5 p e r  cen t o f th e  
f ilte re d  N a + is reab so rb ed  in  th e  tu b u les . T h is  m eans t h a t  a b o u t 5 to  10 p e r 
cen t o f  th e  to ta l  exchangeab le  N a + of th e  o rgan ism  is lo s t in  th e  u rine . T hus, 
a p p a re n tly  in s ig n ifican t changes in  th e  a m o u n t o f N a + re a b so rb e d  m ay  lead  
to  considerab le  loss, or re te n tio n , o f N a + .

I n  th e  p ro x im a l tu b u le s , th e  c o n c e n tra tio n  o f N a + in  th e  tu b u la r  an d  
p e r itu b u la r  (in te rs titia l)  f lu id  is essen tia lly  th e  sam e, still, th e re  is a p o te n tia l 
d ifference am o u n tin g  to  a b o u t 20 mV b e tw e e n  th e  tw o c o m p a rtm e n ts , th e  
tu b u la r  f lu id  being  e lec tro n eg ativ e . T h u s , th e  e lec trochem ical p o te n tia l of
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N a + is g rea te r in  th e  p e r itu b u la r  c o m p a rtm e n t. In  th e  p ro x im a l tu b u le  a b o u t  
70 to  80 p er c en t o f  f il te re d  N a + is reab so rb ed  a g a in s t an  e lec trochem ica l 
p o te n tia l  g rad ien t, p o in tin g  to  ac tiv e  tr a n s p o r t  o f th e  N a + ions in  th is  p o r t io n  
o f  th e  renal tu b u le . T h e  ac tiv e  phase  o f th is  tr a n s p o r t  process is t h a t  fo r ­
w a rd in g  N a + fro m  th e  tu b u la r  cell in to  th e  p e r itu b u la r  f lu id , th e  m o v e m e n t 
o f  N a + ions from  th e  tu b u la r  f lu id  in to  th e  cell be ing  e n tire ly  passive, a lo n g  
th e  e lectrochem ical p o te n tia l  g rad ien t.

Increases in  th e  a m o u n t o f f ilte re d  N a + (load) th ro u g h  a lte ra tio n s  o f  
g lo m eru la r f i l t ra t io n  ra te  (G F R ) lead  to  s im ila r increases in  reab so rb ed  a n d  
e x c re te d  N a +, f ra c tio n a l re a b so rp tio n  an d  ex cre tio n  rem a in in g  u n c h a n g e d . 
I f ,  how ever, N a +-lo ad  is in c reased  b y  ra is in g  p lasm a  N a +-level, th e  a m o u n t  
o f  N a + reab so rb ed  in c reases  less th a n  th e  a m o u n t e x c re te d , hence f ra c tio n a l 
re a b so rp tio n  d im in ish es , w hile f rac tio n a l ex c re tio n  in creases . F rom  th is  i t  is 
conc luded  th a t  th e  r a te  o f  N a +- tra n s p o r t  is au g m en ted  b y  increased  lo a d  o f  
N a +, b u t  its  e ffic ien cy  is lim ited  b y  a c ritica l d ifference in  c o n cen tra tio n s  
(e lectrochem ical p o te n tia ls ) . This concep t has received  a s tro n g  su p p o rt fro m  
tu b u la r  perfusion  e x p e rim en ts .

I n  th e  p rox im al tu b u le  w a te r  is t ra n sp o r te d  passively  across th e  p e rm eab le  
tu b u la r  ep ith e liu m , since  th e  ac tiv e  tra n s p o r t  o f N a + g enera tes an  o sm o tic  
g ra d ie n t along w h ich  w a te r  is reab so rb ed .

T he th ick  seg m en t o f  th e  loop o f H en le  is in p e rm eab le  to  w ater, th e re fo re  
th e  m arked  ac tiv e  N a + t r a n s p o r t  occu rring  a t  th is  seg m en t renders th e  tu b u la r  
f lu id  hypo-osm otic , a n d  th e  in te rs ti t ia l  f lu id  h y p ero sm o tic . B y  m eans o f  th e  
c o u n te rc u rren t sy s tem s  o f th e  loop o f H en le  an d  th e  v a sa  rec ta  th e  N a  + 
a c tiv e ly  reab so rb ed  in  th e  th ic k  segm en t is d is tr ib u te d  in  a w ay t h a t  i ts  
co n cen tra tio n  in c reases  from  th e  co rtex -m ed u lla ry  b o rd e r  tow ards th e  re n a l 
p ap illa . This ensu res th a t ,  in  th e  presence o f A D H , w a te r  be reab so rb ed  a lo n g  
th e  d ista l tu b u le  a n d  th e  co llecting  d u c ts , as fa r  as th e  osm otic g ra d ie n t 
e x is tin g  betw een  th e  tu b u la r  f lu id  an d  th e  in te rs ti t iu m  is b ro u g h t in to  e q u i­
lib riu m . T hus, o sm o la lity  o f  th e  u rin e  is in c reased  to  re a c h  th e  h y p e ro sm o la lity  
o f  th e  renal m e d u lla ry  in te rs ti t iu m . In  th e  absence o f  A D H , how ever, th e  
d is ta l  tu b id a r e p ith e liu m  a n d  th e  co llecting  duc ts  a re  in p erm eab le  to  w a te r  
a n d  th e  hypo-o sm o tic  f lu id  e lab o ra ted  in  th e  th ic k  seg m en t is ex cre ted  in  th e  
u rin e .

T he tra n sp o r t  o f  N a +, th u s , n o t on ly  allow s th e  re a b so rp tio n  of e q u iv a le n t 
am o u n ts  of w a te r  b u t  ow ing to  th e  s tru c tu ra l ch a rac te ris tic s  of th e  k id n e y  i t  
secures th e  e la b o ra tio n  o f  c o n c e n tra ted  u rin e , i.e . th e  p re se rv a tio n  o f w a te r . 
T herefo re , th e  r a te  o f  w a te r  re a b so rp tio n  in  th e  ren a l tu b u le s  depends, ev en  
in  th e  presence o f  A D H , on th e  tr a n s p o r t  o f N a + .

T he tra n sp o r t  o f  N a +, on th e  o th e r  h a n d , is a p re req u is ite  also fo r  th e  
ex c re tio n  of K + a n d  H + ions, since th e  secre tion  o f K + a n d  H + in th e  k id n e y  
is effected  th ro u g h  th e  exchange processes N a +—K +, an d  N a +- H  + , r e ­
spec tiv e ly . T h u s, th e  m echan ism s govern ing  th e  t r a n s p o r t  ra te  of N a + e x e r t  
a con tro l also on th e  u r in a ry  ex c re tio n  o f  w a te r, an d  K + an d  H + ions.

A b e tte r  u n d e rs ta n d in g  o f  th e se  m echan ism s has becom e possible as th e  
d is tu rb an ces in  e le c tro ly te  an d  w a te r  househo ld  o bserved  a f te r  a d re n a le c to m y  
o r in  conditions a sso c ia ted  w ith  d e fic ien t a d ren o co rtica l fu n c tio n  w ere m ore  
th o ro u g h ly  s tu d ie d . T he m ost ac tiv e  co rtico id  ho rm one  in  th is  re sp ec t p ro v e d  
to  be aldosterone . T h is com p o u n d  enhances th e  t r a n s p o r t  of N a + n o t  o n ly  
in  th e  renal tu b u le s , b u t  also in  th e  ep ith e liu m  o f th e  b lad d e r, colon, a n d  th e
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to a d  sk in . M ost p ro b a b ly  i t  exerts its  a c tio n  b y  a ffec tin g  th e  ra te  o f p ro te in  
sy n th es is : th e  fo rm a tio n  of a h ith e r to  un k n o w n  en zy m e (carrier m olecule) 
is au g m en ted . I t  is also assum ed  th a t  in  th e  ren a l tu b u le s  a ldosterone  enhances 
th e  passive  phase  o f th e  m ovem ent o f  N a +, i.e. th e  d iffu sio n  from  th e  tu b u la r  
f lu id  in to  th e  ep ith e lia l cells (fac ilita ted  d iffusion), w hile  th e  ra te  of ac tiv e  
tra n s p o r t  is in creased  b y  th e  a u g m e n te d  N a +-load itse lf .

T he h o m eo sta tic  a d a p ta t io n  of th e  k id n e y  is c learly  d e m o n s tra te d  b y  th e  
fa c t th a t  th e  ex c re to ry  cap ac ity  is g re a te s t  for sev e ra l “ foreign”  su b stan ces  
n o t  p re se n t in  th e  o rg an ism  u n d er physio log ica l co n d itio n s . Some of th e se  
su b stan ces  h av e  b een  ex tensive ly  s tu d ie d , a classical ex am p le  o f th e m  is 
p a ra -a m in o h ip p u ra te  (P A H ). A t re la tiv e ly  low  p lasm a co n cen tra tio n s  o f P A H , 
th e  a m o u n t ex c re ted  in  th e  urine m ay  be  fo u r or fo u r a n d  a h a lf  tim es la rg e r  
th a n  th a t  o f  f ilte re d  P A H , hence u n d e r  a p p ro p ria te  co n d itio n s th e  tu b u le s  
m ay  secrete  p ra c tic a lly  a ll th e  P A H  t h a t  h av e  escaped  f i l t ra t io n . The tu b u la r  
secre tio n  o f  P A H  show s all th e  c h a ra c te ris tic s  of a c tiv e  tra n sp o rt. I t  is 
exceed ing ly  su scep tib le  to  dam aging  im p a c ts , th e re fo re  i t  co n stitu tes  th e  
m o st re liab le  an d  sen s itiv e  in d ica to r o f  th e  in te g rity  a n d  fu n c tio n a l c a p a c ity  
o f  th e  tu b id a r  ep ith e liu m . The secre tion  o f  P A H  can b e  s tu d ie d  also in  vitro, 
a n d  th e  re su lts  o b ta in e d  w ith  iso la ted  tu b u le s  or k id n e y  tissu e  slices can  be 
co m p ared  w ith  d a ta  o b ta in e d  in  vivo; a q u a n tita tiv e  check ing  of th e  v a lu es  
w ill allow  th e  in fo rm a tio n s  gained in  vitro  to  be e x tra p o la te d  for cond itions 
in  vivo. A lso, from  chan g es in  th e  se c re tio n  o f P A H  i t  is possible to  conclude 
to  in tra re n a l re d is tr ib u tio n  of blood i f  im p a irm e n t of th e  tra n s p o r t  m echan ism s 
in  th e  tu b u le s  can  be  excluded  w ith  su ffic ien t c e r ta in ty .

T R A N S P O R T  F U N C T IO N  O F  T H E  IN T E S T IN E

P .  K e r t a i

State In s titu te  o f H ygiene, Budapest

R esearch  on tra n s p o r t  from  th e  in te s t in e  has n o w ad ay s th re e  m ain  o b jec ­
tiv e s : 1. th e  syn th esis  o f  our know ledge on  th e  fine  s tru c tu re  and  fu n c tio n  
o f  th e  in te s tin a l e p ith e lia l cell; 2. in v e s tig a tio n s  in to  th e  m echan ism  o f t r a n s ­
p o r t  — carried  o u t m a in ly  b y  in  vitro  ex p e rim en ts ; 3. s tu d ie s  on n u tr i t io n a l, 
h o rm o n a l an d  c irc u la to ry  fac to rs in flu en c in g  th is  t ra n s p o r t  b y  in  vivo m eth o d s. 
T h e  above aspects  se rv e  as basic p ro b lem s to  be d e a lt  w ith  in  th e  p re se n t 
rev iew .

1. In  th e  in tro d u c tio n  th e  a u th o r a im s to  give a su rv ey  on th e  fine s tru c tu re  
o f  th e  in te s tin a l e p ith e lia l cell, d iscussing th e  m orpho logy  o f m icrovilli, o rg a n ­
e lla  an d  endocy tosis.

2. P rob lem s o f t r a n s p o r t  m echanism  a re  in tro d u c e d  b y  a critical rev iew  
o n  th e  m ethods a d o p te d  w hich is fo llow ed b y  a su rv ey  on  in te s tin a l t ra n s p o r t  
o f  ca rb o h y d ra tes . I t  seem s m ost p ro b a b le  th a t  th e  a b so rp tio n  of hexoses 
occurs in  tw o  steps. T he f i r s t  o f these  p h ases  is a fa c ilita te d  diffusion b y  w hich  
glucose en te rs  th e  cell, th e  second is a process o f g re a t en erg y  re q u irem en t 
in d u c in g  th e  in tra c e llu la r  tra n sp o r t  fro m  th e  lum en  to  th e  capillaries. S evera l 
h y po theses h av e  been  p u t  forw ard  to  f in d  an  ex p la n a tio n  fo r th e  m echan ism  
o f  tra n s p o r t  fu n c tio n  b u t  n e ith e r th e  in tra c e llu la r  m e tab o lism  o f the  tra n sp o rte d
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s u b s tra te  nor th e  p resence  o f p h o sp h o ry la tio n  process n o r  th e  m u ta ro ta se  
a c t iv i ty  of th e  b ru s h  b o rd e r could give a  sa tis fac to ry  e x p la n a tio n . The a u th o r  
a n d  his co llabo ra to rs in d ica ted  as e a r ly  as 1956 th a t  th e  A T P  co n ten t an d  th e  
A T P -ase  a c tiv ity  o f  th e  in te s tin a l m ucosa  h a v e  a role in  th e  tr a n s p o r t  m ech a­
n ism . R ecen tly  th e  general im p o rta n c e  o f  m em brane-A T P -ase  has b een  
recogn ized  and  w ith  i t  th e  p ro b lem  h as becom e consp icuous again . T he 
re la tio n sh ip  am o n g  so d ium  ions, m e m b ra n e  A TP-ase a n d  glucose tr a n s p o r t  
h a s  been  p roved  b e y o n d  d o u b t b u t  a m ore  e x a c t m echan ism  is s till unc la rified . 
T h e  abso rp tion  o f  am in o  acids has m a n y  ch arac teris tics  in  com m on w ith  th e  
a b so rp tio n  of c a rb o h y d ra te s . B o th  a fa c il i ta te d  diffusion a n d  a  g rea t en erg y  
re q u ir in g  in tra c e llu la r  tra n sp o r t  c an  b e  d iffe ren tia ted  d u r in g  th e  process, 
a lth o u g h  co m p e titiv e  in h ib ito ry  e x p e rim e n ts  have p ro v ed  t h a t  a t  le a s t tw o  
p a th w a y s  ex ist. T h e  f i r s t  is th a t  fo r m e th io n in e  an d  leu c in e , th e  o th e r fo r 
p ro lin e  and  g lycine . A n o th e r fe a tu re  o f  th e  com m on c h a ra c te ris tic s  is th e  
in d isp en sab le  p resen ce  o f N a + b o th  fo r am in o  acid and  fo r g lucose ab so rp tio n . 
L ip o id s  are t r a n s p o r te d  in  th e  fo rm  o f  free  f a t ty  acids, m ono-, di- an d  t r i ­
g lyceride, th e  l a t t e r  b y  endocytosis. T h e  ac tiv e  tra n sp o r t  m echan ism  o f f a t ty  
ac id s  and  m onoglycerides is n o t y e t  k n o w n . In v es tig a tio n s  o n  th e  tra n s p o r t  
o f  calcium , iro n  a n d  cyanocoba lam ine  h a v e  c o n tr ib u te d  fu r th e r  know ledge 
o n  th e  m echanism  o f  ab so rp tio n . A d e ta ile d  su rv ey  of th e  re su lts  is, how ever, 
b e y o n d  th e  scope o f  th is  review  a n d  o n ly  a general o u tlin e  can  be given.

3. A lthough  in  v itro  experim en ts a re  o f  g rea t im p o rta n c e  fo r research  on 
t r a n s p o r t  process, in  vivo  ex p e rim en ta l re su lts  are m ore su ita b le  to  rep ro d u ce  
re a l  physio logical co n d itio n s. B esides, in  vivo  m ethods can  b e  b es t a d o p te d  
to  clinical re sea rch  to o . A u th o r d iscusses th e  effects o f d iffe re n t d ie ts , th e  
ro le  o f insuline, th y ro x in e  and  th a t  o f  th e  hypophysis an d  in te s t in a l  c ircu la tio n  
in  th e  m echan ism  o f  abso rp tio n . T h e  a u th o r  concludes re p o rtin g  on th e  
ex p e rim en ta l an a ly s is  o f tw o p a th o lo g ica l conditions, i.e . in te s tin a l dam ages 
in d u c e d  b y  i r ra d ia t io n  and  b y  dosage o f  b ac te ria l to x in s .

M IC R O B A L  T R A N S P O R T  P R O C E SSE S 

Z . B ö s z ö r m é n y i

In s ti tu te  of P lantpbysiology, E ö tvös Loránd University, B udapest

B y “ m icrobal”  i t  is m ean t here  th o se  m icrobes an d  in fe rio r  p lan ts  w hich  
a re  n o t inc luded  in  th e  classical m icrob io log ica l d iscussions because of th e ir  
s izes. The classical p e rm eab ility  p ro b lem  (sum m arized  b y  C ollander, 1959) 
w ill n o t be d e a lt w ith  am ong th e  t r a n s p o r t  processes a lth o u g h  i t  has c o n tr i­
b u te d  to  a h igh e x te n t  to  th e  u n d e rs ta n d in g  o f th e  basic c h a ra c te rs  of b io logical 
m em branes a t  th e  tu r n  of th e  c e n tu ry . To su p p o rt som e conclusions o f  th is  
p re se n ta tio n , a few  experim en ts c a rr ie d  o u t on S trep to m y ces  au reofaciens, 
Saccharom yces carlsbergensis an d  S cenedesm us o b stusiu scu lus will be show n, 
m a d e  in  th e  P lan tp h y sio lo g ica l I n s t i tu te .

T he research  w o rk  on tra n s p o r t  p h en o m en a  of m icrobes s ta r te d  w ith  th e  
in v es tig a tio n  o f th e  exchange of in o rg an ic  ions and  of th e  o sm otic  c h a rac te ris ­
t ic s  of cells in  th e  e a r ly  fifties. A p p ly in g  th e  m ethods o f b iochem ical genetics, 
th e  in v estiga tions o f  M onod e t al. (1955 to  1960) have b ro u g h t a new tre n d
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in  th is  fie ld . T he iso la tio n  o f tr a n s p o r t  m u ta n ts  in h e r ite d  m o n ofac to ria lly  
an d  th e  in d u c tib ility  o f  som e tra n s p o r t  sy stem s allow ed fo r th e  reaso n ab le  
a ssu m p tio n  th a t  specific  p ro te in -like  ca rrie rs  (perm ease) m a y  p lay  a ro le in  
tra n s p o r t  processes. R e c e n tly  th e  re g u la tio n  o f  tra n s p o r t  processes has been  
d e m o n s tra te d  an d  a n u m b e r o f a t te m p ts  has been m ad e  to  iso la te  a n d  b io ­
chem ically  ch a rac te rize  th e  perm ease p ro te in s .

E sch e rich ia  coli is th e  b e s t know n m icrobe  b u t  th e  s tu d y  o f  a t  le a s t a  dozen 
o f o th e r  species is in  p rocess. N o th in g  is kn o w n  from  th is  p o in t o f  v iew  a b o u t 
ac tin o m y ces, a b o u t sev e ra l specialized  m icrobe  groups, a n d  a b o u t b lue  algae 
w h ich  a re  closely re la te d  to  th e  m icrobes.

T h e  in v e s tig a tio n  o f  tr a n s p o r t  p ro b lem s s ta r te d  w ith  y e a s t  in  th e  tw en ties  
w ith  P u lv e r’s an d  Y erz á r’s o b se rv a tio n s a n d  till now  h as p ro d u ced  a b o u t 
300 a rtic le s . In  m o st cases com m ercial c u ltu re d  y eas t (S accharom yces cere- 
v isiae  lines) w as u sed . A lth o u g h  th e  b io ch em is try  of S. cerev isiae  is a lm ost 
as k n o w n  as t h a t  o f E . coli, a serious d isa d v a n ta g e  of th e  fo rm e r is ou r ignorance  
a b o u t its  cy to g en e tic  a n d  genetic  a sp ec ts . This can e x p la in  th e  p re fe ren tia l 
use o f  N eu ro sp o ra  c rassa  in  tra n s p o r t  in v es tig a tio n s  in  th e  la te s t  y ea rs . I ts  
la rg e  cells re n d e r possib le  b ioelec trical m easu rem en ts , i t  is , how ever, a d raw ­
b a c k  th a t  th e  e x p e rim e n ta l su b stan ce  is n o t  hom ogen ow ing  to  th e  d iffe ren ­
tia t io n  in  th e  m ycelia . In  th e  case o f y e a s t  th e re  are a n u m b e r o f estab lished  
fac ts  a b o u t th e  t r a n s p o r t  o f  a lkali c a tio n s , p h o sp h a te  m o n osaccharid s an d  
d isacch arid s  an d  in  th e  case o f N eu ro sp o ra  th e  resu lts o f  th e  research  o f K  + 
an d  am ino  a c e ta te  t r a n s p o r t  deserve a t te n tio n . '

T h e  in v e s tig a tio n  o f  tr a n s p o r t  p rocesses in  algae s ta r te d  w ith  th e  analysis 
o f th e  com position  o f v acu o la  flu id  an d  w ith  b ioelectric  m easu rem en ts . F ro m  
th ese  in v es tig a tio n s  th e  ac tiv e  accu m u la tio n  o f a few  ions w as in fe rred . 
B ecause  o f  m arine  coenoc ita  algae w ere ava ilab le  o n ly  in  a few  resea rch  
s ta tio n s , th e  fre sh -w a te r (and  b ra c k -w a te r)  Chare algae w ere used  fo r th e  
in v es tig a tio n s .

T h e  second  group o f  s tu d ies  on algae tra n s p o r t  p h en o m en a  w as ca rried  
o u t on  th a llo id  m arin e  algae (green red , a n d  brow n algae) m o stly  perfo rm ed  
in  th e  fiftie s . T he ap p lic a tio n  o f re s p ira to ry  inh ib ito rs is especia lly  c h a ra c ­
te r is t ic  to  th is  re sea rch  w ork .

I t  is v e ry  su rp ris in g , h u t  th e  s tu d y  o f  tra n s p o r t  p rocesses o f th e  fre sh ­
w a te r  m onocellu lar g reen  algae (C hlorella , Scenedesm us) flo u rish ed  on ly  in  
th e  la te s t  y ears . E ssen tia lly  th e  sam e m eth o d s  w ere used h e re  as w ith  m icrobes 
an d  y e a s ts . T he t r a n s p o r t  o f c e rta in  o rg an ic  substances w as experienced  only  
in  th is  g roup  o f algae. E v e n  now  th e re  a re  a n u m b er o f a lgae stocks (E ugleno- 
p h y ta  f lag e lla ta , B ac illa riophycease , e tc .) w h ich  are u n k n o w n  reg ard in g  th e ir  
tra n s p o r t .

T he com parison  o f tr a n s p o r t  processes o f  d ifferen t o rgan ism s reveals th e  
g enera l occurence o f  b o th  th e  ac tive  a n d  ca rrie r m ed ia ted  tr a n s p o r t  ty p es . 
In  a d d itio n  to  th ese  passive  tra n s p o r t  p rocesses (“ p ro m o ted  d iffusion” ) can  
be also  d e m o n s tra te d  in  single cases. T h e  tw o  types d iffe r m on o fac to ria lly  
in  few  cases analyses. T ak in g  th is  as a s ta r t in g  p o in t, i t  c an  be  supposed  th a t  
m ore or less specific  p ro te in s  ta k e  p a r t  in  ce rta in  t r a n s p o r t  processes. T he 
fu n c tio n  o f  these  specific  p ro te in s  in  t r a n s p o r t  processes is n o t  know n. I t  is 
p ro b ab le  th a t  tr a n s p o r t  processes u tilize  th e  energy  of A T P , b u t  a t  th e  p re se n t 
we h a v e  no d a ta  w hich  w ould  in d ica te  th e  ro le  o f specific t r a n s p o r t  A T P -ase’s 
in  th e  m icrobal tr a n s p o r t  processes.
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T R A N S P O R T  O F  W A T E R

F. Vető

Biophysical In s titu te , U niversity Medical School, Pécs

P rob lem s: o sm o reg u la tio n  in  fresh  w a te r , w a te r  t r a n s p o r t  in  p lan ts , sec re tio n  
o f  sa liv a , origin o f  o ed em a, p ro d u c tio n  o f  u rin e , e tc . m ore  precisely : W h a t is 
th e  m echanism  o f th e  m o b iliza tio n  o f flu id s  u n d e r h y p o to n ic  conditions or 
a g a in s t p ressu re?  Som e a u th o rs  a t te m p t  to  u n ite  th e  d iffe ren t theories b y  
m ean s of th e rm o d y n a m ic s  o f  n o n eq u ilib riu m , irrev e rs ib le  processes e.g . 
K a tch a lsk y  and  C u rra n  1965. In  th is  th e o ry  th e  “ ac tiv e ”  o r “ ca rrie r” -m echa- 
n ism  caused chem ical reac tio n s  (e.g. G oldacre  1952, S cho lander 1960) can  
a lso  p la y  a role to g e th e r  w ith  “ p assiv e”  tra n s p o r t  p rocesses p roduced  b y  
p re ssu re , te m p e ra tu re , e lec trica l an d  chem ical p o te n tia l  differences. T h e  
p ro b le m  can be so lv ed  b y  therm oosm osis caused  b y  te m p e ra tu re  d ifference  
in  itse lf. As a p h y s ic a l p h en o m en o n  th is  w as p ro v ed  fre q u e n tly  in  m odel 
ex p e rim en ts  (e.g. E r n s t  1936, A lex an d er an d  W irtz  1950, H aase  and  S te in e r t  
1959). The b io logical im p o rta n c e  o f th is  e ffec t was d iscovered  ex p lic itly  b y  
E r n s t  in  1936. T he re su lts  o f  th is  k in d  o f  ex p erim en ts  are  as follows: 1. T e m ­
p e ra tu re  g rad ien ts o f  l ° C /m m  h av e  g iven  rise to  s ig n if ic a n t differences in  
th e  w a te r  co n ten t o f  d iffe re n t v eg e tab le  tissu es , so th a t ,  a f te r  20 hours, th e  
a m o u n t of w a te r c o n ta in e d  in  th e  cooler p a r t  o f th e  tissu es  w as ab o u t 5 p e r  c en t 
h ig h e r  th a n  th a t  in  th e  w arm er p o rtio n . A t th e  sam e tim e  hyp o to n ica l f lu id  
(1li  concen tra tion ) flo w ed  to g e th e r  w hich  am o u n ted  to  a few  m l. a t  th e  cooler 
s i te . 2. The c o n c e n tra tio n  o f  th e  b leed ing  sap  o f su n flo w er p lan ts  was fo u n d  
to  be  five tim es lo w er th a n  o f  th e  sap  o f  th e  ro o t cells. 3. A ccording to  th e  
l i te ra tu re  th e  osm otic  p ressu re  o f th e  y o lk  su rpasses th a t  o f  th e  w hite o f h e n ’s 
eg g  b y  2 a tm o sp h eres  fo r w eeks. T he te m p e ra tu re  o f  th e  yolk  was a b o u t 
0 .06° C degrees h ig h e r th a n  th a t  o f  th e  w h ite . Y olks h e a te d  se lec tive ly  b y  
d ia th e rm y  an d  k e p t  in  h y p o to n ica l R in g er so lu tion  sw elled s in g n ifican tly  
m ore  slowly th a n  th e  n o n -irra d ia te d  con tro ls . 4. E ry th ro c y te s  illu m in a te d  
w ith  in tensive  l ig h t p ro b a b ly  becom e w arm  se lec tive ly . This can cause  a 
decrease of vo lum e d u e  to  w a te r  loss. T he v a lu e  o f  h a e m a to c rite  decreased  
b y  6 per cen t s ig n if ican tly  a fte r  an  illu m in a tio n  fo r h a lf  an  hour co m p ared  
w ith  th e  values o f  th e  con tro ls k e p t in  th e  d a rk . A haem olysis occurred  in 
a sm all m easure, b u t  th e re  w as no co rre la tio n  betw een  th e  degree of haem olysis 
a n d  th e  m easure o f  vo lu m e decrease. T he d iam e te r o f e ry th ro c y te s  illu m in a te d  
fo r 4 m inutes in  a m icroscope decreased  b y  4 p e r cen t s ig n ifican tly  accord ing  
to  600 m easu rem en ts. T h e  consequence m ay  be d raw n  on th e  basis  o f 
m easurem ents a n d  th e o re tic a l con sid era tio n s, th a t  a te m p e ra tu re  d ifference 
o f  0.01° C is able to  p ro d u ce  v a p o u r p ressu re  difference e q u a l to  ab o u t 1 a tm  
osm otica l p ressu re  in  a d e q u a te  s tru c tu re .
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E L E C T R O P H Y S IO L O G IC A L  A N A L Y S IS  O F  T H E  D E P O L A R IZ IN G  
E F F E C T  O F  Y E R A T R IN E

E. Va kga , L. K ovács a n d  I. Ges z t e l y i

D epartm ent o f Physiology, U niversity  M edical School, Debrecen

T he m echan ism  o f th e  d epo lariz ing  e ffec t o f  v e ra tr in e  h as  ch ie fly  been 
s tu d ie d  on n e u ra l s tru c tu re s . In  o rd e r to  u n d e rs ta n d  th e  v e ra tr in e  effect 
w hich  induces c o n trac tio n  o f th e  sk e le ta l m uscle , how ever, i t  was necessary  
to  gain  a know ledge of th e  d ep o la riza tio n  b ro u g h t ab o u t b y  i t  on th e  m uscle. 
T he ex p erim en ts  w ere ca rried  o u t on  sa r to r iu s  m uscle o f  frog  using  L ing 
G era rd  ty p e  e lec trodes an d  K e ith ley  e lec tro m e te r .

0.01 mM of v e ra tr in e  does n o t in d u ce  d ep o la riza tio n  th o u g h  i t  m a rk ed ly  
p o te n tia te s  К  c o n tra c tu re . T h e  cause o f  th is  p o te n tia tin g  effec t, th e re fo re , 
c a n n o t be a su m m atio n  o f  v e ra tr in e  a n d  K -d ep o la riza tio n . 0.02 mM  v e ra tr in e  
b rings ab o u t d ep o la riza tio n  w hich  reach es i ts  m ax im u m  re la tiv e ly  slow er 
th a n  in  th e  case o f  0.05 mM a n d  0.1 m M  v e ra tr in e  co n cen tra tio n s , resp ec tiv e ly . 
T h e  la t te r  an d  also 1 mM v e ra tr in e  in  a few  ex p erim en ts , likew ise depo larized  
th e  m uscle m em b ran e  to  35-40  mV.

S u b s titu tin g  choline for th e  to ta l  N a  c o n te n t o f th e  R in g e r so lu tio n , th e  
d ep o la riza tio n  fa iled  to  com e a b o u t. H en ce , th e  presence o f  sod ium  ions or 
th e  N a-in flu x  is p resu m ab ly  n ecessary  to  e lic it d ep o la riza tio n . T h e  la t te r  is 
a consequence o f  th e  increase o f P Na in  a d d itio n  to  th e  kn o w n  io n g rad ien t. 
S u b s titu tin g  L i fo r N a th e  d ep o la riza tio n  reaches its  m ax im u m  in  a p p ro x i­
m a te ly  double th e  tim e , in  close ag reem en t w ith  th e  o b se rv a tio n s  o f  K eynes 
accord ing  to  w hich  th e  L i-in flu x  is a b o u t a h a lf  o f th a t  o f  N a.

F in a lly , i f  th e  a lread y  depo larized  m uscle  is w ashed w ith  cho line-R inger, 
th e  m uscle repo larizes desp ite  th e  fu r th e r  p resence  of v e ra tr in e , p resu m ab ly  
because i t  e x tru d e s  th e  N a in  th e  ch o lin e-R in g er.

S T R U C T U R A L  C O R R E L A T E S  O F  SY N A PT IC  M E M B R A N E  
P E R M E A B IL IT Y

B. CsiLLIK
epartm en t of A natom y, U niversity  Medical School, and L aborato ry  for E lectron Microscopy, József A ttila  U niversity , Szeged

T hou g h  n o t a re a l synapse  in  th e  s t r ic te s t  sense o f th e  w ord , y e t, due  to  
its  s im p ly  b u ilt  a n d  re la tiv e ly  large  p ro p o rtio n s , th e  m y o n eu ra l ju n c tio n  
offers a useful m odel of neurochem ical im p u lse  tran sm issio n . E le c tro n  m icro ­
scopic loca liza tio n  o f  syn ap to lem m al e s te ro ly tic  enzym es h as  b een  s tu d ie d  in  
o rd e r to  ge t a m ore  de ta iled  in fo rm a tio n  on  th e  steps o f im p u lse  tran sm iss io n  
in  th e  m y o n eu ra l ju n c tio n .

A ccord ing  to  l ig h t m icroscopic h is to ch em ica l an d  b iochem ical d a ta , i t  is 
m a in ly  th e  p o s t-sy n ap tic  m em b ran e  o f  th e  m o to r end  p la te  th a t  ex e rts  a 
h ig h  ace ty lcho linesterase  (A C hE) a c tiv ity . E le c tro n  h is to ch em ica l s tud ies 
p erfo rm ed  in  th is  la b o ra to ry , how ever, p ro v e  t h a t  b o th  p re- an d  p o s t-sy n ap tic
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m em branes c o n ta in  e q u a l am o u n ts  p e r su rface  a rea  o f  A C h E . On th e  o th e r  
h a n d , th e  a c tiv ity  o f  non-specific  arylesterase is lo c a te d  w ith in  th e  sy n a p tic  
g ap  (in th e  “ m idd le  dense la y e r”  o f th e  sy n ap to lem m a) w hereas butyryl esterase 
is loca ted  m ain ly  w ith in  th e  p re -sy n a p tic  te rm in a l, in  betw een  th e  in te r-  
v esicu la r space o f  th e  m o to r ax o n . F in a lly , th e  enzym e h y d ro ly z in g  th io l acetic 
acid  (com prising v a rio u s  este rases as well as th e  p ro te o ly tic  enzym e C athepsine  
C) is bound  to  coarse  s t ru c tu ra l  u n its  a t ta c h e d  to  th e  in te rn a l su rfaces  of 
b o th  pre- an d  p o s t-sy n a p tic  m em b ran es.

B ased  upon  th e se  f in d in g s , th e  id ea  is p u t  fo rw ard  t h a t  i t  is n o t o n ly  a c e ty l­
choline, b u t  a t  le a s t  m ore th a n  one specific  or non -spec ific  m em b ran e-ac tiv e  
sub stan ces t h a t  ta k e  p a r t  in  th e  re g u la tio n  o f  sy n a p tic  m em brane  p e rm e ­
a b ility . I t  ap p ea rs  th a t ,  due  to  a  local lib e ra tio n  a n d  a local d e s tru c tio n , 
ace ty lcho line  is ab le  to  change p erm eab ilities  o f b o th  p re - an d  p o s t-sy n a p tic  
m em branes, p o ss ib ly  even  w ith o u t tra v e rs in g  th e  sy n a p tic  gap. S y n a p tic  
m em branes, re n d e re d  p e rm eab le  b y  ace ty lch o lin e , m a y  le t  th ro u g h  o th e r  
su b stan ces, to o , th e  h y d ro ly sis  o f th e m  b e in g  m a rk e d  b y  th e  a c tiv ity  o f  en ­
zym es sp littin g  in d o x y l a c e ta te  an d  b u ty ra te ,  re sp ec tiv e ly . A sh ift, o r re la y  
o f  th ese  su b stan ces  in  th e  successive lay e rs  o f  th e  sy n ap to lem m a  m a y  th u s  
re su lt in  those  io n ic  p rocesses t h a t  realize  sy n a p tic  tran sm issio n .

A n analogous e le c tro n  h is to ch em ica l s tru c tu re  (“ enzym e san d w ich ” ) can  
be  envisaged in  c e n tra l  (m uscarin ic) cholinerg ic  sy n ap ses , to o . Such an  a ssu m p ­
tio n  is in  h a rm o n y  w ith  re c e n t fin d in g s o f  n eu ro p h y sio lo g y  on th e  ineffec­
tiven ess  of ace ty lch o lin e  u p o n  cerebe llar neu ro n es. Also th e  s tran g e  fa c t  th a t  
b o th  e x c ita to ry  a n d  in h ib ito ry  synapses e x e r t  an  A C hE a c tiv ity  can  re a d ily  
be  in te rp re te d  o n  th e  basis o f  th is  w ork ing  h y p o th es is .

A L L O S T E R IC  C O N T R O L  O F  M U SCLE P H O S P H O R Y L A S E  A N D  IT S  
R O L E  IN  G L Y C O G EN  M E T A B O L ISM

K a t a l in  A n d r á ssy , I lo n a  P orcsalm y , E d it  K ovács a n d  G . В от

In s ti tu te  of M edical Chem istry, U niversity  M edical School, Debrecen

W e re p o rte d  a t  th e  m ee tin g  o f  th e  H u n g a ria n  P hysio log ica l S ocie ty  (1966) 
t h a t  G-P-6, g lucose a n d  o th e r  in te rm e d ia ry  p ro d u c ts  in flu en ce  th e  p h o sp h o ry - 
la se -a -a c tiv ity  in  th e  m uscle . In  our p re se n t ex p e rim en ts  th e  n a tu re  o f  th e  
in h ib itin g  e ffec t o f  G -6-P  a n d  glucose, an d  its  co n d itio n s w ere ex am in ed . W e 
h a v e  e stab lish ed  t h a t  th e  G -6-P  in h ib itio n  is c o m p e titiv e  ag a in st G - l-P , th e  
su b s tra te  o f p h o sp h o ry la se . In  ad d itio n , th e  in h ib itio n  b ro u g h t a b o u t b y  
G -6-P  can also be  su sp en d ed  b y  A M P, th e  a llo ste ric  a c tiv a to r  o f p h o sp h o ry ­
la se . This in d ic a te s  t h a t  G -6-P  d isp lays a n  a llo ste ric  e ffec t on p h o sp h o ry la se  
as w ell. T he in h ib itin g  e ffec t o f  glucose is s im ila r a n d  can  be su sp en d ed  b y
A M P.

A considerab le  d ifference was experienced  b e tw een  th e  effect o f  th e  tw o  
b lock in g  m a te ria ls  a n d  th e  p h o sp h o ry lase -a  w ith  ch an g in g  p H . A t a low  p H  
(6.0) th e  enzym e can  be  in h ib ite d  w ith  G -6-P  to  a h ig h  e x te n t, w ith  g lucose 
to  a lesser e x te n t , th a n  a t  a  p H  6.8. A t p H  7.6 th e  in h ib itin g  e ffec t o f  G -6-P  
decreases, an d  t h a t  o f  glucose increases. A ccord ing  to  th is  a m inor ch an g e  in
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th e  co n cen tra tio n  o f  G -6-P  an d  AM P as w ell as p H , ca n  increase  or decrease  
th e  glycogen m e tab o liz in g  effect o f phosp h o ry lase .

W e tr ie d  to  in flu en ce  th e  G -6-P se n s itiv ity  o f th e  c ry s ta lliz e d  phosphory lase-a  
w ith  h e a t t re a tm e n t a n d  using  oxygen  o r iod ine. H e a t  t r e a tm e n t decreased  
th e  G -6-P  se n s itiv ity  o f  th e  enzym e b u t  n o t  co n sis ten tly . Cysteine k e p t ev en  
in c re a se d  sen s itiv ity . C ysteine en h an ced  th e  re la tiv e  lo w  G -6-P  se n s itiv ity  
o f  som e ph o sp h o ry lase-a  p rep a ra tio n s  considerab ly .

T H E  E F F E C T  O F  D IF F E R E N T  P H O S P H O R U S  L E V E L S  IN  T H E  D IE T  
O N  T H E  N U C L E O T ID E  M E T A B O L ISM  O F E R Y T H R O C Y T E S

M a g d a  S .  A n t a l , E .  M o r a v a  and T. K e m é n y

In s titu te  of N u trition , Budapest

F o r th re e  weeks y o u n g  m ale ra ts  w ere k e p t on tw o d iffe re n t d iets, one w ith  
n o rm a l sa lt, h igh  Ca, n o rm a l P  levels, th e  o th e r r ich  in  Ca and  poor in  P . 
T h e  P  an d  Ca values in  th e  serum , as w ell as th e  ad en in e  nucleo tide  c o n ten ts  
in  th e  e ry th ro c y te s  o f  th e  an im als h a v e  been  in v e s tig a te d .

I t  has been e s tab lish ed  t h a t  th e  Ca r ic h  a n d  P  poor d ie t  d ecreased  excessively  
th e  P  v a lu e  in  th e  se ru m , b u t  w hen th e  Ca co n ten t o f  th e  d ie t was h igh  a n d  
th e  P  co n te n t n o rm a l th e  P  level in  th e  serum  was a lso  sig n ifican tly  lo w er 
th a n  in  th e  con tro ls. B e tw een  th e  se ru m  P  level an d  th e  adenine n u c leo tid e  
c o n te n t o f e ry th ro c y te s  a  co rre la tion  cou ld  he o b se rv ed . W ith  d iets w ith  
h ig h  Ca an d  n o rm al P  co n ten ts  th e  A T P  level of e ry th ro c y te s  has b een  
s ig n ifican tly  low er, th a n  in  th e  co n tro ls  an d  s ig n if ic a n tly  higher th a n  in  
an im als on Ca r ich  an d  P  poor d iets.

I n  an im als on Ca r ich  a n d  P  poor d ie ts  A D P  levels w ere  s ig n ifican tly  h ig h e r 
th a n  in  th e  con tro l an im als , show ing ev en  on a Ca r ic h  b u t  norm al P  d ie t an  
in creasin g  ten d en cy . In  th e  th ree  an im al g roups AM P lev e ls  show ed no m ark ed  
d ifferences.

I t  seem s th a t  b y  w ay  o f th e  P  level o f  th e  serum  d ie ta ry  Ca and  P  a ffec t 
th e  aden ine  n u c leo tide  c o n te n t o f e ry th ro c y te s .

C H A N G IN G  O F T H E  O R G A N IC  IO D IN E  B IN D IN G  A N D  M O B IL IZ A T IO N  
C O E F F IC IE N T  O F  T H E  T H Y R O ID  G LA N D  B Y  R H E O P Y R IN

T R E A T M E N T

K l á r a  G. B a r t h a

In s titu te  of Medical Physics, U niversity  Medical School, B udapest

In  o u r ex perim en ts we in v es tig a ted  th e  b y  effect o f  R heo p y rin  on th e  
o rgan ic  iodine b in d in g  coeffic ien t (a) a n d  th e  m o b iliza tio n  coefficient (a) o f  
th e  th y ro id  g land . T hese coefficients ca n  be ca lcu la ted  on  th e  basis o f  th e  
e q u a tio n  d T /d t =  a  S — a  T  using  th e  a c tiv itie s  (T) m e a su re d  in  the  th y ro id
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g la n d , oc is c a lc u la ted  fro m  th e  a sc e n d e n t p a r t  of th e  io d in e  u p ta k e  cu rv e , 
a  is ca lcu la ted  fro m  th e  m ob iliza tio n  p a r t  a f te r  24 h o u rs . T h e  dev ia tio n  o f  
th e  steepness o f th e se  tw o  p a r ts  from  th e  n o rm a l one is to  th e  e ffec t o f m edicine 
o n  th e  fu n c tion . T h e  doses u sed  in  th e  ex perim en ts w ere b e tw e e n  th e  th e r a ­
p e u tic  and  h a lf- to x ic  doses.

T h e  im pend ing  e ffec t o f a single R h e o p y rin  dose ad m in is te re d  s im u ltan eo u sly  
w ith  rad io ac tiv e  io d in e  on th e  v a lu e  o f  a  is very  p ro n o u n c e d  for 6 h o u rs . 
T h e  effect will g ra d u a lly  cease an  th e  iod ine  u p tak e  o f  th e  th y ro id  g lan d  
reach es th e  co n tro l lev e l in  48 hours g en era lly . B u t if  th e  R h e o p y rin  t r e a tm e n t 
is re p e a te d  ev e ry  24 h ours a fte r  a d m in is te r in g  iodine, a co n sid erab le  decrease  
c a n  be observed  in  th e  values o f  a  a n d  a.

I n  one group th e  an im als  h ad  been  g iven  a p re lim in ary  R h e o p y rin  t r e a tm e n t 
fo r  seven  days a n d  th e n  th e  iod ine u p ta k e  o f  th e  th y ro id  g la n d  was ex am in ed  
a f te r  24 hours fo llow ing  th e  la s t R h e o p y rin  dose. No s ig n if ic a n t change could  
be  d e tec ted  in  th e  v a lu e  o f  th e  coeffic ien ts .

T R A N S P O R T  O F  W A T E R  A N D  E L E C T R O L Y T E S  IN  M U SCLES O F
A N U R IC  A N IM A L S

J. Biró

D epartm en t of Urology, U niversity  Medicine School, B udapest

Changes in  th e  c o n te n t o f w a te r  a n d  electro ly tes w ere s tu d ie d  in  s t r ia te d  
m uscles o f ra ts  2—3 day s a fte r  n e p h re c to m y . A fter h av in g  th e  m uscles so ak ed  
in  cold R in g er’s so lu tio n  a sw elling o ccu rred  in  b o th  th e  “ r e d ”  M. soleus a n d  
“ w h ite ”  M. e x te n so r dig. 1., th e  e x te n t  o f  w hich was g re a te r  in  those  o f  th e  
u rem ic  anim als th a n  in  th o se  o f th e  co n tro l ones.

I n  th e  N a -u p ta k e  a n d  К -ou tflow  o f th e  soaked m uscles th e re  is a s im ila r  
d ifference b e tw een  ill an d  n o rm a l r a ts .  D uring  sw elling  ch loride ions a re  
accu m u la ted  b y  m uscles in  a sm alle r q u a n ti ty  th a n  so d iu m  ions. The r a t io  
C l-  u p ta k e  /N a +-u p ta k e  seem s to  be  c o n s ta n t (also a cco rd in g  to  ca lcu la tio n s 
b a sed  on o th e rs ’ d a ta ) /b o th  in  n o rm a l a n d  anuric an im a ls .

T h e  follow ing m a y  be a reaso n ab le  e x p lan a tio n  o f th e  above fa ts . W h en  
m uscles swell on  ac c o u n t o f  an  in h ib itio n  o f  m etabolism  in  vitro, p a r t  o f  th e  
so d iu m  gets in to  th e  cells to g e th e r  w ith  chloride and  th e re  ap p ears  an  u p ta k e  
o f  an  ad d itio n a l q u a n t i ty  o f N a in s te a d  o f  an  eq u iv a len t К -ou tflow . A h ig h e r  
sw elling  c a p a c ity  a n d  th e  exchange o f  e lectro ly tes o f u re m ic  m uscles in  th is  
sy s te m  is p ro b a b ly  th e  re su lt o f  a ch an g e  in  the  p e rm e a b ility  or “ b in d in g ”  
o f  ions r a th e r  th a n  o f  a sim ple d iso rd e r in  m etabo lism .
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T H E  U L T R A S T R U C T U R E  O F T H E  E M R R Y O N IC  R A T  A D R E N A L  
C O R T E X  T R A N S P L A N T E D  IN  T H E  A N T E R IO R  E Y E  C H A M R E R

B. B u k u ly a , I. Ök r ö s  a n d  D . Szabó

Institu te  of E xperim en tal Medicine, H un g arian  Academ y of Sciences, B udapest

A n answ er was so u g h t to  th e  q u es tio n  w h e th e r th e  u l tra s t ru c tu re  o f  th e  
cells o f th e  r a t  ad renal co rtex , p r in c ip a lly  o f  th e  c r is ta te  m ito ch o n d ria  an d  
th e  g ran u la r-su rfaced  endop lasm ic  re tic u lu m , as i t  ap p ea rs  on th e  f if te e n th  
d ay  o f em b ry o n ic  life is d e fin itiv e ly  d e te rm in e d , re sp ec tiv e ly  w h e th e r th e  
s tru c tu re  ch a rac te riz in g  th e  a d u lt cells is qu icker to  develop  w hen c u ltu re d  
in  vivo  th a n  in  s itu . To th is  end, 1 5 -d ay -o ld  em bryon ic  r a t  ad rena ls  w ere 
tr a n s p la n te d  in  th e  a n te r io r  eye c h a m b e r  o f in ta c t a n d  ad rena lec tom ized  
a d u lt ra ts  o f e ith e r  sex.

As e a rly  as 24 hours a f te r  tra n s p la n ta t io n , even in  th e  in ta c t  an im al, th e  
n u m b e r o f  m ito ch o n d ria  a n d  th e  en d o p lasm ic  re ticu lu m  w ere found  to  h av e  
in creased , p a rtic u la r ly  th e  la t te r .  M ost m ito ch o n d ria  tu rn e d  v esicu la r an d  
tu b u lo v esicu la r. C rista te  m ito ch o n d ria  o r  a few  cristae in  th e  afo re-m en tioned  
ty p es  w ere ra re . The endop lasm ic  re tic u lu m  becam e sm o o th -su rfaced  an d  
vesicu lar.

T hese a lte ra tio n s  w ere m ore  p ro n o u n ced  in  th e  4-and  6 -day -o ld  tra n sp la n ts , 
especially  in  tho se  d e riv ed  from  ad ren a lec to m ized  hosts.

R O L E  O F  A D R E N A L  C O R TIC A L H O R M O N E  IN  C O N T R O L L IN G  T H E  
L E V E L  O F  H IS T A M IN E  A N D  5 -H Y D R O X Y T R Y P T A M IN  (5-H T) O F  RAT

T IS S U E

B. Csa ba , L . K a ssa y  a n d  L. Muszbek

Institu te  o f Pathophysiology, U n ivers ity  M edical School, D ebrecen

A ccord ing  to  our in v es tig a tio n s  th e  dose  o f  cortison g iven  once (20 m g /body  
kg i.m .), o r p ro longed co rtiso n  tr e a tm e n ts  (7 tim es 10 m g /b o d y  w eigh t kg , 
tw ice da ily , i.m .) s ig n ifican tly  decreased  th e  h istam ine  c o n te n t o f th e  s to m ach  
an d  th e  sk in  in  ra ts , m o d e ra te ly  in c rea sed  th e  h is tam in e  leve l of th e  b lood , 
an d  d id  n o t b rin g  ab o u t considerab le  c h a n g e  in  th e  h is ta m in e  co n te n t o f  th e  
liv e r an d  th e  lungs. T he sam e t r e a tm e n t  caused  a considerab le  decrease in  
th e  5 -H T  leve l of th e  b lo o d , th e  liver, th e  lu n g  and  th e  sk in , b u t  th e  5-H T  
level o f th e  s to m ach  d id  n o t  change co n sid e rab ly .

4 a n d  14 days a fte r ad ren a lec to m y  o f b o th  sides th e  h is ta m in e  level o f  th e  
b lood , th e  liv e r, an d  th e  lungs g rea tly  in c re a se d , while th e  h is tam in e  c o n te n t 
o f th e  s to m ach  an d  th e  sk in  s ig n ifican tly  decreased . A fte r  ad ren a lec to m y  th e  
5 -H T  c o n te n t o f th e  b lood , th e  lungs a n d  s tom ach  s ig n ifican tly  increased , 
a t  th e  sam e tim e  th e  5 -H T  co n te n t o f th e  sk in  decreased w hile th e  5 -H T  level 
o f th e  liv e r becam e n o rm al a fte r  an  in i t ia l  decrease, d u rin g  th e  14 days o f  th e  
ex p erim en t.

E x p e rim e n ts  are  in p rogress to  ex p la in  th e  m echanism  o f ac tio n  in flu en c in g  
these  am ine  levels of th e  ad ren a l c o rtic a l horm one b y  th e  a c tiv ity  changes 
o f h is ta m in a se , h is tid in  decarboxy lase  a n d  m onoam inooxydase .
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D A T A  ON T H E  M E C H A N IS M  O F  G R A N U L E -F O R M A T IO N  IN  M AST
C ELLS

G. C s a b a , I. O l á h  and J. Kiss
D epartm en t of H istology and Em bryology, U niversity  Medical School, B udapest

G ranu le  fo rm a tio n  o f  m a s t cells was in v e s tig a te d  in  m odel ex p e rim en ts . 
T h y m u s  tissue c u ltu re s  o b ta in e d  from  n o rm a l an d  co rtiso n e -p re trea te d  r a ts  
w ere  observed  p a ra lle l b y  b o th  h istochem ica l an d  e lec tro n  m icroscopic m e th o d s  
a f te r  th e  ad d itio n  o f  som e com ponen ts o f  th e  m ast cell g ranules, n a m e ly , 
h e p a r in , h is tam in e , a n d  se ro to n in . I t  w as estab lish ed , t h a t  h ep a rin  i ts e lf  w as 
u n a b le  to  form  m a s t cell g ranu les alone — b u t  se ro to n in  b y  b in d ing  h e p a r in  
o f  th e  cu ltu re  m ed ia  cou ld  do so. H is tam in e  beh av es in  th e  sam e w ay  — i t  
b in d s  heparin  a n d  p ro d u ces  granu les — b u t  i t  can  b in d  th e  excess h e p a r in  
o n ly  in  the  p resence  o f  g lucocortico ids. T he g lucocortico ids do n o t a lte r  th e  
s t ru c tu re  of th e  g ra n u le , a lth o u g h  th e  a u th o rs  p o in ted  o u t its  p resence  in  
th e  m a s t cell g ran u les  o f  m ice b y  e lec tro n  m icroscopic  a u to ra d io g ra p h y . 
A u th o rs  discuss th e  possib le  m echan ism  o f g ran u le -fo rm atio n  and  a t te m p t  
to  solve th e  co n tra d ic tio n s  b e tw een  th e  chem ical an d  bio logical d a ta .

D A T A  ON T H E  P R O P E R T IE S  O F  T H E  SA R C O PLA SM IC  R E T IC U L A R  
F R A C T IO N  O F F R O G  M USCLE

A. C s a b a i , M. S z a b o l c s , I. E r d e i  and A. K ö v é r

D epartm ent of Physiology and Central Research L abora to ry , U niversity  M edical School, Debrecen

T h e sarcoplasm ic re tic u la r  frac tio n  (S R F ) o f m uscles fro m  frog h in d  lim b s 
w as p repared  as p re v io u s ly  described  (A cta  R iochim . B io phys. H ung. 1. 233. 
1966). I t  was fo u n d  t h a t  th e  degree o f C a-u p tak e  is 0 .7 -1 .3  /im  Ca/mg p ro te in  
in  th e  presence o f  5 m M  o x a la te  an d  0 .04-0 .09  /iM C a/m g p ro te in  in  i ts  
absence . The S R F  A T P ase  can  be a c tiv a te d  b y  Ca in  m ed ia  b o th  w ith  a n d  
w ith o u t oxala te . T h e  in flu en ce  o f Ca, Mg a n d  A T P ap p lied  in  d ifferen t c o n ­
c e n tra tio n s  on th e  C a -u p tak e  an d  A T Pase a c tiv ity  o f S R F , re spec tive ly , w as 
also  s tud ied . D u rin g  s to ra g e  of th e  p re p a ra tio n s , i.e . so-called  “ ageing” , th e  
deg ree  of C a-u p tak e  in  a m ed ia  b o th  w ith  an d  w ith o u t oxala te  decreases 
w hile  a t  th e  sam e tim e  A T P ase a c tiv ity  m ark ed ly  increases. Cease o f  Ca- 
u p ta k e  coincided w ith  th e  ap p earan ce  o f th e  in h ib itin g  effect of Ca u p o n  
S R F  A TPase.

S tu d y in g  th e  e ffec t o f t r y p t ic  d igestion  on S R F  i t  w as found  th a t  A T P ase  
a c tiv i ty  is in c rea sed  as d igestion  proceeds b u t  th e  Ca a c tiv a tio n  o f A T P ase  
as well as the  C a -u p ta k e  o f  S R F  is decreased .
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T H E  A N T IS E R O T O N IN  E F F E C T  O F  B E N Z C Y L A N  (H A L ID O R )

G. D á v i d  and I. K e n e d i

H ungarian Army Medical Corps, Budapest

A u th o rs  ex am in ed  th e  effect o f se ro to n in  on th e  sy s te m ic  blood p ressu re  
b y  d ire c t m easu rem en t in  th e  ca ro tid  a r te ry  in  135 m a le  ra ts  (180-200 g 
b o d y  w eight) in  u re th a n  i.p . anaesth esy . W ith  p re tre a tm e n t  of 60 m g /k g  
h ex am é th o n iu m  i.p . th e  b lood  pressure cu rve  show ed a lw ays a positive re a c tio n .

In je c tin g  sev era l a n tise ro to n in  com pounds in to  th e  fem o ra l veins, a u th o rs  
s ta te d , th a t  th e  b lood  p ressu re  ra ising  e ffec t o f 30 ^ug/kg sero ton in  w ill be 
ex tin g u ish ed  b y  75 -100  ц g/kg o f D elyside, 50 /ig/kg o f  B O L , 1-2 [ig/kg o f 
D esery le , or 500 fig/kg o f  H alido r.

T he rise  o f b lood  p re ssu re  caused b y  B aC l2, based  o n  p e rip h era l v a so co n ­
s tr ic tio n  is e lim in a ted  n e ith e r  b y  th e  a n tise ro to n in  a g e n ts  m en tioned  ab o v e , 
n o r b y  th e  g iven  a m o u n t o f  H alidor. T h e  w hole a n tise ro to n in  effect o f  th e  
H a lid o r la s ts  fo r 30-40  m in u tes .

T h o u g h  th e  a n tise ro to n in  effect o f H a lid o r in  co m p ariso n  w ith  th e  o th e r  
d rugs can  be ach ieved  o n ly  b y  re la tiv e ly  h ig h  doses, th is  effect of th e  co m ­
p ounds is v a lu ab le , because  its  to x ic ity  a n d  by-effects a re  negligible.

. W

A ST U D Y  O F  S P A T IA L  O R G A N IZ A T IO N  OF T H E  V IS U A L  IN F O R ­
M A TIO N S IN  T H E  CAT’S V ISU A L  C O R T E X  B Y  V IR T U E  O F T H E  
A N A L Y SIS  O F R E C E P T IV E  F IE L D  C H A R A C T E R IS T IC S  AND T H A T  

O F  L A T E N C IE S  O F  E L E C T R IC A L L Y  E V O K E D  N E U R O N A L
R E S P O N S E S

D. D e n n e y , Cs. A d o r j á n i  and G. B a u m g a r t n e r

In s titu te  for Clinical Neurophysiology of U niversity Freiburg/B r. 
and  In s titu te  for Psychology of the H ungarian A cadem y of Sciences, B udapest

In  locally  a n a e s th e tiz ed  an d  im m obilized  cats th e  e lec trica l s tim u la tio n  
o f  o p tic  ra d ia tio n  a n d  L G B , resp ec tiv e ly , p roduced  a n u m b e r o f response  
p a tte rn s  w ith  d iffe ren tly  d is tr ib u te d  la ten c ies  in  single n eu ro n es  o f area B r. 17. 
T h e  affe ren t fib res  h a v in g  concentric  fie ld  o rgan iza tions show ed a la te n c y  
ran g e  from  0.49 to  2.22 m sec. U nits w ith  sim ple re c e p tiv e  fields re sp o n d ed  
w ith  one or ra re ly  m ore  d ischarges a t  la ten c ie s  ra n g in g  from  1.31 to  5.94 
m sec. T he d ifference in  la te n c y  o f responses o f  sim ple f ie ld  neurones a n d  
co n cen tric  fie ld  axones (0.90 msec) was h ig h ly  sig n ifican t. Sm aller p ro p o rtio n  
o f  n eu rones show ing com plex  recep tive  f ie ld  o rgan iza tio n s fired  w ith  1 o r 2 
d ischarges a t  la ten c ies  o v e r 4 m sec. M ost o f  these  n eu ro n e s  d id  n o t g ive 
sh o rt la te n c y  response  a t  a ll, h u t  d e m o n s tra te d  periods o f  d im in ished  or a b se n t 
sp o n tan eo u s  a c tiv ity  fo r  u p  to  425 m sec.

A ccord ing  to  th e ir  la te  a c tiv a tio n  p a tte rn s , neu ronal resp o n ses  were g ro u p ed  
in to  f iv e  classes: a )  re lease , b) la te  a c tiv a tio n  w ith  s h o r t  la te n c y  d ischarge ,
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c )  la te  ac tiv a tio n  w ith o u t sh o rt la te n c y  discharge, d )  to ta l  in h ib itio n , an d  
e)  u n changed  sp o n tan eo u s  a c tiv ity . In te r re la tio n s  b e tw een  th e  recep tive  fie ld  
o rg an iza tio n  an d  th e  ty p e  o f in h ib ito ry  phenom ena fo llow ing  electrical s t im ­
u la tio n  were fo und .

T h e  ex p erim en ta l re su lts  are  c o n s is ten t w ith  th e  n o tio n  (H u b e i and  W iesel, 
1962) th a t  neu rones w ith  sim ple re c e p tiv e  fields have re la tiv e ly  d irec t in p u t  
f ro m  th e  la te ra l gen icu la te  and  c o n s titu te  th e  f irs t p h a se  in  th e  co rtica l 
p rocessing  o f v isu a l in p u t . V isual in fo rm a tio n  is p ro b ab ly  tra n sfe rre d  to  o th e r  
c o rtic a l neurones fro m  neurones w ith  sim p le  field  o rg an iza tio n . T hus u n its  
h a v in g  com plex re c e p tiv e  fields m a y  p a r tic ip a te  in  th e  m ore  co m plica ted  
c o rtic a l in te g ra tiv e  processes.

REFERENCE

H u b e l ,  D .  H .  a n d  T .  N .  W ie s e l  1962, J. Physiol. 1 6 0 , 106-154.

B IO C H E M IC A L  E X A M IN A T IO N  O F  P R O T E IN S  IN  T H E  P E R F U S A T E
O F  IS O L A T E D  K ID N E Y

G. D ó m j á n  a n d  Ö. T a k á c s

In s titu te  of Biochemistry, U niversity  Medical School, Szeged

R ecen tly  i t  has b een  show n th a t  th e  tra n sp la n te d  k id n e y  releases a s tro n g ly  
h is to co m p atib le  a n tig e n , w hich seem s in te re s tin g  b iochem ica lly  in  connex ion  
w ith  k idney  h o m o tra n sp la n ta tio n .

T he-above  m en tio n ed  an tig en  can  n o t  be found  im m u no log ica lly  or b io ­
chem ically  in  th e  p e rip h e ra l b lood. O n ly  recen tly  N a ja r ia n  e t  al. (1966) could  
d e m o n s tra te  i t  im m e d ia te ly  in  im m u n o lo g ica l ex p erim en t fro m  th e  e ff lu e n t 
b lo o d  o f the  tr a n s p la n te d  k idney .

I t  was supposed  t h a t  th e  iso la ted  p e rfu n d e d  k idney  in  an  acu te  e x p e rim en t 
w o u ld  excrete som e so r t  o f p ro te in  o r p ro te in s .

In d eed , in  ex p e rim en ts  perfo rm ed  on  ra b b its  th e  b io ch em ica l ex am in a tio n  
o f  th e  k idney  p e rfu sa te  show ed t h a t  th e  k id n ey  co n tin u a lly  was ex c re tin g  a 
su b s ta n c e  o f p ro te in  c h a ra c te r  in  sm all am o u n ts . A fter th is  su bstance  beeing  
co n c e n tra ted  w ith  S ep h ad ex  G 25 a fu r th e r  b iochem ical ex am in a tio n  has 
b ecom e possible.

O n sta rch - a n d  agarose gel th is  p ro te in  showed th e  sam e  ch a rac te ris tic  
e lec tro p h o re tic  m o b ility .

A fte r  try p tic  d igestio n  th e  th in - la y e r  fin g erp rin t o f th is  p ro te in  show ed 
a lm o s t th e  sam e p ic tu re  even th ro u g h  severa l hours.

T he uncoup ling  o f  th e  o x y d a tiv e  p h o sp h o rila tio n  w ith  D N P  or p o ta ss iu m  
iod ide  has n o t a lte re d  th e  f in g e rp rin t, th o u g h  the  a m o u n t o f  p ro te in  ex c re ted  
b y  th e  k id n ey  has decreased .
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F E E D B A C K  E F F E C T S  O F IN T E R M E D IA T E S  A N D  N U C L E O T ID E S  O N  
T H E  A C T IV A TIO N  A N D  IN A C T IV A T IO N  O F  M U SCLE 

P H O S P H O R Y L A S E

I. Dósa, E d it  K ovács, E d it  P ó l y ik  and G. Вот
In s titu te  of Medical Chem istry, U n ivers ity  Medical School, Debrecen

P rev io u sly  (B o t et al., 1966; A c ta  P h y s io l. H un g .: 30, 376) we o bserved  
t h a t  G -6-P in h ib its  th e  a c tiv ity  o f p h o sp h o ry la se  a and  co n seq u en tly  a change 
in  th e  c o n c e n tra tio n  o f  G-6-P has a re g u la to ry  effect on glycolysis. I n  th e  
p re se n t in v es tig a tio n s  we rep o rt t h a t  G -6-P  as an  in te rm e d ia te  o f glycogen 
m etab o lism  has a feedback  effect on th e  en zy m a tic  in a c tiv a tio n  of p h o sp h o ry ­
lase  a an d  on th e  a c tiv a tio n  o f p h o sp h o ry la se  b.

W e e s tim a te d  th e  in ac tiv a tio n  o f  p h o sp h o ry la se  a b y  in c u b a tio n  o f c ry sta llin e  
p h o sp h o ry lase  a w ith  p u rified  p h o sp h o ry la se  p h o sp h a tase . A M P in h ib its  th e  
e ffec t o f p h o sp h o ry lase  p h o sp h a tase  in  physio logical c o n c e n tra tio n , w hile  
G -6-P  an d  g lycogen  can  accelerate i t .  G -6-P  n o t only acce lera tes th e  e ffec t 
o f  p h o sp h a ta se , b u t  also abolishes th e  in h ib ito ry  effect o f  A M P. So p h o s ­
p h o ry la se  p h o sp h a ta se  a t  increasing  c o n cen tra tio n s  o f G -6-P  can  in a c tiv a te  
p h o sp h o ry la se  also in  th e  presence o f  A M P. Glycogen a n d  glucose c a n n o t 
ab o lish  th e  in h ib ito ry  effect of A M P on  p h o sp h a tase .

G -6-P  can  re g u la te  b o th  a c tiv a tio n  a n d  in a c tiv a tio n  o f  pho sp h o ry lase . 
A ccord ing  to  th e  a u th o rs ’ ex am in a tio n s  G -6-P  inh ib its  th e  p hosphory lase  b 
k in a se  in  low  co n cen tra tio n s and  th e re fo re  i t  can  abolish  th e  dev e lo p m en t o f 
a c tiv e  phosp h o ry lase . AM P abolishes th e  e ffec t o f G -6-P.

So b o th  Ä M P an d  G -6-P  have a c o n tra ry  effect on th e  fu n c tio n  of enzym es 
p la y in g  a ro le in  th e  ac tiv a tio n  an d  in a c tiv a tio n  of p h o sp h o ry lase  an d  th e y  
also  have  a feed b ack  effect on th e  re g u la tio n  o f glycogen m obiliza tion .

F L U O R O M E T R IC  D E T E R M IN A T IO N  O F  T H E  C O M PO N EN TS O F  
B 0-V IT A M IN  AS T H E IR  D A N S Y L -D E R IV A T IV E S

I r é n  D u rk ó* a n d  A. A. B oulton

B rain  Research Institu te , U niversity  M edical School, Szeged, H ungary  
and M edical Research Council U nit for Research on the Chem ical Pathology of Mental D isorders, The Medical School,

B irm ingham  15. U. K.

A  n u m b e r o f new  an a ly tica l p rocesses a re  know n for th e  d e te rm in a tio n  o f 
th e  com ponen ts o f  B 6 v itam in . In  sp ite  o f  th is  i t  seem ed fru itfu l to  a p p ly  
th e  “ D an sy l”  te c h n iq u e  to  m easure th e  co m p o n en ts  o f B 6 v ita m in . Follow ing  
th e  m e th o d  o f G ray  an d  H artley  an d  B o u lto n  and  B ush  D N S -p y rid o x am in e  
a n d  D N S p y rid o x a l com pounds h av e  b e e n  form ed b y  th e  re a c tio n  of 1-di- 
m e th y lam in o n ap h ta lin e -5  su lphoch lo ride . T h e  ob ta in ed  new  D an sy l d e riv a tiv es  
are  n o t lig h t-sen s itiv e , b u t  s tab le  co m p o u n d s hav ing  in ten s iv e  yellow  f lu o ­
re scen ce  (a c tiv a tio n  m ax im um : 365 m /j,, em m ission  m ax im u m : 540 m/j, in  
e th a n o l) .

* I am grateful to the Wellcome Foundation for the provision of a Research Travel Grant.
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D N S  pyrid o x am in e  a n d  DN S p y rid o x a l can  th e  m o st su ita b ly  be iso la ted  
in  a  system  o f l ig h t  p e tro leum  (100—120° C ))-to lueneacetic  ac id -w a te r  
(133 : 66 : 170 : 30) on  a W h atm an  №  4 p a p e r  in  ab o u t 14 hours. C h ro m a to ­
g ram s w ere e v a lu a te d  b y  a “ F luorescence C h ro m ato g rap h ic  S canner” . I n  a 
ra n g e  o f 0-5  m ic ro g ram s th e  ca lib ra tio n  cu rv e  is lin ear. W e can  even m easu re  
su b -m ic ro  am o u n ts , w h en  th e  p a p e r c h ro m a to g ram  s tr ip s  are  h e a te d  to  
80—105° C before sc a n n in g . The d ifference  in  th e  fluo rescence  in te n s ity  o f  
co ld  an d  h o t s tr ip s  is m uch  m ore th a n  2 0 0 % . The m a rk e d  difference in  R f, 
th e  fluorescence in te n s i ty  o f th e  h e a te d  s tr ip s , th e  h igh  s ta b ili ty  of th e  co m ­
p o u n d s  m ake i t  p o ssib le  to  de te rm ine  th e  com ponen ts o f  B e v ita m in .

E X A M IN A T IO N  O F  T H E  A N T A G O N IST IC  B A R IU M -C A LC IU M  E F F E C T  
ON T H E  ISO L A T E D  H E A R T  O F M O LLU SCS

L. E r d é l y i

In s titu te  for G eneral Zoology and Biology, A ttila  József U niversity , Szeged

T h e au th o r has c a rr ie d  o u t e x am in a tio n s  on local te r re s tr ia l  m ollusc species, 
as w ell as on th o se  fro m  th e  M ed ite rran ean  and  R ed  Sea. A fter ex am in in g  
th e  effect o f b a riu m  ion s on the  fu n c tio n in g  o f th e  h e a r t ,  he an tagon ized  th e  
dev e lo p ed  change o f  e ffec t w ith  ca lc iu m  ions.

T h e  perform ed e x a m in a tio n s  have  d e m o n s tra te d  t h a t  in  th e  case o f  la n d  
sn a il species (H elix  p o m a tia  L.) th e  increase  o f to n u s  an d  decrease o f  
a m p litu d e , caused b y  b a riu m  ions (1 m g /m l), are p e rfe c tly  an tag o n ized  b y  
C aC l2. The increase o f  to n u s , p roduced  b y  B aC l2, can  be  com pensa ted  o n ly  b y  
s e t t in g  a s tr ic tly  d e f in ite  calcium  io n  co n cen tra tio n  (2 m g/m l an d  above), 
on  th e  o ther h a n d , a  change of a m p litu d e  an d  freq u en cy  can  be eq u a lized  
e v e n  w ith  a dose sm a lle r  th a n  th a t .  I n  a d d itio n , th e  effic iency  o f CaCl2 is 
in flu en ced  b y  seaso n a l fac to rs, as well. T h a t  is in te llig ib le  as th e  C a-level in  
th e  haem olym ph  o f  th e  an im al changes ev en  u n d er n a tu ra l  physiologic co n ­
d itio n s . (In  w in te r , in  th e  period o f re s t ,  i t  increases.)

In  th e  case o f  sea m olluscs, a h e a r t  s to p p e d  w ith  CaCl2 again  begins fu n c ­
tio n in g  under th e  in flu e n c e  of bariu m  ions. An increase o f  to n u s caused  w ith  
B a C l2 can, how ever, be  com pensated  w ith  calcium  ions b u t  to  a v e ry  low  
d eg ree . I t  is d e m o n s tra te d  by  all th e se  t h a t  th e  effic iency  o f th e  ca lc ium  
ions in  question  can  con sid erab ly  he m o d ified  b y  th e  iso to n ic  ion  co n cen tra tio n  
t h a t  is d ifferen t in  sev era l o rgan ism s. T h e  resu lts  o b ta in e d  are c o n firm ed  
also  in  the  case o f ed ib le  snails by  th e  changes observed  in  th e  R inger so lu tio n  
w h ich  is free from  K + and  Ca + + .
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T H E  C H A N G E IN  C O N FO R M A T IO N  A C C O M PA N Y IN G  T H E  FU N C T IO N  
O F  A L L O S T E R IC  A C E T Y L G L U T A M A T E -P H O S P H O T R A N S F E R A S E

An n a  F aragó  a n d  G. D é n e s

In s titu te  of Medical Chem istry, U niversity  M edical School, Budapest

W e h av e  found  p rev io u sly  th a t  in  C h lam ydom onas re in h a rd ti  th e  ca ta ly tic  
a c t iv i ty  o f th e  en zy m e ace ty lg lu ta m a te -p h o sp h o tra n sfe ra se , th e  f irs t  enzym e 
in  th e  arg in ine p a th w a y , m ay  be in h ib ite d  b y  a rg in in e . T he in h ib itio n  a g a in s t 
th e  su b s tra te  a c e ty lg lu ta m a te  seem s to  he a  co m p e titiv e  one. Since th e  
in h ib ito ry  effect o f  a rg in in e  m ay  be re v e rs ib ly  sup p ressed  b y  u rea  w ith o u t 
a n y  e ffec t on th e  c a ta ly tic  a c tiv ity  o f  th e  enzym e, i t  has been  p ro v ed  th a t  
th e  su b s tra te -b in d in g  s ite  an d  th e  in h ib ito r-b in d in g  site(s) o f th e  enzym e are  
d iffe ren t.

H ow ever, i t  has re m a in e d  a q u estio n , w h a t k in d  o f  change in  th e  confor­
m a tio n  o f  th e  en zy m e accom panies th e  b in d in g  o f th e  in h ib ito r , m ak ing  th e  
b in d in g  o f  th e  s u b s tra te  m ore d ifficu lt o r im possib le . I t  has b een  found  th a t  
th e  in h ib ito r  decreases th e  v e lo c ity  o f  in a c tiv a tio n  caused  b y  d iffe ren t 
d e n a tu ra tin g  ag en ts , especia lly  n o n -p o la r so lv en ts  (for ex am p le  d ioxane). 
O n th e  co n tra ry , in  m o st cases th e  enzym e c a n n o t be p ro te c te d  ag a in s t 
in a c tiv a tio n  b y  th e  s u b s tra te . I t  seem s p ro b a b le  t h a t  th e  enzym e, b in d in g  
th e  in h ib ito r , has a m ore com pact s tru c tu re  th a n  th e  free or ca ta ly tic a lly  
ac tiv e  enzym e, a n d  u n d e r  these  co n d itions th e  c a ta ly tic  cen tre  becom es 
inaccessib le  to  th e  s u b s tra te .

DATA ON T H E  L O C A L IZ A T IO N  O F  T H E  IN H IB IT O R Y  SYSTEM  IN
T H E  C E R E B R A L  C O R T E X

0 .  F e h é r  a n d  I. T örök

D ep artm en t of Physiology, U niversity  Medical School, Debrecen

As i t  was ea rlie r d e m o n s tra te d , g am m a-am in o -b u ty ric  acid  (GABA) in ­
a c tiv a te s  th e  u p p e r lay e rs  o f th e  c a t’s ce reb ra l co rtex  an d  enhances th e  
a m p litu d e  of th e  aco u stica lly  evoked p o te n tia ls  in  b o th  su rface an d  deep leads. 
T he c ircu la r iso la tio n  o f  th e  gyrus ec to sy lv iu s  a n te r io r  or th e  h o rizo n ta l 
iso la tio n  o f  th e  u p p e r  th re e  co rtica l lay e rs  fro m  th e  re s t  o f th e  co rtex  a t  a 
d e p th  o f  600 — 800 ц  en h an ces th e  a m p litu d e  o f  th e  evoked  p o ten tia ls  especially  
a t  h ig h e r stim u lus frequenc ies . C ortical evoked  responses p ro d u ced  b y  th e  
s tim u la tio n  of th e  m ed ia l gen icu la te  b o d y  are  au g m en ted  b y  GABA as well. 
On th e  basis of th e se  fa c ts  th e  au th o rs  assum e t h a t  th e re  ex ists  in  th e  cerebral 
c o rtex  an  in h ib ito ry  sy s te m , w hich is localized  in  th e  u p p e r th ree  layers o f 
th e  co rtex . This sy s te m  becom es a c tiv a te d  b y  th e  a ffe ren t im pulses sy n ­
ch ronously  w ith  th e  n e rv o u s elem ents p ro d u c in g  evoked  co rtica l responses. 
This a c tiv a tio n  o f in h ib itio n  can be d e m o n s tra te d  also b y  th e  record ing  o f 
u n it  cell d ischarges in  th e  a u d ito ry  co rtex .
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A L T E R A T IO N  O F  P O T A SSIU M  D IS T R IB U T IO N  IN  T H E  ST A T E  O F
P O T A SSIU M  D E F IC IE N C Y

Gy . F ó r ik a , M a rg it  M. F ó r ik a  an d  A. M o ln ár

Medical and Pharm acological In s titu te , D ep artm en t of Pharm acology, Tirgu- M ures, Rum ania

I t  c an  be supposed  th a t  th e  reaso n s causing  p o tassium  deficiency , acco rd ing  
to  th e i r  p a r tic u la r  e ffec t m ay  decrease th e  p o tassiu m  (K ) c o n te n t o f d iffe ren t 
o rg an s  an d  tissues in  d iffe ren t m easu res  an d  tim e . To solve th is  p ro b lem  it  
w as in v e s tig a te d  how  th e  К -in su ffic ien t food or th e  DOCA cau sed  K -in- 
su ffic ien cy  in fluence  th e  К  c o n te n t o f  th e  red  b lood  cells an d  th e  m uscle 
tissu e  o f ra ts .

T h e  К  co n ten t o f  th e  m uscle s ig n if ic a n tly  decreases (P  <  0.01) a f te r  7 days 
a n d  rem ains n e a r ly  on  th e  sam e lev e l to  th e  end  o f e x p e rim en t (21 days) 
o w ing  to  th e  effect o f  b o th  th e  К -in su ffic ien t food an d  th e  DOCA dosage. 
I n  c o n tra s t  w ith  th is  th e  N a c o n te n t increases (P  <[ 0.01). T he К  c o n te n t of 
th e  b lood  p lasm a decreases p a ra lle l w ith  th e  К -co n ten t o f th e  m uscle  (P  <  
<  0 .01). The N a  c o n te n t does n o t  change in  an  eva luab le  w ay  in  th e  case 
o f  К -less food, b u t  s ig n ifican tly  in creases  to  DOCA tre a tm e n t (P  <  0.01). 
T h e  К -co n ten t o f th e  red  b lood  cells s lig h tly  decreases in  th e  case o f  K -in- 
su ffic ien cy  o f food (P  >  0.05) a n d  s ig n if ican tly  increases a f te r  D O CA  dose 
(P  <  0.01). T he N a  co n ten t o f th e  re d  b lood  cells does n o t a lte r  in  a c h a ra c ­
te r is t ic  w ay.

T h e  follow ing consequences m a y  b e  d raw n  from  th e  re su lts : 1. I n  K -in- 
su ffic ien cy  caused  b y  К -insu ffic ien t food  or DOCA dose th e  К -c o n te n t o f  th e  
p la sm a  ind ica tes  th e  К -insuffic iency  a n d  its  degree. 2. The K -d e te rm in a tio n  
o f  re d  blood cells is n o t su itab le  fo r th e  d em o n stra tio n  o f th e  insuffic iency . 
3. T h e  m easure o f  К -loss in  d iffe re n t o rgans is n o t equa l. 4. O w ing to  th e  
e ffe c t o f th e  fa c to r  causing  К -loss in  som e o rgans, th e  ex c rem en t o f  th e  
d e liv e red  К  is n o t com plete , som e o th e r  organs are  ta k in g  i t  u p , an d  th u s  
th e  s to re d  К  b rings ab o u t a new  s ta te  o f  K -d is tr ib u tio n .

E F F E C T  O F D IE T A R Y  IN D U C E D  H Y P E R L IP E M IA  ON T H E  P H A G O ­
CYTIC A C T IV IT Y  O F T H E  R E T IC U L O -E N D O T H E L IA L  SY STEM

A. F ö ld v á r i, Gy . S im on  and  J .  Sós

D ép artiren t of Pathophysiology, S ta te  In s titu te  of H ygiene, and D epartm ent of Pathophysiology, U niversity  Medical
School, Budapes

L ittle  is know n  on  th e  re g u la tio n  o f  serum  cholesterol level in  m an  an d  
o n ly  h y p o theses an d  s ta tis tic a l co rre la tio n s  m ay  in d ica te  th e  causes o f an  
e le v a te d  cholestero l level. E v en  th e  m echan ism  o f d ie ta ry  in d u ced  h y p e r­
cho lestero lem ia  in  an im als has n o t b een  qu ite  c larified  y e t. A n a t te m p t  was 
m ad e  to  in v es tig a te  th e  role o f  th e  R E S  as a possible fac to r.

T h e  effect o f  a th ro m b o g en ic  d ie t  in d u c in g  m ark ed  h y p erlip em ia  an d  th a t  
o f  th e  S 65 (Sós) ca rd io p a th o g en ic  d ie t enducing  only  a s ligh t e lev a tio n  in  
cho lestero l level w ere in v e s tig a te d  in  m ice and  ra ts , resp . R E S  fu n c tio n  was 
te s te d  b y  th e  m e th o d  of Cr51 lab e lled  ch icken  red  cell c learance an d  o f A u198 
collo id  clearance.
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T he p a rtic le  c learance  of th e  an im als  on b o th  of th e  d ie ta ry  reg im ens 
m a rk e d ly  decreased  as soon as a fte r  3 d ay s . No fu r th e r  changes could be 
o b served  d u rin g  th e  follow ing 3 w eeks.

L iv e r  colloid u p ta k e  o f th e  m ice fed  a  th ro m b o g en ic  d ie t d id  n o t follow  
th e  changes in  th e  p a rtic le  clearance v a lu e s . Such d iscrepancy , how ever, could  
n o t  be observed  in  th e  ra ts  fed on a S 65 d ie t.

P rev io u s  ex p e rim en ts  o f th e  a u th o rs  also  in d ica ted  th a t  changes in  th e  
R E S  fu n c tio n  cou ld  n o t  have an  im p o r ta n t  role in  th e  p a th o m ech an ism  o f 
d ie ta ry  h y p erlip em ia . T he p resen t e x p e rim e n ts  confirm ed  th is  fin d in g . F u r th e r  
ex p erim en ts  are  n eed ed  to  fin d  th e  co m m o n  fac to r in  th ro m b o g en ic  d ie t 
in d u c in g  m ark ed  h y p erlip em ia  an d  in  ca rd io p a th o g en  d ie t w ith o u t su ch  
e ffec t causing  an  im p a ire d  R E S  fu n c tio n .

C O R R E L A T IO N  B E T W E E N  T H E  A C T IV IT Y  O F T H E  SO D IU M  
C A R R IE R  SY STEM  A N D  T H E  R E S T IN G  P O T E N T IA L  IN  T H E  CAT

H E A R T

T. F ried m a n n  an d  Va l é r ia  K ec sk em éti

D epartm en t of Pharmacology, U niversity  Medical School, Budapest

I t  is genera lly  accep ted  th a t  th e  a c t iv i ty  o f th e  sod ium  ca rrie r  sy stem  o f 
th e  ex c itab le  cell m em b ran e  is a fu n c tio n  o f  th e  re s tin g  p o te n tia l, th e  m ax im al 
d ep o la riza tio n  ra te  o f  th e  ac tion  p o te n t ia l  be ing  considered  as th e  m o st 
re liab le  e lec trophysio log ica l in d ica to r  o f  th e  ca rrie r a c tiv ity . I n  a s tu d y  o f 
th e  tra n sm e m b ra n e  p o te n tia ls  of th e  c a t au ric le  we have show n th a t  increasing  
th e  ex tra c e llu la r  p o ta ss iu m  co n cen tra tio n  fro m  2.7 mM/1 to  6.7 mM/1 resu lts  
in  a  v e ry  considerab le  decrease of th e  m a x im a l d ep o la riza tio n  ra te  (from  90 
V/sec m ean  va lu e  o f th e  contro l to  36 V /sec), w hile th e  m ean  re s tin g  p o te n tia l 
undergoes only  a s lig h t change (from  66 m V  to  60 mV). I f  th e  cells o f b o th  
th e  co n tro l an d  h ig h  po tassiu m  series a re  g ro u p ed  accord ing  to  th e  value o f  
th e  re s tin g  p o te n tia l, i t  becom es e v id e n t t h a t  in  th e  p resence  of 6.7 mM/1 
e x te rn a l p o tassiu m  th e  ra te  of d e p o la riz a tio n  o f th e  cells is a t  an y  re s tin g  
p o te n tia l  level co n sid e rab ly  low er th a n  t h a t  o f th e  co rresp o n d in g  con tro ls .

W e suppose t h a t  th e  so called so d iu m  c a rrie r  sy stem  is n o t specific  fo r 
so d iu m , b u t  d ep en d in g  on th e  ex te rn a l p o ta ss iu m  co n cen tra tio n , i t  tra n sp o r ts  
also a ce rta in  a m o u n t o f po tassium  in to  th e  cell.

ON T H E  O R IG IN  A N D  R O L E  O F  O P T IC A L  IS O M E R Y  IN  L IF E

A. S. Ga r a y

Institu te  of P lan t B reeding , Fertőd

In  th e  ex p erim en ts  in  w hich organic m olecu les are p roduced  from  a s im u la ted  
red u c in g  a tm o sp h ere  b o th  L  and  D iso m ers  have  been  sy n th e tiz e d  an d  no  
fa c to r  has been fo u n d  w hich  favors a p a r t ic u la r  isom er, o r w hich  w ould m ake
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possib le  th e  se lec tio n  o f  one o f th em . T he discovery  o f th e  v io la tio n  o f p a r i ty  
p rin c ip le  suggests a p ossib ility . As i t  is w ell know n th e  electrons e m itte d  in  
/3 -decay  are p o la rized  an d  i t  seem s to  be w a rra n te d , t h a t  th is  fa c t is a sso c ia ted  
w ith  th e  occurrence o f  le f t h an d ed  isom ers in  liv ing  beings.

I n  order to  p ro v e  th is  possib ility  th e  d es tru c tio n  o f  D an d  L isom ers h a s  
b e e n  s tud ied  u n d e r  th e  in fluence  o f  p o la rized  /S -partic les. I t  tu rn e d  o u t ,  
t h a t  th e  D isom er decom poses in  sh o rte r  tim e . On th e  basis o f  th e  su g g ested  
re a c tio n  m echanism  th e  origin of life an d  th e  in te rm o lecu la r e lec tron  t r a n s p o r t  
w ill be discussed.

V IB R A T IO N A L  H Y P E R T E N S IO N  O F  T H E  RAT

T. G á t i , J. Sós, T'. Z e l l e s  and P. K e s z l e r

In s ti tu te  of Pathophysiology, U niversity  Medical School, B udapest

I t  has earlier b e e n  estab lished , t h a t  one h o u r la s tin g  h o rizo n ta l v ib ra tio n  
w ith  a frequency  o f  3 H z and  an  a m p litu d e  o f 28 m m  induces h y p e rte n s io n  
in  ra ts . H y p e rten s io n  m ay  be in h ib ite d  b y  p rev io u sly  ad m in is te red  re g itin e , 
a n d  b y  ingesting  p o ta ss iu m  an d  m ag n esiu m , resp ec tiv e ly .

In  recen t e x p e r im e n t th e  effect o f  changes in  freq u en cy  an d  a m p litu d e  
o n  th e  d ev e lo p m en t o f  v ib ra tio n a l h y p e rten s io n  w as exam ined .

V ib ra tio n  in  a ll th e  experim en ts la s te d  one h o u r a n d  was o f h o r iz o n ta l 
d irec tio n .

In  case of a f re q u e n c y  o f 2.5 H z ra is in g  of th e  a m p litu d e  (5, 15 an d  25 m m ) 
p ro p o rtio n a lly  in c re a se d  th e  tensiogen ic  effect. T he sam e experiences w ere  
m ad e  w ith  a f re q u e n c y  o f 5 Hz (am p litu d es : 5, 15 an d  25 m m ) and  a f re q u e n c y  
o f  8 H z (am p litu d es : 5, 15 and  25 m m ).

R ely ing  upon  c o m p a ra tiv e  e x am in a tio n s  of v ib ra tio n a l effects of id e n tic a l 
a m p litu d e  and  d iffe re n t frequencies i t  was found , t h a t  increasing  o f  th e  
freq u en cy  also in te n s if ie d  th e  tensiogen ic  effect.

I t  m ay  be e s ta b lish e d  from  th e  fo regoing  th a t  b o th  th e  am p litu d e  a n d  th e  
frequency-values a re  im p o r ta n t fac to rs  in  th e  d ev e lo p m en t of v ib ra tio n a l 
h y p erten sio n .

E F F E C T  O F N E O N A T A L  T R E A T M E N T  W IT H  R E S E R P IN E  ON F S H , 
L H  AND L T H  P R O D U C T IO N  O F  T H E  P IT U IT A R Y  IN  R A T

Mr s . J .  G e r h a r d t  a n d  M. K u r c z

N ational In s titu te  of Public H ealth , D epartm ent of Biology, B udapest

L ite ra ry  d a ta  in d ic a te  th a t  re se rp in e  tre a tm e n t a f te r  b ir th  induces p e r ­
m a n e n t endocrine a lte ra tio n s : de lays sexual n a tu ra t io n , d istu rbs o e s tro u s  
cycle , m odifies h y p o p h y se a l L H  p ro d u c tio n .

A u tho rs in je c te d  one group of n ew b o rn  ra ts  w ith  a single dose on th e  4 th  
d a y  o f th e ir  lives, w hile th e  o th e r g roup  received  fiv e  in jec tio n s s.c. o f  50 [xg
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re se rp in e  so lu tion  in  tw o  days in te rv a ls . T h e  w eigh t o f th e  t re a te d  an im als 
w as m easured  da ily , a n d  th e  tim e  of th e  v a g in a l opening  a n d  — la te r  th e  course 
o f  th e  oestrous cycle — w ere reg iste red . Som e o f th e  co n tro l a n d /o r th e  t r e a te d  
m ale an d  fem ale ra ts  w ere b ro u g h t in to  p a rab io s is , o th ers  w ere h e m ic a s tra ted  
to  reg is te r an d  com pare  th e  co m p en sa to ry  g o n ad a l h y p e rtro p h y . P i tu i ta ry  
L T H  co n ten t o f th e  la s t  g roup  o f ra ts  w as d e te rm in ed  b y  th e  p igeon crop-sack  
m icro  m ethod , S T H  a n d  L T H  b y  acry lam id e-g e l e lec tro p h o res is . T he endocrine 
o rg an s an d  accessory  sex  organs w ere w eighed  an d  ex am in ed  in  h isto log ica l 
sec tions.

R eserp ine  in jec tio n  low ered  body  te m p e ra tu re  an d  decreased  in ta k e  o f  
food  in  new born  ra ts  causing  serious so m a tic  d ev e lo p em en ta l d isorders r e ­
sponsib le  fo r th e  d e lay  in  m a tu ra tio n . I n  th e  4 th  m o n th  o f th e ir  lives, how ever, 
th e  reserp ine  t r e a te d  an im als show ed no  d is tu rb a n c e s  o f  endocrine  fu n c tio n .

D E T E R M IN A T IO N  O F  T H E  P E R C E N T A G E  O F  F R E E  T H Y R O X IN E  
IN  S E R U M  BY G E L -F IL T R A T IO N

G. Gy e r t y á n f f y , J .  F ö ld es , E r z s é b e t  G e s z t e s i an d  I lo n a  T akács

F irs t D epartm en t of Medicine, U niversity  M edical School, Budapest

R ecen tly  th e  d e te rm in a tio n  o f free th y ro x in e  co n te n t o f  se rum , ap p ly ing  
lab e led  th y ro x in e  has b een  w idely  used. S ev era l m ethods h av e  been  described , 
one o f  th em  is based  on gel-filtra tio n . T he so called  free th y ro x in e  pe rcen tag e , 
o b ta in e d  b y  th is  m e th o d , is in fluenced  b y  sev e ra l fac to rs . T he au th o rs  there fo re  
s tu d ie d , how  can th e  re su lts  he in flu en ced  b y  th e  size o f  th e  gel p artic les , 
th e  len g th  o f th e  co lum n , th e  p H , th e  d ilu tio n  an d  th e  co n cen tra tio n  o f  
th y ro x in e . The ex p erim en ts  w ere ca rried  o u t  u sing  S ep h ad ex  G-25 gel. T he 
re lia b ility  of th e  m e th o d  w as con tro lled  b y  m eans o f N a125J  a n d  131J-a lb u m in e , 
to o . O n th e  basis o f  th e ir  re su lts  th e  a u th o rs  consider th e  m e th o d  su itab le  
fo r d e te rm in a tio n  o f th e  free th y ro x in e  p e rc e n ta g e  o f se rum .

IN C O R P O R A T IO N  O F  14C 0 2 IN TO  P R O T E IN S  O F  N O R M A L  A N D  
M U TA N T L E A V E S D E P E N D IN G  O N  T H E  D E V E L O P M E N T  O F

C H L O R O P L A S T S

I .  Gy u r já n , T . K ev e  a n d  Á g n e s  F . D á n ie l

D epartm ent of Evolution and Genetics, Eötvös Loránd U niversity  and Research Group of P lan t Physiology, 
H ungarian Academy o f Sciences, B udapest

14C 0 2 in co rp o ra tio n  w as s tu d ie d  in  n o rm a l a n d  m u ta n t  m aize leaves illu m ­
in a te d  for 12 hours w ith  d iffe ren t lig h t in te n s itie s  (5, 100, 1000, 10 000 lux) 
p rio r  to  14COa exposure .

W ith  h igher lig h t in ten s itie s  14C 0 2 in c o rp o ra tio n  in to  n o rm a l leaves was 
en h an ced  lo g arith m ica lly  while for th e  ly co p en ic  m u ta n t  a m ax im u m  a t 
1000 lu x  could be o b se rv ed . C 0 2 assim ila tio n  o f  th e  f-ca ro ten ic  m u ta n t  w as 
n o t  affec ted  b y  illu m in a tio n .
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L ab ellin g  o f am ino  acids, o rganic acids a n d  sugars s e p a ra te d  as b u lk  frac tio n s  
b y  io n ic  exchangers from  alcoholic e x tra c ts  o f d iffe ren t s tra in s  w as s im ila r 
w hen  th e  leaves w ere k e p t in  th e  d a rk . A t h igher l ig h t in ten s itie s , h o w ever, 
la b e llin g  o f  sugars show ed a m ark ed  increase , w hich w as less p ro n o u n ced  or 
m issing  in  th e  m u ta n ts .

L ig h t in te n s ity  h a d  a considerab le e ffec t on th e  specific  a c tiv ity  o f p ro te in s  
e lu te d  from  th e  residue  w ith  1 N  N aO H . In  no rm al leaves w ith  a lig h t in te n s ity  
o f  10 000 lu x  sa tu ra t io n  values o f  lab e llin g  were o b ta in ed . In  lycopene  co n ­
ta in in g  m u ta n ts  p ro te in s  of m ax im u m  a c tiv ity  w ere p ro d u ced  a t  1000 lu x , 
in  th e  C-carotene co n ta in in g  m u ta n t  th e  h ighest lab e llin g  o f p ro te in s  w as 
fo u n d  a t  100 lu x .

A  co m p ariso n  o f  th e  ra tio s  c a lc u la te d  from  specific  a c tiv itie s  o f  am ino  
acids an d  p ro te in s  ind ica tes  t h a t  p ro te in  syn thesis  o f  n o rm al an d  m u ta n t  
leav es d iffers in  b o th  q u a lita tiv e  a n d  q u a n ta tiv e  a spec ts .

M E A S U R E M E N T  O F IO N IC  M O V EM EN TS IN  T H E  IS O L A T E D  
V E N T R IC L E  O F  T H E  F R O G  H E A R T  RY M EA N S O F IS O T O P E

W A SH O U T -C U R V E S

T. H a rza  and J. B artha

In s titu te  of Physiology, U niversity  Medical School, B udapest

T h e m ov em en t o f  K + ions in  th e  iso la ted  frog v en tric le  has been  s tu d ie d  
b y  R b-86  w ashou t-cu rves. The ra te  o f exchange o f K + ions has been  e s tab lish ed  
b y  th e  sing le -in jec tio n  tech n iq u e  a n d  th e  resu lts  co m p ared  w ith  d a ta  o b ta in e d  
a f te r  su ffic ien t equ ilib riza tio n . M a th e m a tic a l analysis o f  th e  w ash o u t-cu rv es  
h a s  rev ea led  th a t  th e  exchange o f  in tra c e llu la r  K + ions ta k e s  p lace in  sev era l 
p h a se s . O n th e  basis o f th e  in tra c e llu la r  com ponen t o f th e  curve i t  h as  been  
c a lc u la te d  th a t  th e  am o u n t of ex ch an g ed  K + p e r m in . a tta in s  0.70 fxeq p e r  g 
o f  tissu e , w hich  is in  sa tis fac to ry  a g reem en t w ith  ea rlie r resu lts  o b ta in e d  b y  
a d iffe ren t m ethod .

A P P R O A C H IN G  T H E  P R O B L E M  O F  T H E  G R O W T H  O F P L A Q U E -S IZ E  
B Y  M EANS O F  A M A T H EM A TIC A L M O D E L

J .  H em el a  a n d  Gy ö rg y i R ontó

In s titu te  of Medical Physics, U niversity  Medical School, B udapest

T h e  a c tiv ity  o f th e  p h ag e -b ac te riu m  biological com plex  is c h a ra c te riz e d  b y  
se v e ra l q u a n titie s . One of these  is th e  k in e tics  o f th e  g ro w th  o f p laque-sizes. 
U n d e r  h ig h ly  s ta n d a rd iz e d  e x p e rim e n ta l cond itions (rep ro d u c tiv e  d ifference 
1 .5 % ) th e  d e te rm in ed  tim e-fu n c tio n s o f  p laque-size y ie ld  a q u a n t i ty  w hich  
can  be  ch a rac te rized  as g row th  v e lo c ity . In  its  f ir s t  ap p ro ach  we consid ered  
th e  q u es tio n  as a d iffusion-prob lem  from  th e  v iew -p o in t o f a m a th e m a tic a l
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m odel in  o rd e r to  m ake th e  bio logical fac to rs  hav ing  a p a r t  in  th e  g ro w th  
o f  p laq u e  q u a n tita tiv e . F ro m  th e  d ifference curve o f th e  curves o b ta in ed  
on th e  one h a n d  ex p erim en ta lly  an d  on th e  o th e r h an d  th ro u g h  th e  m a th e ­
m a tica l t r e a tm e n t  of th e  m odel, conclusions have been d raw n  reg ard in g  th e  
bio logical b e h a v io u r  of th e  p h ag e-h o st cell com plex. The d ifference cu rv e  was 
n am ely  b ro u g h t in to  connection  w ith  th e  change in  tim e  o f th e  n u m b e r o f 
phages ta k in g  p a r t  in  th e  tra n s p o r t  p rocess.

O n th is  basis — in  co n fo rm ity  w ith  experience — th e  re la tio n  o f slopes 
d e te rm in ed  fro m  th e  difference curve  a t  th e  in itia l as well as a la te r  (3.5 hours) 
s tag e  o f th e  g ro w th  of p laques is in  due  accordance w ith  o u r o th e r  re su lts  
o b ta in ed  b y  p u re ly  m icrobiological m eth o d s (b u rs t size) reg a rd in g  th e  av erag e  
p h ag e-p ro d u c in g  cap ac ity  o f b ac te ria .

IN H IB IT IO N  O F  ACID H A E M O L Y SIS  IN  N O RM A L E R Y T H R O C Y T E S  
P R E T R E A T E D  W IT H  P R O T E O L Y T IC  E N ZY M ES A N D  IN  P N H  C E L L S

S usan R . H ollán  a n d  J u d it h  G. Sz e l é n y i

Central Research In s titu te  of the  N ational Blood Center, Budapest

B y tr e a tm e n t  o f  norm al e ry th ro cy te s  w ith  p ro teo ly tic  or lip o ly tic  enzym es, 
changes s im ila r  to  those observed  in  e ry th ro c y te s  in  p a ro x y sm a l n o c tu rn a l 
h aem o g lo b in u ria  (P N H ) w ere p ro d u ced . These en z y m e -trea te d  red  cells 
e x h ib it also m ark ed  acid- and  co m p lem en t-sen sitiv ity , e x trem e ly  low  a c e ty l­
cho lineste rase  a c tiv ity  and  decreased  e lec tro p h o re tic  m o b ility . T he fac to rs  
in h ib itin g  or p ro m o tin g  acid-haem olysis w ere s tu d ied  p a ra lle l in  m em b ran e  
m odified  n o rm a l cells, in  im m uno log ica lly  sensitized  e ry th ro c y te s , an d  in  
e ry th ro cy te s  o f f iv e  P N H -p a tie n ts . T he fu n c tio n  of som e in h ib ito rs  o f haem olysis 
m a y  give an  in s ig h t in to  th e  u n d e rs ta n d in g  o f th e  m echan ism  o f ab n o rm al 
haem olysis.

T H E  E F F E C T  O F  H IN D E R E D  D IF F U S IO N  O F T H E  SO L U T E  M O L E ­
C U L E S A L O N G  T H E  M E M B R A N E S O N  T H E  T R A N S P O R T  O F W A T E R  

AND O F SO L U T E  SU B STA N C ES

L. H omola

Biophysical In s titu te , U niversity  Medical School, Pécs

B etw een  tw o  p a rc h m e n t m em branes o f id en tica l su rface-area  w ate r-so lu tio n  
is enclosed in  th e  exp erim en ta l sy stem . O n th e  ou tside o f th e  m em branes 
th e re  is c lean  w a te r  on each  side. T he d iffusion  o f th e  so lu te  su b stan ce  is 
h in d e red  to  a g re a te r  e x te n t along one o f  th e  m em branes, because one o f 
th e m  is covered  b y  plexiglass shee t on a la rg e r su rface-area  th a n  th e  o th e r. 
W a te r  t r a n s p o r t  tak es  place across th e  sy s te m  in th e  d irec tio n  o f th a t  m em ­
b ra n e  w hich is covered  on a la rg e r su rface -area . The w a te r tra n s p o r t  is g rea t
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i f  gum  arab ic  so lu tio n  o r K 4F e(C N )6 so lu tio n  is used . I t  is sm all i f  N a 2C 0 3 
a n d  even  sm aller i f  N aC l so lu tion  is u sed . In  m an y  cases th e  slow ly d iffusib le 
g u m  arab ic  and  th e  q u ick ly  d iffusible an o rg an ic  su b stan ce  so lu tion  is enclosed  
to g e th e r  betw een  th e  m em b ran es. In  su ch  a case th e  r a t io n  o f th e  an o rg an ic  
su b s ta n c e  com pared  to  th e  gum  a rab ic  is h igher o u ts id e  th e  m ore covered  
m em b ran e , th a n  a t  th e  less covered one a t  th e  end  o f  th e  ex p erim en t.

T h e  series of e x p e rim e n ts  seem s to  be usefu l for tran sp o rt-p ro cesses  in  th e  
in te r s t i t ia l  space e .g ., since th e  in itia l p a r t  o f  th e  cap illa ries (m etacap illaries) 
is m ore  covered th a n  th e  fu r th e r  sec tions o f th e  cap illa ries.

E F F E C T  O F T H E  S P E C T R A L  C O M PO SIT IO N  O F  L IG H T  ON N IT R A T E
A C C U M U LA TIO N

I .  H orváth  a n d  K . Szász

In s titu te  of Botany, József A tti la  U niversity , Szeged

T h e  effect o f th e  sp e c tra l com position  o f lig h t on m etabo lism  can  be 
a t t r ib u te d ,  accord ing  to  th e  e x am in a tio n s  in  recen t y ea rs , to  th e  d iffe ren t 
sp e c tra l  sen s itiv ity  o f  th e  tw o p h o to ch em ica l sy stem s o f p h o to sy n th es is . 
T h e  d ifferen t a c tiv a tio n  o f th e  tw o sy s te m , a p a r t  from  decreasing  th e  a m o u n t 
o f  th e  reduced  p y rid in e  nucleo tides a n d  o f  A T P , re su lts  in  th e  a lte ra tio n  o f 
th e ir  p ro p o rtio n  to  e a c h  o th er.

W e have exam ined  u n d e r  con tro lled  co n d itions how  th e  n itr a te  accu m u la tio n  
in  som e organs o f  th e  b e a n  p la n t changes in  th e  case o f  an  ac tiv a tio n  o f  th e  
tw o  system s in  d iffe re n t degrees.

A ccord ing  to  ou r e x am in a tio n s , th e re  accu m u la ted  in  th e  ro o t an d  s te m  
less n itra te  in  b lue l ig h t  th a n  in  red  one. T his fin d in g  is in  line w ith  th e  re su lts  
o f  L u n d eg ard h  a n d  o th e rs  who h av e  m en tio n ed  a h ig h er effect of b lue l ig h t 
u p o n  reducing  N A D P  th a n  th a t  of. red  lig h t.

I n  th e  lea f th e re  co u ld  n o t be o bserved  an y  d ifference. T his we ex p la in  
w ith  a n itra te  t r a n s p o r t  from  th e  s tem .

T h e  d ifferen t n i t r a te  accu m u la tio n , p ro d u ced  in  b lu e  a n d  red  lig h t in  o u r 
ex p e rim en ts  show s t h a t  th e  a c tiv a tio n  o f  th e  tw o sy stem s o f p h o to sy n th es is  
in  d iffe ren t degrees ap p ea rs  in  th e  p o s t-p h o to sy n th e tic  processes, as w ell.

IN V E S T IG A T IO N  O F  T H E  L O C A L IZ A T IO N  O F  IN  VIV O  S U P P L IE D  
:i2P 0 4 IN  C R O S S -S T R IA T E D  M U SC LE R Y  E L E C T R O N  M IC R O SC O PIC

A U T O R A D IO G R A P H Y

N . K állay  an d  A n n a  T ig y i-Se b e s

Biophysical In s titu te , U niversity  Medical School, Pécs

P O 4 labelled  w ith  32P  was supp lied  w ith  food an d  its  loca liza tio n  w as 
in v e s tig a te d  in  bee’s m uscle  b y  e lec tro n  m icroscopic a u to ra d io g ra p h y . U ltra -  
th in  sections were m ad e  of th e  th o ra x  m uscle o f bee an d  th e y  w ere covered
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w ith  a f ilm  em ulsion  w hich  co n ta in ed  a m onolayer o f silverhalo id  g ra ins. 
F o r th e  p re p a ra tio n  o f  th e  film  tw ice d ilu ted  Ilfo rd  L-4 w as used . A fte r th e  
exposu re  an d  th e  p h o to g rap h ic  p rocess th e  sections w ere in v es tig a ted  in  
e lec tro n  m icroscope.

T he p ercen tag e  d is tr ib u tio n  of th e  grains for th e  in d iv id u a l b ands o f th e  
c ro ss -s tr ia te d  m uscle w as ca lcu la ted  fro m  th e  n u m b er o f th e  grains over th e  
m uscle in  ex p erim en ts  rep ea ted  sev e ra l tim es. The ex p erim en ts  show  good 
a g reem en t concern ing  th e  d is tr ib u tio n . The d is tr ib u tio n  o f  th e  grains o rig i­
n a tin g  fro m  in  vivo  su p p lied  32P 0 4 w as th e  follow ing: 75 p e r cen t was found  
over th e  A -band , 16 p e r  cen t over th e  Z-line, and  9 p e r  c en t over th e  I-b a n d . 
T he inhom ogen  d is tr ib u tio n  found in  th e  experim en ts m a y  have  im p o rtan ce  
in  th e  p rocess of m u sc le -ac tiv ity .

M E C H A N ISM  O F  T H E  G A STR IC  S E C R E T IO N  IN H IB IT IN G  E F F E C T  
O F  T H E  M E C H A N IC A L  V IB R A T IO N

P. K e s z l e r , T . Gá t i, J. Sós, L. T églássy  an d  É va  K ocsis

In s titu te  o f Pathophysiology, U niversity  Medical School, B udapest

In  th e ir  earlier e x am in a tio n s  a u th o rs  h av e  show n, t h a t  a v ib ra tio n a l effect 
la s tin g  5 ho u rs , in  r a ts  o p e ra ted  acco rd in g  to  Shay , decreases g astric  secre tion , 
a n d  th a t  th e  a -sy m p a th o ly tic u m  (R eg itine) does n o t su sp en d  th is  effect.

In  th e ir  p re se n t ex p e rim en ts , u s in g  th e  m ost effec tiv e  frequency  an d  
a m p litu d e  (3 H z; 4 cm ; h o rizo n ta l d irec tio n ) au tho rs ex am in ed  th e  m echanism  
o f th e  secre tio n  d ecrease.

A co m p ariso n  to  th e  contro ls rev ea led , th a t  in  r a ts ,  w h ich  w ere d u rin g  
6 weeks tw ice a d a y  exposed  to  1 h o u r  la s tin g  v ib ra tio n  an d  w hich 24 hours 
a f te r  th e  la s t  v ib ra tio n a l effect w ere su b jec ted  to  S h ay ’s o p e ra tio n , th e  gastric  
sec re tio n  rem ain ed  u n ch an g ed . U n d er id en tica l e x p e rim e n ta l cond itions, b u t  
u p o n  ap p lica tio n  o f  a 5 hours la s tin g  v ib ra tio n a l effect follow ing S h ay ’s 
o p e ra tio n  secre tion  d ecreased . A cu te  — 2 hour la s tin g  — v ib ra tio n a l effect 
p rio r to  S h ay ’s o p e ra tio n  p roved  to  be  ineffective re g a rd in g  decrease o f th e  
sec re tio n . These d a ta  led  us to  th e  conclusion, th a t  th e  secre tion  decreasing 
e ffec t is a  tra n s ito ry  one an d  prevails d u rin g  th e  tim e  o f v ib ra tio n , p resu m ab ly  
p a ra lle l to  th e  ad ren a lfn em ia . This su rm ise  is co rro b o ra ted  b y  th e  fac t th a t  
a d m in is tra tio n  of ad ren a lin e  (50 ,ag/lOOgi.p.), or of M A O I(N ia lam id , 5m g/100g) 
a n d  2 h ou rs la s tin g  v ib ra tio n a l e ffec t to g e th e r s ig n if ican tly  decrease th e  
secre tio n .
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S T U D IE S  ON T H E  M E C H A N ISM  O F  P O L IO V IR U S  P E N E T R A T IO N  
T H R O U G H  T H E  C E L L  M E M B R A N E

A. K o ch , Cs. D r é n , Z. N a g y  an d  E m ese  Gy ö r g y

N ational In s titu te  of Public H ealth  and V eterinary  Medical Research In s titu te  of the H ungarian A cadem y of Sciences, B udapest

Cells of a p e rm a n e n t m onkey  k id n ey  tissue cu ltu re  w ere in fected  in  
su sp en sio n  w ith  ty p e  1 po liov irus. T he f in a l y ield  was te n  tim es h igher in  
0.2 p e r  cent bovine a lb u m in  (BA) su p p lem en ted  H a n k s ’ m ed ium  th a n  in  
H a n k s ’ m edium  alone, as show n b y  one-step  g row th  ex p e rim en ts . The presence 
o f  a lb u m in  was req u ired  on ly  d u rin g  th e  f irs t  30 m inu tes fo llow ing adsorp tion . 
T h e  ac tiv e  princip le  in  C ohn fra c tio n  V  BA was f a t ty  acid .

T h e  a c tiv ity  of 16 C to  24 C s a tu ra te d  f a t ty  acids was s tu d ie d . W hen added  
p r io r  to  th e  a d so rp tio n , each  of th e m  w as e ith e r in ac tiv e  or in h ib ito ry  w ith  
r e s p e c t to  virus p e n e tra tio n . A dded  w ith in  1 hour fo llow ing th e  ad so rp tion , 
th e y  h a d  50 to  100 p e r  c en t a c tiv ity  (as re ferred  to  BA) depend ing  on th e  
c h a in  len g th  and  c o n c e n tra tio n . D ose response curves e x h ib ite d  c lear-cu t 
p e a k s  w ith in  h a lf  log u n i t ,  th e  loca liza tio n  of th e  p eak  b e ing  d ep en d en t on th e  
c h a in  leng th .

P in o cy to s is-s tim u la tin g  a c tiv ity  of th e  sam e f a t ty  acids ap p eared  to  be  
less dep en d en t on ch a in  len g th  an d  co n cen tra tio n .

E n h a n c e m e n t o f v iru s  p e n e tra tio n  b y  f a t ty  acids a p p ea red  to  be th e  re su lt 
o f  th e ir  o rien ting  as w ell as p inocy tosis-en h an c in g  effect.

C H A N G E S  IN  B L O O D  F L O W  T H R O U G H  T H E  C E R E B E L L A R  C O R T E X  
IN  C A R D IA Z O L  A N D  S T R Y C H N IN E  C O N V U LSIO N S

J. К о ра , Gy . P oor and L. M olnár

D epartm en t o f N eurology and P sych iatry , U niversity Medical School, Pécs

F a v o u ra b le  co n d itions for th e  s tu d y  of 1. th e  co rre la tio n  betw een th e  
a c t iv i ty  of the b ra in  a n d  cereb ra l b lood  flow  ( =  CBF) a n d  2. b e tw een  system ic 
b lo o d  pressure an d  C B F  are  offered  b y  th e  ex trem e increase  in  a c tiv ity  d u rin g  
e p ile p tic  convulsion, w h ich  is asso c ia ted  w ith  a m ore or less p ronounced  
ch an g e  in  system ic b lo o d  p ressu re . O ur earlier experience  show ed th a t  th e  
ch an g es in  blood flow  th ro u g h  th e  n eo co rtex , as ag a in s t th e  su b co rtica l s tru c ­
tu re s  (tha lam us, h y p o th a la m u s , m esencephalon), d u rin g  C ard iazol and s try c h ­
n in e  convulsions w ere o f  opposite  d irec tions, nam ely  th e  b lood  flow  th ro u g h  
th e  areas p rim arily  in v o lv ed  in  th e  p a ro x y sm al a c tiv ity  increased , w hereas 
i t  decreased  th ro u g h  th e  o th e r a reas. No d a ta  are av a ilab le  on th e  changes 
in  b lo o d  flow  th ro u g h  th e  cerebellar co rtex  in  response  to  Cardiazol an d  
s try c h n in e . The m eth o d s  m en tio n ed  in  th e  p reced ing  le c tu re  (Poor, К о р а , 
M o ln ár: “ Effect o f S tim u la tio n  of th e  L a b y rin th  on B lood F low  th ro u g h  th e  
C erebe lla r C ortex” ) w ere used  on an aes th e tized  ra b b its . A ccording to  ou r 
p re s e n t  experim ents C ard iazo l an d  s try ch n in e  equ a lly  cause  an  increase in  
b lo o d  flow  th ro u g h  th e  cerebellar co rtex . The lec tu re  deals , f i r s t  of all, w ith  
th e  re la tionsh ips in  tim e  o f th e  v a riab les  s tu d ied  (system ic  b lood  p ressu re , 
re sp ira tio n , e lectrical a c tiv ity , b lood  flow ).
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D A TA  O N  T H E  A D R E N O C O R T IC A L  F U N C T IO N  IN  C H IC K E N  RY 
SIM U L T A N E O U S  D E T E R M IN A T IO N  O F T H E  U R IN A R Y  E X C R E T IO N  

O F  F R E E  A N D  C O N JU G A T E D  C O R T IC O S T E R O ID S

Mr s . G. K ozma, M r s . A. K em é n y  an d  A. K e m é n y

D epartm en t of Physiology, U niversity  of V eterinary  Sciences and N ational In s titu te  for R heum atism  and Medical Hydrology,
B udapest

In  th e  l i te ra tu re  th e re  are  no d a ta  concern ing  th e  co rtico s te ro id  co n cen tra tio n  
in  th e  u rin e  of G allus do m esticu s , th o u g h  b o th  th e  acu te  an d  th e  chronic 
m e th o d  o f collecting  th e  u rin e  are  k n o w n . A m eth o d  w as developed  b y  w hich 
th e  to ta l  co rticoste ro id  (b o th  free a n d  con jugated ) could  he d e te rm in ed . O ur 
e x p e rim e n ta l an im als w ere 11 L eg h o rn , an d  R h o d e-Is lan d  cocks, re spec tive ly .

T he av erag e  o f th e  norm al values in  15 experim en ts w as 8.2 /xg/h (0.72 SE) 
o f co rtico ste ro id s  (range 4 -1 0  fig/Ъ).

In  5 cases for tw o consecu tive  day s 3 IU /100 g bo d y  w e ig h t A C TH  (E x ac th in ) 
was g iven  i.m . and  in  th e  u rine  co llec ted  5 hours a f te r  th e  second  in jec tio n  
th e  av e rag e  o f th e  co rtico s te ro id  c o n c e n tra tio n  w as 22.6 p g /h  (4.8 SE). The 
values received  a fte r  A C T H  a d m in is tra tio n  were in  all cases s ig n ifican tly  
h igher, (p <  0.01) th a n  th e  n o rm a l d a ta  before th e  A C T H  in jec tio n .

K n o w in g  th e  no rm al d a ta  an d  th o se  received  a f te r  A C T H , therm al stress 
has b een  p ro v o k ed  in  8 cases. B y b a th in g  in  w a te r o f a te m p e ra tu re  o f 14 -16° C 
(for 30 m in u tes) h y p o th e rm ic  com a (rec ta l te m p e ra tu re  -j-28° C) a n d  th ro u g h  
im m ed ia te  w arm ing  h y p e rth e rm ia  (in ten siv e  p an tin g  a t  —41 0 C) w ere p rovoked . 
U rine w as collected  4-6 hours a n d  23-24 hours a fte r  th e  s tre ss . A n average 
of 16.5 fig/h  (0.83 SE) o f co rtico s te ro id  co n cen tra tio n  w as o bserved  th a t  is 
to  say  s ig n ifican tly  h ig h er th a n  th e  in d iv id u a l n o rm a l va lues (p <7 0.02). 
In  th e  th e rm a l stress g roup  in c rea sed  values were fo u n d  4 h ou rs a fte r  th e  
stress in  4 cases an d  24 hours a f te r  th e  stress in  4 cases.

O ur m e th o d  seem s to  be app licab le  fo r in v es tig a tio n  o f th e  ad ren a l function  
of ch ick en  b o th  in  n o rm al an d  in  s tre ss  s ta te s .

T H E  E F F E C T  O F B R A D Y K IN IN  O N  T H E  C IR C U L A T IO N  IN T R A R E N A L

G. K ö v ér , É va  Szőcs an d  É va T em ler

D epartm en t of Physiology, U niversity  Medical School, B udapest

S y n th e tic  b rad y k in in  w as in fused  a t  a ra te  of 0.4 fxg p e r  m in . in to  th e  le ft 
ren a l a r te ry  o f  dogs a n a e s th e tiz ed  w ith  chloralose. I t  has b een  estab lished  
th a t  b ra d y k in in  exerts  a  d irec t v a so d ila to r  effect on th e  ren a l vessels and  
ren a l b lood  flow  increases b y  a b o u t 25 p e r cen t. D uring  th e  in fusion  of b ra d y ­
k in in  th e  clearances of c rea tin in e  a n d  P A H  rem ain  u n a lte re d , while th e  
e x tra c tio n  ra tio  of P A H  d im in ishes. T h e  ra te  of u rin e  flow  increases in  face 
of u n a lte re d  sodium  o u tp u t  an d  re d u c e d  osm otic c o n c e n tra tio n  o f th e  u rine.

I t  is assum ed  th a t  b ra d y k in in  en h an ces f irs t of all th e  m ed u lla ry  blood 
flow  in  th e  k id n ey  an d  i t  p lay s  a ro le in  th e  reg u la tio n  o f th e  circu la tion  
in tra re n a l.
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S E X U A L  F U N C T IO N  O F  R E T A R D E D  RATS F O L L O W IN G  EA R LY  
R A D IO -T H Y R O ID E C T O M IZ A T IO N

M. K urcz and Mr s . J. Ge r h a r d t

N ational In s titu te  of Public H ealth , D epartm ent of Biology, B udapest

In h ib itio n  of th y ro id  fu n c tio n  is genera lly  acco m p an ied  b y  a decreased 
g o n a d  p rod u c tio n . H ohlweg  an d  co-w orkers (1962, 1965) h a v e , how ever, 
p ro v e d  th a t  th y ro id  a n d  S T H  are  n o t n eeded  fo r m a tu ra tio n  an d  gonad  
fu n c tio n  in  ra ts  h a v in g  p rev io u sly  reach ed  a c e r ta in  s tag e  o f  developm en t.

A u th o rs  ad m in is te re d  to  21 to  26 days old m ale  a n d  fem ale  ra ts  500 ^C i 
c a r r ie r  free N a131- J  iso to p e . T he an im als th u s  th y ro id e c to m iz e d  rem ained  
r e ta rd e d  in  g row th  co m p a re d  to  con tro ls o f th e  sam e l i t te r .  One group o f ra ts  
re c e iv e d  te s to s te ro n e  s h o r tly  a fte r  b ir th  an d  w ere su b seq u en tly  th y ro id ­
ec to m ized  (“ an d ro g en ized -th y ro id ec to m ized ”  g ro u p ). E a c h  g roup  was su b ­
m it te d  to  fe rtility  te s ts .  M ale ra ts  p ro v ed  to  be fe rtile  an d  sex u a l cycle of th e  
fem ales  did no t sho w  m a jo r  changes, b u t  la b o u r an d  la c ta tio n  w ere heav ily  
d is tu rb e d . A n d ro g e n -tre a ted  fem ales rem ained  in fe rtile . A n im als w ere d issected  
a t  one year of age; l iv e r , h e a r t , sp leen, k idneys, en d o crin e , o rgans an d  accessory 
sex -o rg an s were m easu red  an d  ex am in ed  h isto log ica lly . T estes and  m ale 
accesso ry  sex-organs o f  th e  th y ro id ec to m ized  ra ts  show ed a double re la tiv e  
w e ig h t com pared to  th e  con tro ls , th e  sam e being  th e  case w ith  th e  androgen- 
t r e a te d  ones. H y p o p h y sis  L T H  c o n te n t was d e te rm in ed  b y  th e  pigeon crop- 
sa c k  m ethod  an d  L T H  an d  ST H  b y  s tarch -gel e lec trophores is . No STH  an d  
a decreased  L T H  c o n te n t  w ere fo u n d  in  th e  hypo p h y sis  o f th y ro id ec to m ized  
ra ts .

T H E  R O LE O F T H E  T H Y R O ID  IN  E X P E R IM E N T A L L Y  IN D U C E D  
S K E L T O N - A N D  A L IM E N T A R Y  H Y P E R T O N IA

Вок N am  L i , I. Sz e l é n y i, T. T óth , T. Gá t i and J. Sós

In s ti tu te  of Pathophysiology, U niversity Medical School, Budapest

V

O f th e  endocrine g lands th e  p itu i ta ry , th e  ad ren a l g land  an d  th e  th y ro id  
p la y  an  im p o rta n t ro le  in  th e  dev e lo p m en t of h y p e rten s io n . In  th e ir  p rev ious 
ex am in a tio n s  th e  a u th o rs  have  show n th a t  ren a l h y p e rto n ia  induced  b y  
G ro llm an  o p era tio n  ceased  in  consequence o f th y ro id e c to m y . Follow ing th e  
a d m in is tra tio n  o f th y ro id -h o rm o n es  (T hyrox in , T rijo d th y ro n in ) b lood-pressure 
a g a in  increased.

In  th e  ex p erim en ts  i t  has been  estab lish ed , th a t  th y ro id e c to m y  in h ib ited  
th e  developm ent o f  b o th  S k e lto n ’s an d  a lim e n ta ry  h y p e rto n ia . A fte r S ke lton ’s 
o p e ra tio n  in  th e  case  o f in ta c t  th y ro id s  b lood  p ressu re  values of 152 +  12 
m m H g  were found  a n d  in  th y ro id ec to m ized  g roups such  o f 111 +  10 m m H g. 
I n  th e  f ifth  w eek o f  th e  card io v aso p a th o g en ic  d ie t an d  w ith  m a in ta in ed  
th y ro id s  the  b lood  p re ssu re  values w ere: 159 +  16, an d  in  th e  th y ro id ec to m ized  
g ro u p : 116 +  8 m m H g .
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T H E  L O C A L IZ A T IO N  O F  N A T U R A L  U R A N IU M  IN  T H E  R E D  B LO O D  
C E L L S. S T U D IE S  M A D E  B Y  A L P H A  M IC R O A U T O R A D IO G R A P H Y

G. L ic h n e r  a n d  M r s . Csővári

H ospital of B aranya C ounty, Low Level Counting L aboratory , Pécs

T he chem ical in te ra c tio n  b e tw een  u ran iu m  an d  c e r ta in  e lem en ts o f blood 
has b een  in v e s tig a te d  in  persons exposed  to  u ra n iu m  b y  m eans o f a lp h a  
m ic ro au to rad io g rap h y . A lp h a  m ic ro au to rad io g rap h y  was fo u n d  to  he a su itab le  
m e th o d  fo r s tu d y in g  b lood  sm ears. A fte r an  a p p ro p ria te  p re tre a tm e n t track s  
could be  observed  in  th e  sm ears . T he m a jo rity  o f th e  a lp h a  tra c k s  w as found  
in  th e  p lasm a , less in  th e  re d  b lood  cells and  none in  th e  w h ite  b lood  cells. 
On th e  basis o f d is tr ib u tio n  o f a lp h a  track s  i t  m ay  he su pposed  th a t  u ran iu m  
becom es b o u n d  on ly  to  hem oglob in  o f red  b lood cells. T he p re se n t find ings 
an d  th e  l i te ra ry  d a ta  be ing  a t  d isposal seem  to  suggest t h a t  u ra n iu m  m igh t 
be b o u n d  to  g lobin . F ro m  th e  chem ical p o in t of v iew  i t  could  be assum ed 
th a t  th e  ca rb o x y l g roup  o f  g lob in  w ould  be th e  ac tiv e  g roup  in v o lv ed  in  th is  
b ind ing .

E F F E C T  O F T H E  O N T O G E N E T IC A L  D E V E L O P M E N T  O F  T H E  
N E R V O U S  SY STEM  ON T H E  R E G U L A T IO N  O F  T H E  M E T A B O L ISM

[I. Mada rá sz , F . Ob á l , Ma r g it  V icsa y  an d  Ö. T akács

Physiological In s titu te , U niversity Medical School, Szeged

P a ra lle l w ith  th e  o n to g en e tica l d eve lopm en t o f th e  cen tra l nervous system  
th e  re g u la tio n  undergoes a c h a ra c te ris tic  change. U sua lly  a t  th e  low est age 
d ep en d in g  on th e  an im al species, below  th e  age o f a b o u t 2 6 -30  days, in  th e  
course o f th e  associa ted  re p e titio n  o f th e  u n co n d itio n a l s tim u li u p se ttin g  th e  
v eg e ta tiv e  equ ilib riu m  o f th e  o rgan ism , n o t th e  am en d ab le  co n d itio n a l r e ­
sponse becom es d o m in a tin g  in  th e  cen tra l nervous sy stem , h u t  a v eg e ta tiv e  
change im ita tin g  an  u n co n d itio n a l reac tio n . D uring  th e  tra n s i to ry  perio d  b o th  
ty p es o f  reac tio n s m ay  be o bserved  sim u ltan eo u sly : th e  co n d itio n a l response 
begins w ith  a change in  th e  sam e d irec tio n  as th e  u n co n d itio n a l one tu rn in g  
su b se q u e n tly  in to  th e  oppo site  d irec tion . On overcom ing  th e  “ m im ick ing”  
phase o f  th e  d ev e lo p m en t th e  re g u la tio n  induces an  am en d in g  m echan ism  
w hich ren d e rs  i t  in d e p e n d e n t o f th e  effects of th e  en v iro n m en t. T he effect 
o f  th e  re g u la tio n  im proves p a ra lle l w ith  th e  d eve lopm en t.
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SO M E FACTORS IN  T H E  C O N T R O L  M E C H A N ISM  O P T IM A L IZ IN G
W O R K  M E T A B O L ISM

J. M a lo m so k i, I. Szm o dis  an d  I ld ik ó  H e r e n d i

R esearch  D epartm ent of the N ationa l In s titu te  for M edicine of Physical E ducation  and Sports of the H ungarian M inistry
of P ub lic  H ealth , B udapest

D ue to  neu ro -en d o crin e  re g u la tio n , severa l o rgan ic  fu n c tio n s show  an  
id e n tic a l tendency  in  a c tiv a tio n  an d  d esa c tiv a tio n , re sp ., d u rin g  m uscu lar 
e x e r tio n . So th e  e x c ita tio n  an d  a tte n u a tio n  processes o f th e  re sp ec tiv e  card io ­
v a sc u la r , re sp ira to ry  a n d  m o to r func tions also ru n  an  a p p a re n tly  sim ilar 
cou rse .

H ow ever, we h a v e  fo u n d  ce rta in  d ivergence in  th e  fu n c tio n a l dynam ics 
o f  th e se  system s d u r in g  a com plex  te s t  series ap p ly in g  fou r g rad u a lly  increasing  
w ork -loads, w hich m ig h t be  due to  d iscrepancies o f  th e  en zy m a tic  an d  ener- 
g e tiz in g  processes th o u g h  no changes h av e  occurred  in  th e  tra n s p o r t  m echanism  
o f oxygen .

I n  th e  in itia l p h ase  o f  w ork  g rad ed  m o to r a c tiv ity  e lic ited  f irs t  th e  ac tiv a tio n  
o f  pu lse  frequency . T h e  rise  in  re sp ira to ry  m in u te  vo lum e was fa s t, too , while 
O g consum ption  in c re a se d  re la tiv e ly  slow er. A fte r 60 seconds o f th e  f irs t 
lo a d  level the  p e rc e n tu a l ex p lo it o f oxygen  rose sh a rp ly , p reced ing  in  tem po  
th e  increase of o th e r  v a lu es . F ro m  th e  second level o f load , v e n tila tio n  and  
0 2 consum ption  p ro ceed ed  in  a s im ila r m anner.

T h e  ca rd io -re sp ira to ry  fu n c tio n s in v e s tig a te d  reach ed  th e ir  p e a k  ac tiv a tio n  
lev e l a t  th e  sam e p o in t  o f tim e , i.e. in  th e  second m in u te  o f th e  h ig h est load . 
I n  th e  following p e r io d  o f a tte n u a tio n , th e  curves o f  pu lse  b e a t, v en tila tio n  
a n d  oxygen co n su m p tio n  decreased  sh a rp ly  an d  a lm o st para lle l. F ro m  th e  
2 n d  m in u te  of th e  reco v e ry  p erio d , how ever, th e  re s to ra tio n  o f th e  in itia l 
p u lse  frequency  lev e lled  off, th o u g h  v e n tila tio n  k e p t  fu r th e r  decreasing ; m ean­
w h ile , 0 2 co n su m p tio n  show ed th e  m o st m ark ed  fall. T he  d im in u tio n  of p e r­
c e n tu a l oxygen e x p lo it occurred  la s t  o f all, b u t  th e n  i t  fell q u ite  steep ly ; 
fro m  th e  4 th  m in u te  o f  reco v ery  its  cu rve  ra n  below  th e  base line . This u n d e r­
sh o o t, or c o u n te r-reg u la tio n , failed  to  cease even in  th e  7 th  m in u te  of recovery , 
so th is  value d id  n o t  re tu rn  to  th e  in itia l one.

T h u s, w ith in  th e  scope o f in te g ra te d  con tro l tre n d , th e  dynam ics of ac tiv a tio n  
a n d  d esactiva tion  o f  ce rta in  organs m ay  beh av e  d iffe ren t depend ing  on th e ir  
ow n functional s ta te .

S E P A R A T IO N  O F  IS O T O P E S  BY T H E R M O D IF F U S IO N

P i r o s k a  V a r g a -M á n y i

Biophysical In s titu te , U niversity  Medical School, Pécs

T he separa tion  o f  iso tope  so lu tions by  th erm o d iffu sio n  was con tinued  in  
o u r  In s titu te : th e  se p a ra tio n  o f 39K - 42K  an d  40Ca — 45Ca iso topes was 
s tu d ie d . The va lu e  o f  th e  se p a ra tin g  fac to r d eriv ed  from  co n cen tra tio n , 
a c tiv ity , and specific  a c tiv ity  is h ig h er th a n  one in  m ost of th e  experim en ts.

92



T he o b ta in ed  values for th e  s e p a ra tin g  factors o f th e  specific  a c tiv ity  in  th e  
ex p erim en ts  w ere rem ark ab ly  h ig h . These ex p erim en ta l fac ts  called o u r 
a t te n tio n  to  th e  precise ev a lu a tio n  o f th e  resu lts o f th e  tra c e r  m e th o d  p e rfo rm ­
ed in  b io logical sy stem s. On th e  basis of th e  ex p e rim en ta l re su lts  o b ta in ed  
in  ou r I n s t i tu te  an d  according to  th e  d a ta  of th e  b io logical l i te ra tu re  we ra ised  
th e  q u estio n  of therm od iffusion  in  biological sy stem s. I t  is possib le th a t  th e  
ex is tin g  co n cen tra tio n  d ifference in sid e  th e  cell is b ro u g h t a b o u t w ith  th is  
m echan ism s b y  th e  G o lg i-ap p ara tu s . F u r th e r , i t  m ay  be  supposed  th a t  th e  
co n c e n tra tio n  o f th e  u rine  in  th e  H enle-loop is m a in ta in ed  b y  cap illa r th e rm o ­
diffusion.

T H E  P R O T E IN S  O F  T H E  m R N A -C O N T A IN IN G  R IB O N U C L E O P R O T E IN  
C O M PO N EN TS O F  T H E  CELL N U C L E U S

J. M o l n á r

In s titu te  of Physiology and Biology, University Medical School, Pécs

The p ro te in s  o f th e  rib o n u c leo p ro te in , con ta in in g  m R N A , iso la ted  from  
r a t  liv er nuclei could  he an a ly zed  v e ry  well in  p o ly ac ry lam id e  gel, in  a dis- 
co n tin o u s b u ffe r sy stem , c o n ta in in g  6 M u rea , a t  p H  4.5 . F o r th e  p re p a ra tio n  
o f  p ro te in s  R N P -h o u n d  R N ase w as a c tiv a te d  b y  6 M u re a , or p an crea tic  
R N ase  w as ad d ed . T he sp littin g  p ro d u c ts  o f nucleic acids w ere rem oved b y  
d ia ly sis , th e  rem ain ed  p ro te in s w ere w ashed b y  5 p e r cen t TCA. T hree m ain  
com ponen ts o f th ese  p ro te in s w ere found  b y  gel e lec trophoresis  in  p o ly ac ry l­
am ide , m oreover, several a d d itio n a l bands were p re se n t d ep en d in g  on th e  
q u a n ti ty  o f h istones an d  o th e r c o n ta m in a n ts . As a re su lt o f th e  w ashing w ith  
TCA th e  a m o u n t o f th e  ad d itio n a l com ponen ts decreased , b u t  th e  d is trib u tio n  
an d  re la tiv e  q u a n titie s  of th e  th re e  m ain  com ponen ts re m a in e d  unchanged .

The p ro te in s  o f th e  30 S R N P -p a rtic le s  of nu c lea r source, p u rified  b y  
re se d im e n ta tio n  in  sucrose g ra d ie n t se p a ra te d  in to  th ree  m ain  a n d  tw o to  th ree  
a d d itio n a l b an d s b y  gel e lec trophoresis  in  po ly ac ry lam id e . T h e  sep ara tio n  
does n o t d ep en d  on th e  m eth o d  o f th e  p re p a ra tio n  o f p ro te in s . T he p ro te in s 
o f  th e  30 S pa rtic le s  show ed a c h a ra c te ris tic  p ic tu re  an d  th e y  could  be easily  
d is tin g u ish ed  from  histones an d  ribosom al p ro te in s , w hich  h av e  essen tia lly  
m ore basic  ch a ra c te r .

ST U D Y  O N  D Y N A M IC P R O P E R T IE S  OF C H A N G ES IN  A D R E N A L  
B LO O D  F L O W  A N D  A R T E R IA L  P R E S S U R E  D U R IN G  STO CH A STIC 

P E R IP H E R A L  N E R V E  ST IM U L A T IO N

E . M onos  an d  B. Szűcs

Experim ental Research D epartm ent, U niversity M edical School and Chair for A utom atic , Poly technical U niversity, Budapest

D ynam ic  p a ra m e te rs  of changes in  ad renal b lood  flow  a n d  m ean  a rte ria l 
p ressu re  h a v e  been  s tu d ied  d u rin g  s to ch as tic  s tim u la tio n  o f a ffe re n t (brach ia l 
an d  isch iad ic) an d  efferen t (vagus) nerves on an es th e tized  dogs o f  b o th  sexes.
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T h e  s to ch as tic  s t im u la tio n  o f  th e  n e rv es  has been  c a rrie d  o u t b y  square-w ave 
im pu lses ran d o m ly  in te r ru p te d  b y  a re la y , co n tro lled  b y  b in a r  noise o f a 
ra n d o m  signal g e n e ra to r , using  a b ip o la r  p la tin iu m  e lec tro d e . T he analogue 
signals  o f changes in  s tim u lu s , ad ren a l b lood  flow  a n d  a r te r ia l  p ressu re  have 
b e e n  reg is te red  s im u lta n e o u s ly  on th e  m agnetic  ta p e  o f  a co rre la to r, and  on 
a p o ly g rap h . B efore ta p e -re co rd in g  th e  period ic  co m p o n en ts  o f  th e  signals 
w ere  dam ped .

A m p litu d e- an d  p o w e r-d e n s ity  sp e c tra , as well as au to -  an d  cross-correlo- 
g ram s o f th e  signals h a v e  been  reg u la rly  de te rm in ed  b y  an  analogue com pu ter. 
T h e  correlogram s w ere  used  for ca lcu la tin g  d y n am ic  p a ra m e te rs  like tim e  
c o n s ta n t o f seco n d -o rd er, T ; d am p in g  fac to r, £; d e lay -tim e , T d, an d  tra n sfe r  
coeffic ien t, A. D eta ils  o f  th e  m e th o d  h a d  been p rev io u sly  pu b lish ed  b y  th e  
a u th o rs  (1st A ll-U n ion  S ym posium  on  s ta tis tic a l p ro b lem s in  engineering 
cy b e rn e tic s , Moscow, 1967).

T h e  ch arac te ris tic s  o f  th e  a fo rem en tio n ed  p a ra m e te rs  as a  fu n c tio n  of th e  
b a n d w id th  of s tim u lu s , in d iv id u a l v a ria tio n s  of th e  an im a ls , m ode o f an esth e­
s ia , change in  h o rm o n a l cond itio n  follow ing a c u te  h y p o p h y sec to m y  and  
h em o rrh ag ic  h y p o te n s io n , have  b een  described . T he m e th o d  seem s su itab le  
fo r s tu d y in g  d iffe ren t t ra n s fe r  fu n c tio n s o f some c irc u la to ry  con tro l processes.

SU B M IC R O SC O P IC  A N A L Y SIS  O F  R E G E N E R A T IN G  C ELL 
O R G A N E L L E S  A F T E R  IN J U R Y  BY C H R O N IC  D IS T E N S IO N  

O N  T H E  E X O C R IN E  PA N C R E A S

T . M o n t sk ó , L . K omákomy , A. T ig y i an d  K . L issá k

In s titu te  o f Physiology and Biology, U niversity M edical School, Pécs

In  an  earlier co m m u n ica tio n  we re p o rte d  th a t  th e  ch ron ic  g astric  d istension 
h a d  f ir s t  a positive a n d  la te r  on a n eg a tiv e  effect, w h ich  h a d  been  show n b o th  
in  changes in  th e  n u m b e r  of sec re to ry  granules an d  in  o th e r  subm icroscopic 
ch a rac te ris tic s  w h ich  re fe rred  to  general a c tiv ity  o f  p a n c re a tic  ac inar cells 
o f  R a n a  escu len ta . I n  o u r p re sen t ex p erim en ts  we h a v e  fo u n d  th a t  s topp ing  
o f  a rtif ic ia l gastric  d is ten s io n  in  its  n eg a tiv e  s tag e , b rin g s a b o u t a reg io n ary  
reg en e ra tin g  te n d e n c y  o f th e  ac in a r cells. T he n u m b e r o f sec re to ry  granules 
in  com parison  w ith  th e  neg a tiv e  stag e  o f th e  d is ten sio n  show s a sign ifican t 
g ro w th . W ith  th is  p a ra lle l, v ascu o la tio n  o f th e  c y to p la sm  g radua lly  d is­
ap p e a rs , th e  e rg as to p la sm  becom es com pact, in  a d d itio n  num erous in tra c y to - 
p lasm ic  inclusions a p p e a r  rem in d in g  to  th e  e m b ry o n a ry  developing  stages. 
In  th e  nucleus th e re  a re  a p p a re n t changes in  th e  nucleo lus in  th e  period  o f 
reg en era tio n . G enera l conclusion : th e  d egenera tive  effect o f th e  gastric  d is­
te n s io n  poin ts to w a rd s  reg en e ra tio n , i f  we have  s to p p e d  th e  a rtific ia l gastric  
d istension .

94



IN T E R A C T IO N  O F C E L L  P O ISO N S A N D  M IN E R A L  SU R STA N C ES IN  
T H E  R E G U L A T IO N  O F  T H E  B O D Y  T E M P E R A T U R E  O F RATS

M agda  Mózes and  Gy . F ó rik a

Medical and Pharm acological In s titu te , D epartm ent of P athophysiology, T irgu M ures, R um ania

The m etab o lic  processes ta k in g  p lace a t  a  ce llu la r level w ere dam aged  b y  
severa l d a y s’ p re tre a tm e n t w ith  th y ro x in  or a lp h a  2—4 d in itro p h en o l or b y  
th e  single in jec tio n  o f a lp h a  2 -4  d in itro p h en o l or m onoiodine acetic  ac id . 
T he effect o f a lp h a  2—4 d in itro p h en o l (D N P ) a n d  m onoiodine acetic  ac id  
(M IA) w as in v e s tig a te d  b y  reco rd ing  th e  te m p e ra tu re  o f th e  rec tu m  of r a ts  
in  th e  con tro l g roups. A fte r  th is  th e  in flu en ce  o f 40 m g/100 g KCl an d  40 
m g/100 g M g S 0 4 was s e p a ra te ly  d e te rm in ed  on  th e  d ev e lopm en t o f th e  te m ­
p e ra tu re  o f th e  re c tu m  in  th e  p re - tre a te d  g roup  o f 10 ra ts .

In  ra ts  t r e a te d  w ith  th y ro x in  for 10 day s a n d  ev ery  second d ay  w ith  100 
gam m a/100 g doses, n e ith e r  Mg n o r К  h a d  te m p e ra tu re  decreasing  effect.

К  Cl in jec ted  120 m in u te s  a fte r  th e  a d m in is tra tio n  o f 1 m g/100 g D N P  
exerts  its  effect desp ite  th e  fa c t  th a t  th e  d ru g  its e lf  causes te m p e ra tu re  increase . 
A lthough  Mg decreases th e  oxygen  co n su m p tio n  ex a c tly  like K , in  ra ts  t re a te d  
d a ily  1 m g/100 g D N P  fo r 5 days i t  has a te m p e ra tu re  decreasing  effect. Mg 
has te m p e ra tu re  decreasin g  e ffec t even i f  KC1 is in jec ted  in to  th e  an im als 
in  sm all doses d u rin g  th e  p e rio d  while D N P  ex e rts  its  effect.

B o th  К  Cl a n d  M g S 0 4 in je c te d  180 m in u te s  a fte r  th e  a d m in is tra tio n  o f 
M IA  decrease th e  te m p e ra tu re  o f th e  an im als in  such  m easure  w hich su rpasses 
th e  effect o f M IA  an d  th e  o th e r  m inera l su b stan ces  one b y  one. A t th e  sam e 
tim e  KC1 p ro v ed  to  be v e ry  to x ic , in  th is  g roup  m ost an im als die du ring  th e  
ex p erim en ta l tim e .

E F F E C T  O F  M IN E R A L  SU B STA N C ES O N  GAS E X C H A N G E

Magda M ó zes , Gy . F órika  a n d  E r zsé h e t  B író

Medical and  Pharm acological In s titu te , D epartm ent o f Pathophysiology, Tirgu M ures, Rum ania

The u n ev en  sp read  o f ions in  th e  in tra c e llu la r  a n d  ex tra c e llu la r  space ag a in s t 
th e  c o n cen tra tio n  g ra d ie n t c an  be m a in ta in ed  on ly  b y  energy  lib e ra tio n . T h e  
u p se t o f eq u ilib riu m  causes th e  change o f  th e  p o la risa tio n  s ta te  o f th e  cell 
m em brane  an d  th e  en e rg y  re q u ire m e n t o f th e  cell. To e lu c id a te  th is  p ro b lem  
r a ts ’ oxygen  co n su m p tio n  a n d  th e  te m p e ra tu re  o f  th e  re c tu m  w ere m easu red  
a fte r  in jec tin g  a large dose a n d  severa l sm all doses o f  m inera l substances one 
a f te r  th e  o th e r.

I t  was e stab lish ed  th a t  40 m g/100 g KCl, 125 m g/100 g N aCl, or 40 m g/100 g 
M g S 0 4 decreased  th e  b o d y  te m p e ra tu re  an d  th e  oxygen  co n sum ption  o f th e  
an im als. T he e ffec t o f N aC l w as th e  s tro n g e s t a n d  m o st p e rm a n e n t. B y  in jec tin g  
double q u a n ti ty  o f  th e  ab o v e  described  doses in  fiv e  p o rtio n , in  every  30 
m in u tes , th e  K Cl increases th e  b o d y  te m p e ra tu re  w ith  a lm o st 1° C, w hile  
th e  NaCl an d  M g S 0 4 d ecreases i t  m ore an d  m ore  low er.
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A fte r in jec tin g  th e  K C l in  five sm all doses, the  125 m g/100 g N aCl decreases 
th e  te m p e ra tu re , w hile 40 mg/100 g M g S 0 4 has no effect u n d e r su ch  c ircu m ­
stan ces .

T H E  E F F E C T  O F  C H A N G ES IN  T H E  PO TA SSIU M  L E V E L  O N  SOM E 
D R U G S  IN F L U E N C IN G  T H E  B O D Y  T E M P E R A T U R E

M agda  Mózes, Gy . F ó r ik a  a n d  Magda  L ászló

Medical and Pharm acological In s titu te , D ep artm en t o f Pathophysiology, T irgu M ures, R um ania

A u th o rs  gave 2 X 4 m l 7.5 p er c e n t N a H 2P 0 4 da ily  to  ra ts  th ro u g h  a 
s to m a c h  tu b e  fo r 10 d ay s, and  o th e r  g roups of an im als w ere tr e a te d  w ith  
40 m g/100 g KCl 30 m in u tes  before th e  in v es tig a tio n . T he effect o f d iffe ren t 
d rugs w as m easu red  on  th e  te m p e ra tu re  o f  th e  rec tu m  in  th e  co n tro l group .

T he te m p e ra tu re  in flu en ce  of caffeine a n d  benzedrine has a m ore m o d era te  
e ffec t on an im als tr e a te d  w ith  N a H 2P 0 4, while th e  effect is u n ch an g ed  in  
an im als  tre a te d  w ith  KC1 in th e  co n tro l g roups. A t th e  sam e tim e  th e  te m ­
p e ra tu re  decreasing  e ffec t o f u re th a n  ceases com pletely  a fte r  th e  a d m in is tra tio n  
o f  N a H 2P 0 4, b u t  e x e r ts  its  effect u n c h a n g e d ly  a fte r KC1 tre a tm e n t. T h e  effect 
o f p h é n o b a rb ita l lessens a fte r N a H 2P 0 4 dosage an d  increases v e ry  m uch 
a f te r  KC1 dosage.

T he ex p erim en ts  in d ic a te  th a t  th e  u p se t of th e  m inera l eq u ilib riu m  of th e  
o rgan ism  changes th e  sen s itiv ity  fo r d rugs.

P H O S P H A T E  F R A C T IO N S  A N D  N U C L E IC  A CID S IN  T H E  G A ST R IC  
W A L L  O F RA TS T R E A T E D  W IT H  N E O S T IG M IN E  C H R O N IC A L L Y

Gy . Mó zsik , B . K is s , E rzé b et  T ó th , Ma r ia n n e  K rausz  an d  T. J ávor

Second D epartm ent of Medicine, U niversity  Medical School, Debrecen

T he sto m ach  w all w as analyzed  b iochem ica lly  b y  th e  au th o rs  in  ra ts  tre a te d  
w ith  N eostigm ine M eth y lsu lp h a te  (“ S tig m o san ” ) for tw o weeks w ith  a da ily  
dose of 2 X 0.2 m g /kg  ad m in is te red  i.p . The e x tra c tio n  was ca rried  ou t 
acco rd in g  to  Schneider—S ch m id t-T hannhauser's  m e th o d  from  th e  w hole, 
g la n d u la r  s to m ach  a n d  th e  ru m en . T h e  biochem ical analysis was perfo rm ed  
a t  th e  end  of th e  tr e a tm e n t an d  one m o n th  a fte r th e  cessation  o f  th e  N eo­
stig m in e  tre a tm e n t. T he acid-soluble ino rgan ic  and  o rganic  p h o sp h a te s , the  
phosph o lip id  p h o sp h a te s  were m easu red  according to  Brigg's m e th o d , th e  
nucleic  acids w ere e s tim a te d  on th e  basis  o f th e ir  sugar an d  p h o sphorus com ­
p o n en ts . I t  has b een  estab lished  th a t :  1. A fter N eostigm ine t r e a tm e n t  only 
th e  w eigh t o f th e  ru m e n  decreases a n d  w ith in  th is  th e  acid-soluble ino rgan ic  
p h o sp h a te s  (P  =  0.02), the  acid -so lub le  organic p h o sp h a tes  (P  =  0.04), th e  
phosph o lip id  p h o sp h a te s  (P <7 0 .001). R N A  and  D N A  (P  >  0.05) decreased  
likew ise. 2. The w e ig h t of th e  g la n d u la r  stom ach  d id  n o t change a f te r  N eo­
s tig m in e ; th e  ac id-so luble  inorganic  p h o sp h a te s  (P  <  0.001), th e  phosph o lip id
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p h o sp h a te s  (P  >  0.05) an d  th e  R N A  (P  =  0.02) decreased  in  th e  g la n d u la r  
s to m ach , w hile th e  acid-so luble  organic p h o sp h a te s  (P  <[ 0.001) an d  th e  
D N A  (P  ^  0.05) increased . 3. One m o n th  a fte r  th e  cessa tion  o f th e  N bostigm m e 
tre a tm e n t th e  w eigh t an d  all b iochem ical c o n s titu e n ts  o f th e  ru m en , th e  
ac id-so luble  ino rg an ic  p h o sp h a te s , th e  p h o sp h o lip id  p h o sp h a tes  and  th e  R N A  
in  th e  g la n d u la r  s to m ach  show ed th e  sam e re su lts  as a t  th e  end  o f th e  N eo ­
stig m in e  t r e a tm e n t, w hereas th e  acid-soluble o rgan ic  p h o sp h a tes  an d  th e  
D N A  reach ed  p re tre a tm e n t level in  th e  g la n d u la r  sto m ach .

T he a u th o rs ’ conclusions are as follows: 1. T he cholinergic dom inance  o f  
th e  au to n o m ic  nerves invo lves d ifferen t b iochem ical changes in  th e  g la n d u la r  
s to m ach  an d  in  th e  ru m en . 2. A fte r a chronic  N eostigm ine  tre a tm e n t “ sh o r t  
te rm ” an d  “ long  te rm ” b iochem ical changes can  be o bserved  in  th e  g la n d u la r  
s to m ach . 3. V ago to m y  an d  N eostigm ine t r e a tm e n t  re su lted  in  th e  sam e 
changes in  gastric  b iochem ism  (A cid-soluble in o rg an ic  p h o sp h a tes , p h o sp h o ­
lip id  p h o sp h a tes , R N A ).

C H L O R O P H Y L L A S E  A C T IV IT Y  IN  N O R M A L  A N D  M U TA N T M A IZ E
LEA V ES

A n n a  H .-N a g y , Máhia  F ű zi a n d  Á g n es  F .-D á n ie l

D epartm ent o f Evolution and Genetics, Eötvös Loránd U niversity and R esearch Group of P lan t Physiology, 
H ungarian  Academ y of Sciences, B udapest

H y d ro ly tic  a c tiv ity  o f ch lorophyllase  p re p a re d  from  n o rm al and  m u ta n t  
leaves was s tu d ie d  w ith  p u rif ie d  ch lorophyll a an d  ch lo rophy ll b as s u b ­
s tra te s .

I t  has b een  found  th a t  ch lo rophyllase  re p a ra tio n s  so lub ilized  b y  ace tone  
o f  various co n cen tra tio n s  a tta c h e d  ch lorophyll a an d  b to  a d iffe ren t e x te n t. 
M ichaelis c o n s ta n ts  d e te rm in ed  in  L in ew eav er-B u rk  p lo ts  w ere d iffe ren t fo r 
th e  tw o su b s tra te s .

C hlorophyllase p re p a re d  from  th e  f-ca ro tan ic  m u ta n t  h a d  a h igher a c tiv ity , 
w hile p re p a ra tio n s  from  lycopenic  m u ta n t show ed a low er a c tiv ity  th a n  th a t  
o f  th e  n o rm al leaves.

D e te rm in a tio n s  p erfo rm ed  a t  d ifferen t s tag es  o f  ch lo ro p last d ev e lo p m en t 
rev ea led  an  increase  in  ch lo rophyllase  a c tiv ity  u p  to  th e  period  o f g ran u m  
fo rm atio n . A fu r th e r  illu m in a tio n  resu lted  in  a decrease o f  ch lo rophy llase  
a c t iv i ty  o f th e  m u ta n ts .

C O M PA R A T IV E  IN V E S T IG A T IO N S  ON E R Y T H R O P O E T IN  A C T IV IT Y  
BY M E A S U R IN G  R A D IO A C T IV E  IR O N  (59 F E ) IN C O R P O R A T IO N

G. N agy  and G. I) es  tő
2 nd In te rnal Clinic and In s titu te  of Pathology, U niversity  Medical School, Debrecen

A uthors h av e  in v es tig a ted  th e  a c tiv ity  of e ry th ro p o e tin  in  ra ts  b y  m easu ring  
rad io ac tiv e  iro n  in co rp o ra tio n . T he e ry th ro p o e tin  w as ta k e n  from  th e  p la sm a  
o f  te n  p a tie n ts  w ith  develop ing  po ly cy taem ia  v e ra  a n d  te n  o th e r p a tie n ts
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•with d eco m p en sa ted  cor pu lm onale . T h e  a c tiv ity  value  o f th e  fo u n d  e ry th ro - 
p o e tin  w as exp ressed  in  p er cen t o f th e  in c o rp o ra te d  rad io ac tiv e  iro n , m easu red  
on  th e  con tro l g ro u p  tre a te d  w ith  physio lo g ica l NaCl. To m ake th e  resu lts  
m ore  com parab le  th e  a c tiv ity  o f e ry th ro p o e tin  p rep a red  from  h u m a n  blood  
h aem o ly sa te  w as d e te rm in ed  an d  tb e  a c t iv i ty  o f  th e  e ry th ro p o e tin  o f  the  
p o ly cy taem ic  p la sm a  an d  o f cor p u lm o n a le  p lasm a w as co m p ared  to  th is .

A ccord ing  to  th e  in v estig a tio n s th e  h u m a n  h aem o ly sa te  in c reased  th e  in co r­
p o ra tio n  of ra d io a c tiv e  iron  by  56 p e r  c e n t  on th e  average , th e  cor p u lm onale  
p la sm a  b y  149 p e r cen t, th e  p o ly cy taem ic  p lasm a  b y  193 p e r cen t, resp ec tiv e ly , 
d u rin g  24 h o urs, co m p ared  to  th e  c o n tro l g roup . T he values are  co rre la ted  
to  th e  m ass o f  re d  corpuscules c o n ta in e d  in  1 m l b lood  o f th e  ex p e rim en ta l 
an im als. T he re su lts  a re  s ign ifican t w ith in  0.1 per cen t.

C Y B E R N E T IC  A S P E C T S  IN  T H E  M O T O R  M E C H A N ISM  O F  L IF T IN G
T H E  W E IG H T

M. N e m e s s u r i , M r s . L. Y a d a y  and O. B i h a r i

N ational In s titu te  for M edicine o f Physical E ducation  and  Sports and the Group of Research Cinem atography 
of the H ungarian A cadem y of Sciences, Budapest

L ifting  of th e  w e ig h t was s tu d ied  u n d e r  la b o ra to ry  cond itions b y  th e  pho to - 
k in o g rap h ic  m e th o d  devised  b y  us, a n d  u sefu l for th e  analysis o f m icro-effects 
occurring  in  th e  m o to r  ac tion . In  th is  w a y  an  a rry th m ic  m o d u la tio n  o f m ove­
m e n t v e loc ity  cou ld  be d e m o n s tra te d  in  periods p roceed ing  a t  a re la tiv e ly  
slow  or m ed iu m  sp eed , while d u rin g  th e  fa s te s t m otions an  o sc illa tion  o f the  
acce lera tio n  v a lu es  could  be m easu red . T he p e rio d ic ity  o f  th e  m ov em en t 
process can  be tra c e d  b ack  to  a p u lsa tile  su p p ly  o f force w hich , in  o u r opin ion , 
is th e  consequence o f an  in te g ra tio n  o f  agon istic  an d  a n ta g o n is tic  forces. 
T h e  period ica lly  o p e ra tin g  a n ta g o n is tic  e ffec t could be d e m o n s tra te d  du ring  
th e  dece le ra tio n  p h ases  in  th e  E M G  reco rd s .

O n th e  basis o f  m o to r contro l c h a ra c te ris tic s  10 d iffe ren t periods can  be 
d isc rim in a ted  in  th e  m otion  process in s te a d  o f th e  u su a l four. A ccord ing  to  
th e  analysis o f  th e se  periods, we co n sid e r th e  m otion  process as b e ing  con tro lled  
b y  six  ty p es  o f  m o to r  forces w hich  jo in  to  form  th re e  force couples. In  th e  
s ta t ic  phase th e se  a re  th e  f ix a to r  a n d  a n tif ix a to r  forces th a t  becom e effective. 
I n  th e  d y n am ic  p h ase  th e  m ain  d ire c tio n  o f th e  d isp lacem en t is de te rm in ed  
b y  th e  k in e to r  an d  a n tik in e to r  forces th o u g h  m ovem ent d irec tion  is in fluenced  
also b y  tw7o o th e r  an tag o n is tic  m uscle  g roups, i.e. b y  th e  couple consisting  
o f  th e  m o d u la to r an d  the  a n tim o d u la to r .
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ON A D R E N E R G IC  M E C H A N ISM S IN F L U E N C IN G  E L E C T R O P H Y S IO - 
L O G IC A L  P R O P E R T IE S  O F  T H E  M Y O C A R D IU M

J .  P a p p  a n d  L. Sz e k e r e s

In s titu te  of Pharm acology, U niversity  Medical School, Pécs

I t  has been  show n t h a t  in  th e  h e a r t  in  situ  o f  th e  an aesth e tized  dog electro- 
physio logical changes u n d e rly in g  th e  decrease in  f ib rilla tio n  th re sh o ld  due to  
re flex  sy m p a th e tic  s t im u la tio n  e lic ited  b y  b ila te ra l  c a ro tid  occlusion, fu r th e r  
to  d irec t e lec trical s tim u la tio n  of th e  le f t  s te lla te  ganglion , as well as to  in t r a ­
venous o f  ad ren a lin e  o r n o rad ren a lin e  are  re la te d  to  th e  ex c ita tio n  o f ad renerg ic  
ß  recep to rs . T he decrease in  d iasto lic  th re sh o ld , th e  sh o rten in g  o f th e  re fra c to ry  
period , as well as th e  increase  in  a sy n ch ro n y  o f reco v ery  o f e x c ita b ility  — all 
due to  th e  e x p e rim e n ta l p rocedures m en tio n ed  — w ere p rev en ted  b y  1 -IN P E A , 
a com p o u n d  possessing  h ig h ly  se lec tive  ß  re c e p to r  b locking  p ro p e rtie s  and  
p ra c tic a lly  no qu in id in e-lik e  ac tio n , w hereas P h en o x y b en zam in e  — an  a 
recep to r b lock ing  a g e n t w as w ith o u t effect. — I t  has also been  show n th a t  
th e  m echan ism  o f th e  a rrh y th m o g en ic  effect o f  in creased  adrenerg ic  a c tiv ity  
and  th a t  o f O u ab a in  a re  d iffe ren t. W hile a sy n ch ro n y  o f recovery  o f  e x c ita b ility  
was in c reased  b y  b o th  sy m p a th e tic  s tim u la tio n  a n d  to x ic  doses o f O u ab a in , 
a s ig n ifican t increase  in  a sy n ch ro n y  o f im pulse p ro p a g a tio n  could be observed  
only  a fte r  O uaba in . — T he effect o f O uabain  to  increase  a sy n ch ro n y  could 
no t be in h ib ite d  — in  c o n tra s t  to  th e  sam e action  o f  sy m p h a te tic  s tim u la tio n  — 
by  se lective b lockade  o f  th e  ad renerg ic  ß  recep to rs .

T R A N S P O R T  C A PA C ITY  O F  L Y M PH  T R U N K S  IN  DOG

N . P a pp  and G. B. Maka ra

In s titu te  of E xperim en tal Medicine, H ungarian  A cadem y of Sciences, Budapest

1. T he ab d o m in a l a n d  th o rac ic  p a r t  o f th e  in ta c t  ly m p h  system  w as perfused  
w ith  d ilu te d  p lasm a  v ia  th e  in te s tin a l ly m p h  t ru n k . P ressures w ere m easu red  
w ith  e lec tro m an o m ete rs  in  sm all tr ib u ta r ie s  n e a r  th e  cy ste rn a  chyli a n d  th e  
en tran ce  in to  th e  ven o u s sy stem . W h en  th e  p erfu sio n  ra te  was v a ried  a lin ea r 
pressure-flow  re la tio n sh ip  w as found .

2. W hen  perfusion  w as m a in ta in e d  for one h o u r , th e  ly m p h  sy s tem  t r a n s ­
p o rte d  vo lum es 2 — 3 tim es  m ore th a n  th a t  o f th e  m ax im al ly m p h  p ro d u c tio n  
m easured  a fte r  p lasm ap h eresis . No d isru p tio n  o f ly m p h  tru n k  w all was found .
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E X A M IN A T IO N  O F  T H E  C H A N G E S P R O D U C E D  IN  P L A N T  М ЕТА В  • 
O L ISM  BY T H E  GAMMA IR R A D IA T IO N  (CO60) O F T H E  S E E D S

S. PÁL
D epartm ent of B o tan y  and P lan t Physiology, U niversity  of A gricultural Sciences, Gödöllő

T h e a im  of th e  p re se n t experim en ts  w as to  a sce rta in  th e  o n to g en e tic  changes 
p ro d u c e d  by  th e  s tim u la to ry  an d  in h ib ito ry  effects, re spec tive ly , o f  gam m a 
ir ra d ia t io n  given b efo re  sow ing on th e  n u tr i t io n  an d  c a rb o h y d ra te  m etab o lism  
o f  d iffe ren t p lan ts .

T hese  ex perim en ts h a v e  been m ade on  m aize , b ean , to m a to , a n d  sunflow er 
p la n ts  o f d ifferen t age, exposed to  th e  sam e grow ing conditions in  a c lim ate  
ch a m b e r. The scope o f  th e  in v es tig a tio n  covered  th e  m ovem ent o f  th e  reserve 
n u tr i t iv e  m a te ria l (N , P , c a rb o h y d ra te ) , th e  c a rb o h y d ra te  c o n te n ts  in  th e  
d iffe re n t organs as w ell as th e  u p ta k e  a n d  in c o rp o ra tio n  of labelled  p h o sp h o ru s. 
T h e  dose-values ap p lied  for th e  tr e a tm e n t  v a ried  betw een  500 to  10,000 r.

T h e  resu lts  o b ta in e d  so fa r  in d ica te  t h a t  fo r th e  in v es tig a tio n  o f  th e  p o sitive , 
a n d  neg a tiv e  effects, re sp ec tiv e ly , o f  th e  ir ra d ia tio n  o f  th e  seeds on  th e  g row th  
a n d  d ev e lopm en t o f  th e  p la n ts , th e  q u a n ti ta t iv e  change in  th e  c a rb o h y d ra te s , 
w ith in  th is  the  m o d ifica tio n  in  th e  ra tio  o f  th e  to ta l  an d  soluble c a rb o h y d ra te s  
as w ell as the  e x a m in a tio n  o f th e  u p ta k e  an d  in co rp o ra tio n  o f P 32 are p rom ising  
in  th e  recogn ition  o f  fu r th e r  co rre la tions.

E X O C R IN E  S E C R E T IO N  O F F R O G  P A N C R E A S  A N D  A C E T Y L -
C H O L Y N E

A .Puppi, T. M ontskó , L. K om akom y , a n d  A. T ig y i

Institu te  of Biology, U niversity  Medical School, Pécs

In  o u r ex perim en ts we have in v e s tig a te d  th e  re la tio n sh ip  ex is tin g  betw een  
th e  exocrine sec re tio n  o f frog (R a n a  escu len ta ) p ancreas an d  ace ty lcho line  
b y  an a lyz ing  th e  changes o f th e  fo llow ing th re e  fu n c tio n a l p a ra m e te rs : W e 
h a v e  exam ined  on  fa s tin g  an d  fed  an im als , 1. th e  changes in  th e  ra te s  of 
ce llu la r a c tiv ity  m ak in g  use of n e u tra l re d  a b so rp tio n  m ethod , 2. q u a n ti ta t iv e  
chan g es in  th e  zym ogen  secre to ry  g ran u les  an d , 3. a lte ra tio n s  o f th e  q u a n t i ta ­
tiv e  ch a rac te ris tic s  o f  secre ted  p a n c re a tic  f lu id  u n d e r th e  effect o f ace ty lcho line  
in  v a rio u s doses. I t  h as  been  es tab lish ed  th a t  acety lcholine p roduces effects 
o n ly  in  m inu te  doses in  all of th e  th re e  ex am in ed  p a ram e te rs  w hile in  h igher 
doses th is  su b stan ce  h as  no effect. T h e  ce llu lar a c tiv ity  level show s a 29 per 
c e n t g row th  in  fa s tin g  anim als, a t  th e  sam e tim e  th is  in c rem en t w ith  fed 
frogs is equal to  33— 37 p er cen t. T he n u m b e r o f  zym ogen sec re to ry  granu les 
in  b o th  s ta rv in g  an d  fed  anim als show s a s ig n ifican t d im in u tio n  fo llow ing ace ty l­
cho line  tre a tm e n t. A fte r  ace ty lcho line  in jec tio n s th e  q u a n ti ty  o f  secre ted  
p a n c re a tic  flu id  doub les in  fa s tin g  e x p e rim e n ta l anim als w hile in  fed  frogs 
th e re  is an  inversion  in  th is  tre n d , since we observed  a 52 p er cen t d im in u tio n  
re la te d  to  th e  e le v a te d  level o f secre tio n  o f  p an c re a tic  flu id . On th e  basis o f
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th e  above m en tio n ed  fac ts  i t  seem s h ig h ly  reaso n ab le  to  consider th e  re g u la to ry  
role o f ace ty lcho line  as a m ed ia to r  in  th e  co n tro l o f exocrine  functions o f  
pancreas.

F IN E  S T R U C T U R E  O F  V E R T E B R A T E  P H O T O R E C E P T O R S  IN  D A R K - 
A N D  L IG H T -A D A P T E D  STA TE

P .  R Ö H L IC H

D ep artm en t of H istology and Em bryology, U niversity  Medical School, B udapest

T he fo rm ald eh y d e-g lu ta ra ld eh y d e-o sm iu m  com plex  f ix a tio n  in tro d u ced  b y  
us in  th e  e lec tro n  m icroscopy  o f th e  re tin a  m ade i t  possib le to  follow th e  f in e  
s tru c tu ra l changes o f  p h o to recep to rs  in  d a rk - an d  lig h t-a d a p ta tio n . In  ro d  
o u te r  segm ents o f  d a rk -a d a p te d  frogs an d  ra ts  th e  tw o  a d ja c e n t m em branes 
o f th e  recep to r discs w ere closely apposed  c o n ta in in g  an  in te rm e d ia te  dense 
lay e r o f v a ry in g  th ick n ess . A 700 to  900 L u x  illu m in a tio n  fo r several m in u te s  
m ade th e  apposing  m em b ran es o f  th e  discs to  s e p a ra te  a n d  th e  in te rm e d ia te  
dense su b stan ce  to  d isap p ear.

D ifference ab so rp tio n  sp e c tra  received  b y  c y to p h o to m e try  o f  iso la ted  a n d  
fix ed  ro d  o u te r  segm en ts from  d ark - an d  lig h t-a d a p te d  frogs show ed in  d a rk - 
a d a p te d  p h o to recep to rs  th e  p resence  o f su b stan ces  h av in g  a b so rp tio n  m ax im a  
a t  480 an d  380 ,«m. T h e  osm iophilia  o f th e  dense su b s ta n c e  in  th e  re c e p to r  
discs an d  th e  a b so rp tio n  p ro p e rtie s  o f a ld eh y d e-fix ed  o u te r  segm ents seem  
to  in d ica te  th e  id e n ti ty  o f th e  dense lay e r o f th e  discs w ith  th e  ch rom ophor 
o f  rh o d o p sin , th e  re tin a l.

T H E  C O M B IN E D  E F F E C T  O F IO N IZ IN G  R A D IA T IO N  AND 
M A G N ETISM  O N  T H E  G R O W T H  O F  V IC IA  FA B A  ROOTS

A. SÁNTHA
H ealth Service of the  H ungarian  People’s A rm y and “ Frédéric Joliot-Curie”  N ational Research In s titu te  for Radiobiology

and Radiohygiene, Budapest

In  co n tin u a tio n  o f  ea rlie r s tu d ies  on th e  m u tu a l bio logical effects o f  m a g ­
n e tism  an d  ion izing  ra d ia tio n , th e  g ro w th  ra te  o f  V icia fa b a  ro o ts  u n d er th e  
com bined  effect o f a m ag n e tic  fie ld  an d  X -irra d ia tio n s  w as s tu d ie d .R e s tin g  
an d  p reg e rm in a ted  seeds, re sp ec tiv e ly , w ere p u t  in to  a hom ogeneous, p e r ­
m a n e n t m ag n e tic  fie ld  o f  a b o u t 3000 oersted  fo r 24 to  72 h o u rs . N ex t, th e  
groups w ere d iv id ed  in to  tw o  p a r ts . T he h a lf  o f  each  g roup  w as ir ra d ia te d  
w ith  a dose o f 200, 400 or 600 R , resp ec tiv e ly . T he o th e r ha lves c o n s titu te d  
th e  u n ir ra d ia te d  co n tro ls . F in a lly , th e  m ean  g ro w th  ra te  fo r 10 days w as 
d e te rm in ed  for b o th  th e  ir ra d ia te d  an d  co n tro l g roups. T he ir ra d ia tio n  an d  
m ag n etic  effect, re sp ec tiv e ly , w ere also d e te rm in ed  — as co m p ared  to  th e  
n o rm al con tro l. T he lec tu re  w ill re p o r t  in  d e ta il on th e  s ta tis t ic a lly  e v a lu a ted  
re su lts , as 1. M agnetising  o f re s tin g  seeds is ineffec tiv e , th e ir  ir ra d ia tio n
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in h ib its  grow th . 2. M agnetising  of g e rm in a tin g  seeds p ro m o tes  g ro w th , th e ir  
ir ra d ia tio n  in h ib its  g ro w th , paralle l to  th e  dose. 3. M agnetised , re s tin g  seeds 
are  less dam aged  b y  ra d ia tio n  th a n  g e rm in a tin g  ones. 4. A fte r ir ra d ia tio n  
w ith  200 to  400 R  o f  m agnetised , g e rm in a tin g  seed, th e ir  g ro w th  ra te  a p ­
p roaches th e  n o rm a l v a lu e . Some slig h t g ro w th  m ig h t be  d e tec ted  even  a fte r  
600 R , while th e  c o n tro ls  do no t d isp lay  a n y  g row th . A ccord ing ly , m agnetis in g  
to  a ce rta in  e x te n t co u n te rb a lan ces th e  b io n eg a tiv e  effect o f ion izing  ra d ia tio n s . 
T h e  m echanism  o f  th is  p ro tec tiv e  e ffec t is u n rev ea led  as y e t.

T H E  U SE O F  N E U T R O N  A C T IV A T IO N  A N A L Y SIS  F O R  S T U D IE S  
ON M E T A B O L IC  A N D  T R A N S P O R T  P R O C E S S E S

A. SÁRDia n d  P. Sánd o r

Experim ental R esearch  D epartm ent and P harm aceu tica l Organic Chem istry In s titu te , Budapest

T he role of m icro e lem en ts  in  m e tab o lic  an d  tr a n s p o r t  processes w as s tu d ied  
b y  ac tiv a tio n  a n a ly s is . S tab le , an d  p o r t-a c tiv a te d  iso topes w ere b u il t  in to  
th e  m olecule o f  d iffe re n t p h arm aco n s, a n d  i t  was possib le  b y  th is  m eth o d  
to  follow  up  th e  m e tab o lic  changes o f  th e  drugs.

F o r th e  a c tiv a tio n  14 MeV n e u tro n s  w ere used  fro m  a n eu tro n -g e n e ra to r , 
th e  coun tin g  e q u ip m e n t consisted o f  a  N a l  (T 1) c ry s ta l w ith  a 128 channel 
an a ly zer. B y usin g  th is  m ethod  i t  w as also possible to  d e te rm in e  th e  oxygen 
c o n te n t of o rgans p re v io u s ly  d e h y d ra te d . A  new  an d  q u ick  m e th o d  w as used  
fo r th e  physica l a n d  chem ical e lim in a tio n  o f th e  d is tu rb in g  m a te ria ls .

T h e  I-m e tab o lism  o f  th e  th y ro id  can  be d e te rm in ed  b y  m eans o f th is  
m e th o d  m ore sen s itiv e ly , w ith o u t g iv in g  ac tiv e  I .  O ne can  exam ine th e  A TP 
m etab o lism  m ore e x a c tly  w ith  18 lab e lled  w a te r  b y  u sin g  a c tiv a tio n  analysis , 
th a n  w ith  32 iso to p e . T he patho log ica l processes in  th e  m u scu la r tissu es , an d  
th e  changes in  th e  c o n cen tra tio n  o f  N a , K , Cl, P  in  connec tion  w ith  these  
pa tho log ica l p rocesses can  be also m e asu red  b y  th is  m e th o d . W hen  a v e ry  
sm all am o u n t o f sam p le  is availab le  in  th e  case o f t r a n s p o r t  across cellu lar 
m em brans — th e  c o n c e n tra tio n  of so d iu m  an d  p o tass iu m  could  be d e te rm in ed  
m ore reliab le b y  th is  m ethod , th a n  b y  flam e  p h o to m e try . — T he sign ificance 
o f  selenium , as tr a c e  e lem ent, was p ro v e d  in  th is  m an n e r. W ith  a su itab le  
s ta b le  iso tope, a g re a t  num ber o f m e tab o lic  in v es tig a tio n s  w ere perfo rm ed  
ev en  on h u m an  m a te r ia l  (e.g. d u rin g  p reg n an cy , or in  fe tuses).

T H E  E F F E C T  O F  D E N E R V A T IO N  O N  CA++ U P T A K E  A N D  A T Pase 
O F  SA R C O PLA SM IC  R E T IC U L U M

F. A. Sr e t e r  a n d  J .  Ger g el y

D epartm ent of Muscle R esearch , Retina Foundation, In s titu te  of Biological and  M edical Sciences, K ennedy 
Memorial Laboratories, M assachusetts General Hospital and  D epartm en t of Biological Chem istry, H arvard  M edical School,

Boston, M assachusetts, USA

A n in te re s tin g  a sp e c t o f th e  n e u ra l re g u la tio n  o f  m uscle s tru c tu re  an d  
fu n c tio n  is th e  re p o r te d  change in  th e  m em branous s tru c tu re  o f th e  sa rco ­
p lasm ic  re ticu lu m  (S R ) in  d en e rv a ted  m uscle (1, 2) a n d  th e  re p o rte d  increase
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in  th e  C a++ t r a n s p o r t  o f  frag m en ted  sa rcop lasm ic  re tic u lu m  (F S R ) (3 ,4 ) .  
W e u n d e rto o k  a fu r th e r  s tu d y  o f  th is  phen o m en o n , p a r tic u la r ly  w ith  a v iew  
to  co rre la tin g  t r a n s p o r t ,  A TPase a c tiv ity  an d  u ltra s tru c tu re . T he C a-u p tak e  
o f  F S R  in  th e  p resence  o f o x a la te  increased  a f te r  d e n e rv a tio n  fo r 12-14 d ay s  
a n d  re tu rn e d  to  i ts  in itia l va lue  in  a b o u t 30 days. D u rin g  th e  sam e tim e  
A T Pase a c tiv ity  s te a d ily  increased . T hus in  th e  th ird  an d  fo u r th  weeks a f te r  
d en e rv a tio n  th e  ПСа/Zl A TP decreased , in d ic a tin g  a decreased  effic iency  o f  
th e  F S R . E le c tro n  m icroscopic e x am in a tio n  o f n eg a tiv e ly  s ta in e d  p re p a ra tio n s  
o f  F S R  from  d e n e rv a te d  m uscle show ed a loss o f  ta il-like  s tru c tu re s  a t ta c h e d  
to  no rm al vesicles. In  th e  absence o f  o x a la te  no increase  in  C a-up take  w as 
observed . The A T P ase  a c tiv ity  in creased  4-fo ld  an d  th e  effic iency  ex p ressed  
as A Ca/A  A T P  w as decreased  from  th e  beg inn ing . F u r th e r  stud ies w ill be  
need ed  to  e s tab lish  th e  m echanism  o f th ese  changes.
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A L L O S T E R IC  R E G U L A T IO N  O F  T H E  B IO S Y N T H E S IS  O F  A R O M A TIC
A M IN O  A C ID S

Ma ria  Sta u b  and  G. D én e s

In s titu te  of Medical Chem istry, U niversity  Medical School, B udapest

In  E . coli К  12 th e  f ir s t  s tep  in  th e  b io syn thesis  o f a ro m a tic  am ino ac ids 
is th e  co n d en sa tio n  o f  P E P  (phosp h o en o lp y ru v ic  acid) a n d  E 4 P  (e ry th rose-4 - 
p h o sp h a te )  to  D A H P  (2 -k e to -3 -d eo x y -arab o h ep to n a te -7 -p h o sp h a te ). T h e re  
are  th ree  D A H P -sy n th a se  isoenzym es in  th e  cells. T he c a ta ly tic  a c tiv ity  o f  
th e se  enzym es is th e  sam e, on ly  th e ir  se n s itiv ity  to  a llo ste ric  in h ib itio n  is 
d iffe ren t.

In  th e  course o f  o u r in v estig a tio n s th e  P H E  (pheny l-a lan ine) sen s itiv e  
D A H P -sy n th ase  w as p a r tia lly  p u rif ie d  an d  th e  re a c tio n  m echan ism  c leared  
b y  k in e tic  an a ly sis . I t  has been fo u n d  th a t  th e  free enzym e reac ts  f ir s t  w ith  
R E P  th e n  in o rg an ic  p h o sp h a te  (th e  f i r s t  p ro d u c t)  is re leased  p rio r to  th e  
a d d itio n  of th e  second  su b s tra te  E 4 P .

T he essence o f  a llo ste ric  re g u la tio n  is th e  change in  th e  co n fo rm atio n  o f  
th e se  enzym es. T h e  change in  en e rg y  due to  th e  fo rm a tio n  o f th e  en zy m e- 
s u b s tra te  or t h a t  o f  th e  en zy m e-in h ib ito r com plexes m a y  be re la te d  to  th is  
change in  c o n fo rm a tio n . W e h av e  fo u n d  th a t  th e  fo rm a tio n  of en zy m e- 
in h ib ito r  com plex  is connected  on ly  w ith  a  v e ry  sm all change in  en e rg y . 
H ow ever, th e  fo rm a tio n  o f en z y m e -P E P  com plex  is accom pan ied  b y  —49500 
cal. change in  fre e -e n th a lp y .
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E F F E C T  O F D E T E R G E N T S  A N D  P H O S P H O L IP A S E -C  ON T H E  
P R O P E R T IE S  O F  SA R C O PLA SM IC  R E T IC U L A R  F R A C T IO N

M. S z a b o l c s  and A. Kövér

Central R esearch L abo ra to ry  and D epartm ent o f P hysiology, U niversity Medical School, Debrecen

A ccord ing  to  th e  d a ta  o f M artonosi (F ed . P roc . 23. 913. 1964) phospho lip id s 
p la y  an  im p o r ta n t  ro le  in  th e  b u ild in g  u p  o f th e  s tru c tu re  o f sarcop lasm ic 
re tic u lu m  (SR ). I n  th e  p resen t e x p e rim e n ts  au th o rs  h av e  show n th a t  th e  
A TPase an d  ch o lin este rase  ac tiv ities o f  S R -frac tio n  o b ta in e d  from  fish  m uscle 
is in c reased  u p o n  its  d igestion  w ith  phospho lipase-C , a t  th e  sam e tim e  th e  
Ca a c tiv a tio n  o f  A T P ase  as well as th e  C a-up take  o f  S R F  decrease. T h e ir 
d a ta  suggest t h a t  rem o v a l of p h o sp h o lip id s  resu lts  in  a re a rra n g em e n t o f  
p ro te in  s tru c tu re  o f  S R . The re la tiv e ly  low  activ ities o f A T Pase an d  cholin­
e ste rase  in d ica te  a h ig h e r s tru c tu ra l o rg an iza tio n  w hile th e  re la tiv e ly  h igh  
enzym e ac tiv itie s  sho w  a low er one in  S R .

T he au th o rs  h a v e  d em o n stra ted  t h a t  enzym e ac tiv itie s  are  in creased  b y  
d e te rg en ts  (d eso cy ch o la te , T rito n  X -100) in  a d iffe ren t degree d ep en d en t on 
species. F o r ex am p le  desocycholate in c reases  th e  cho linesterase  a c tiv ity  o f  
f ish  m uscle S R F  b y  a b o u t 8-16 fo ld , th e  A TPase a c tiv ity  3 -4  fo ld , th e  
cho linesterase  a c t iv i ty  o f ra b b it  S R F  3 fo ld , an d  th e  A T P ase a c tiv ity  1.5 fold. 
A n increase  in  en zy m e a c tiv ity  in  th e  s im ila r  d irec tion  b u t  o f a low er degree 
can  be observed  in  th e  case of b o th  S R F ’s w hen  T rito n  X -100 is being  app lied .

T he use of d e te rg e n ts  to  d isorganize S R F  an d  th e n  th e  rem o v al o f d e te rg en ts  
b y  gel f i l tra tio n  seem  to  be a c o n v e n ie n t p rocedure  to  iso la te  cho linesterase  
from  S R F .

D A TA  ON T H E  R E L A T IO N  O F  T H E  T R A N S P O R T  O F  L IP ID S  IN  
B LO O D  S E R U M  A N D  T H E  R E S P IR A T IO N  O F  L IV E R  C ELLS

IN  T H E  R A T

T. S z a m o s i , K a t a l i n  G o m b o s i , J ú l i a  T í m á r

In s ti tu te  of B iochemistry, U n ivers ity  M edical School, B udapest

D iabe tes was in d u c e d  in  one o f tw o  g ro u p s o f ra ts  b y  6 m g/100 g a llo x an  
g iven  in tra v e n o u s ly . T h e  o th e r g roup  w as neu ro tized  b y  so u n d , lig h t an d  
v ib ra tio n a l s tim u li a n d  b y  con flic ting  u n co n d itio n a l re flexes. These stim u li 
w ere com bined  acco rd in g  to  a p re v io u s ly  scheduled  p ro g ram . A ccord ing  to  
th e  re c e n t in v e s tig a tio n s  b o th  d iab e tes  a n d  n eu ro tiza tio n  b y  th e  ab o v e-m en ­
tio n e d  tech n iq u e  g ive rise to  h y p erch o leste ro laem ia . S erum  cholestero l, free 
f a t ty  acid  an d  p h o sp h o lip o id  levels w ere  m easu red , an d  th e  oxygen  u p ta k e  
o f  u n tre a te d  m ito c h o n d ria  and  th o se  t r e a te d  w ith  u ltra so n ic  v ib ra tio n  in  th e  
p resence  o f su cc in a te  w as observed  b o th  in  d iab e tic  an im als w ith  b lood  su g ar 
levels o f a b o u t 300 m g  p e r cen t a n d  in  n eu ro tized  ra ts . F in a lly , th e  N A D H 2 : 
: N A D P  o x y d o re d u c ta se  enzym e a c t iv i ty  o f  partic les o b ta in e d  b y  u ltra so n ic  
v ib ra tio n  was d e te rm in e d .

104



In c rea sed  cho lestero l levels were asso c ia ted  w ith  e lev a tio n  o f free f a t ty  
acids an d  p h o sp ho lipo ids; th e  in c re m e n t w as d iffe ren t in  th e  tw o  g roups. 
T he oxygen  u p ta k e  o f  liv er m ito ch o n d ria  increased  an d  th e  N A D H 2 : N A Û P  
o x y d o red u c tase  en zy m e a c tiv ity  also decreased  in  b o th  groups. T he resu lts  
w ere an a ly sed  s ta tis tic a lly .

E F F E C T  O F  A C O M B IN A T IO N  O F  P R O C A IN E , P H E N Y L E T H Y IB A R ­
B IT U R IC  A C ID  A N D  A T R O P IN E  ON PU L M O N A R Y  O E D EM A

I. Szám , A n na  Gu ly á s  an d  J. H olló

4 th  Medical Clinic, U niversity  Medical School, Budapest

T he effect o f th e  “ C ocktail”  o f p ro ca in e , p h e n y le th y lb a rh itu r ic  ac id  an d  
a tro p in e  (0.1 g p ro c a in u m  h y d ro ch lo r., 0.015 g ac idum  p h e n y le th y lb a rb itu r .,
0.3 m g a tro p in u m  su lfu r., 10 m l aq u a  dest.) was te s te d  on ex p e rim en ta l lu n g  
oedem a p ro d u ced  e ith e r  b y  ep in ep h rin e  (0.8 m g/100 g in tra p e rito n .)  or b y  
am m o n iu m  chloride (0.7 m l/100 g o f  6 p e r  cen t so lu tio n  in tra p e rito n .)  in  79 
w h ite  ra ts . In  th ese  ex perim en ts th e  e ffec t o f  th e  d ru g  w as com pared  to  th a t  
o f  p roca ine  (0.5 m l/100 g o f 1 p er cen t so lu tio n  in tra p e r it.) . In  th e  ex p erim en ts  
w ith  b o th  ty p es  o f  oedem a th e  p e rcen tag e  o f  su rv iv in g  an im als an d  th e  
su rv iv a l tim e  w ere increased  essen tia lly , a n d  also a ce rta in  p ro tec tio n  ag a in s t 
p u lm o n a ry  oedem a w as observed. In  b o th  te s t  series th e  “ C ock tail”  (0.5 
m l/100 g o f 1 p e r c e n t so lu tion  in tra p e r it .)  w as m ore effective th a n  p rocaine .

7 o u t o f  10 p a tie n ts  w ith  severe lu n g  oedem a an d  sim u ltan eo u s diseases 
o f  th e  c ircu la tio n , re sp ira to ry  t r a c t ,  o r cen tra l nervous sy s tem  w ere tre a te d  
successfu lly  b y  in jec tio n s  o f 10 m l o f  th e  “ C ock tail” . In  14 cases th e  effect 
on b ronchospasm s w as te s te d : each  o f  th e  p a tie n ts  h a d  to  undergo  spiro- 
g rap h ic  te s ts  before  “ C ock tail”  in je c tio n  a n d  a fte r. T he sp irog raph ic  re su lts  
w ere co m p ared  w ith  th e  “ ep inephrine  re a c tio n ”  of th e  in d iv id u a l p a tie n ts . 
In  12 o f  th e  to ta l  14, “ C ocktail”  in je c tio n  increased  th e  v ita l  cap ac ity .

C O N N E C T IO N  B E T W E E N  C A TIO N  T R A N S P O R T  A N D  S H A P E  
M A IN T E N A N C E  O F  E R Y T H R O C Y T E S

I lma Szász, I .  Á r k y  a n d  G . G Á im o s

Research In s titu te  of the N ational Blood Center, Budapest

S tra u b  an d  G árdos p ro v ed  th a t  th e  ac tiv e  ca tio n  tra n s p o r t  o f e ry th ro cy te s  
is an  A T P  req u irin g  process. N akao  a n d  co-w orkers d e m o n s tra te d  th a t  th e  
m a in ten an ce  o f th e  b iconcave shape o f  e ry th ro c y te s  is also a fu n c tio n  o f  th e  
ce llu la r A T P  level. W h it ta m  ra ised  th e  q u es tio n  w h e th e r th e  shape  m ain ten an ce  
is a d irec t A T P u tiliz in g  func tion  or i t  req u ires  A T P on ly  secondarily  th ro u g h  
th e  io n  m ig ra tio n s a n d  th e  changes in  sh ap e  occur on ly  as a re su lt o f changes 
in  ion  com position  a n d  osm otic re la tio n s.
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T h e  connection b e tw e e n  ac tive  ca tio n  tr a n s p o r t  a n d  sh ap e  m a in ta in in g  
fu n c tio n  has been  in v e s tig a te d  in  th e  course o f A T P  u tiliz in g  an d  g en era tin g  
re a c tio n s  (glycolysis in h ib itio n , fe rm e n ta tiv e  an d  o x id a tiv e  A T P  resy n th esis). 
T h e  tw o processes w ere  in fluenced  b y  o u ab a in  in  an  opposite  w ay  w hich  
sugg ests  the  in d ep en d en ce  o f th e  tw o  m echan ism s an d  th e ir  co m p e titio n  fo r 
A T P . In  ad d itio n  to  th e  K +- N a + ex ch an g e , th e  K +—H + exchange , in d u ced  
b y  N a F , w hich re su lts  in  a sig n ifican t decrease in  vo lum e w as in v es tig a ted . 
T h e  resu lts  o f th e se  ex p e rim en ts  h av e  show n th a t  ca tio n  tra n s p o r t  in  i ts e lf  
is b u t  o f little  im p o r ta n c e  in  th e  sh ap e  changes. O n th e  o th e r  h a n d  one has 
to  consider th e  A T P ase  in h ib ito ry  an d  th e  so called d ire c t m em b ran e  e ffec t 
o f  N a F . The d ifferences o f th e  d irec t m em b ran e  effect on ca tio n  tr a n s p o r t  
a n d  on  shape m a in te n a n c e  will be d iscussed , com pared  w ith  th e  ch a rac te ris tic s  
o f  o uaba in -sensitive  a n d  in sensitive  A T P ase  frac tio n s o f h aem olysa tes an d  
iso la te d  e ry th ro cy te  m em b ran e  p re p a ra tio n s , resp ec tiv e ly .

E F F E C T  OF P U R E  LO W  P R E S S U R E  O X Y G E N -E N V IR O N M E N T  O N  
T H E  M E T A B O L ISM  O F  RATS

I. Sz e l b n y i , J. Sós, Вок N am  L i , L. Se l m e c i, J. R igó

In s titu te  o f Pathophysiology, U niversity  Medical School, B udapest

I n  th e ir  f ir s t  e x p e rim e n ta l series, au th o rs  p laced  a lb ino  ra ts  for 8 h ou rs 
in  lo w -p ressu re-ch am b er con ta in in g  p u re , low  p ressu re  (260 m m H g) oxygen . 
T h e  contro l an im als w ere  k e p t u n d e r n o rm a l a tm o sp h eric  cond itions. B eg inn ing  
w ith  th e  e x p e rim e n ta l 8 hours th e  u rin e  w as collected  d u rin g  24 hours an d  
th e  N a, К  and  Ca c o n te n t , as well as th e  to ta l-N  an d  am ino  ac id -ex cre tio n  
d e te rm in ed . The L D H  a c tiv ity  o f th e  b lood  serum  an d  o f th e  m y o card , as 
w ell as the  g ly co g en -co n ten t o f th e  h e a r ts  w ere also exam ined .

I t  could be e s ta b lish e d , th a t :
1. C a-excretion s ig n if ic a n tly  increases, N a-vo idance  s lig h tly  rises, K -excre- 

t io n  rem ains u n c h a n g e d . T he v alue  o f th e  N a/К  ra tio  increases;
2. The q u a n tity  o f  to ta l-N  increases in  th e  u rin e ;
3. E xcre tion  o f  so m e am ino acids rem ain s u n ch an g ed  (a sp a rtic  acid , g lu t­

a m ic  acid, arg in ine) v o id an ce  of c e r ta in  am ino  acids (leucines, p h en y la lan in e  
p ro lin e , alanine) is in c reased .

4 . L D H  a c tiv ity  o f  th e  serum  a n d  th e  m yocard  w as id en tica l in  b o th  
g ro u p s;

5. In  the  course o f  acu te  charge g lycogen co n te n t o f th e  h ea rts  d id  n o t 
change.
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C H A N G E S IN  LY O SO M A L E N Z Y M E  A C T IV IT Y  IN  L Y M P H O ID  O R G A N S 
O F  G U IN E A  P IG S  O F  V A R IO U S A G E

Má r t a  Sz ig e t i

H istological and Embryological In s titu te , U niversity  Medical School, B udapest

T he p h ag o cy to tic  a c tiv ity  of th y m u s  an d  spleen has b een  s tu d ie d  in  ea rly  
d ev e lo p m en ta l s tag es  o f guinea p ig . As an  in d ica to r  for m easu rin g  th e  process 
th e  changes in  specific  a c tiv ity  a n d  h istochem ical lo ca liza tio n  o f ac id -p a ra- 
n itro p h e n y lp h o sp h a ta se  were observed . T he ex p e rim en ta l re su lts  o f n e o n a ta l 
th y m u s  show  a read iness to  physio log ica l in v o lu tio n . T he specific  a c t iv i ty  
o f  acid  p N P P -ase  increases com pared  to  th e  prev ious em bryo log ica l s tag e ; in  
th e  h istochem ica l p ic tu re  m acro p h ag  a c tiv a tio n  is a c c e n tu a te d , p ro d u c tio n  
a n d  g ro w th  o f H a ssa ll’s corpuscles are  e lev a ted . I n  sp leen  b o th  enzym e 
a c tiv i ty  an d  th e  n u m b e r  of p h ag o cy tic  cells rise in  even  g re a te r  degree. A fte r 
tw o -th ree  weeks th e  p h ag o cy to tic  a c t iv i ty  in  th e  th y m u s  e m p h a tica lly  d e ­
creases — sim ila rly  to  a reg en era tio n . I n  spleen th is  change ta k e s  place o n ly  
to  a s ligh t e x te n t. W hile b y  th e  f i f th  w eek  of th e  d ev e lo p m en t o f th e  gu inea  
p ig  enzym e a c tiv i ty  increases ag a in ; in  th e  th y m u s i t  reaches on ly  th e  
em bryo log ica l lev e l, in  spleen i t  is m u ch  m ore p ron o u n ced .

IN V E S T IG A T IO N  O F  A N A P H Y L A X IC A L  P H E N O M E N O N  IN  F R O G S

T . Szil á g y i, H e d v ig  Cser n y á n sz k y  an d  S. I m r e

Pathophysiological In s titu te , U niversity  Medical School, B udapest

A ccord ing  to  o u r in v estig a tio n s a n tib o d y  p ro d u c tio n  can  be observed  a g a in s t 
so lub le  an tigens in  frogs a t a su ita b le  en v iro n m en ta l te m p e ra tu re .

To e luc ida te  th e  an ap h y lax ie  re a c tio n s , th e  reac tio n s to  hom ologous a n d  
hetero logous an tig en s  b y  sen sib iliza ted  R an a  escu len ta  w ere in v es tig a ted . 
T he ex p erim en ts  w ere carried  o u t on  iso la ted  frog h e a r ts  a n d  on m esen te ria l 
m icroc ircu la tion . A ccord ing  to  th e  re su lts , no specific reac tio n s  w ere o b ta in e d  
to  hom ologous a n tig e n  on passive sensib ilized  iso la ted  frog  h e a rts  b y  a n ti-  
b o v in e , y -globulin  a n d  a n tio v a lb u m in  ra b b i t  serum .

In  ex p erim en ts  p erfo rm ed  on th e  p e rito n e u m  of passive  sensib ilized  R a n a  
escu len ta  p ro longed  co n trac tio n  o f  th e  m esen te rium  a rte rio ls  was o bserved  
a fte r  th e  ap p lica tio n  o f  hom ologous an tig en . This effect p ro v ed  to  be specific  
on th e  basis of th e  con tro l ex p erim en ts .

A ccord ing  to  o u r re su lts  am ong th e  in v es tig a ted  b iogen  am ines (ad ren a lin , 
ace ty lcho lin , h is ta m in e , sero tonine) th e  h is tam in e  seem s to  possess s im ila r 
effect to  th e  m icro c ircu la tio n  re a c tio n  o f  a n tig e n s -a n tib o d y .
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IN V E S T IG A T IO N S  ON T H E  M E T A B O L IC  R A T E  IN  C A PSA IC IN  
D E S E N S IT IZ E D  RATS

J .  SZO LC SÁ N Y I

In s ti tu te  of Pharm acology, University* Medical School, Szeged

A ccord ing  to  p re v io u s  ex perim en ts th e  h y p o th a la m ic  w arm  recep to rs can  
be  irrev ers ib ly  d esen sitiz ed  b y  capsa ic in . Such desensitized  an im als are n o t 
ab le  to  regu la te  th e i r  b o d y  te m p e ra tu re  a g a in s t h e a t. (Jan csó , Ja n c só -G á b o r  
a n d  Szolcsányi 1966). T he ex p e rim en ts  w ere e x ten d ed  to  th e  ex am in a tio n  
o f  th e  reg u la tion  o f  th e  m etabo lic  ra te  in  desensitized  ra ts  a t  d iffe ren t am b ien t 
te m p e ra tu re s .

A t te m p e ra tu re s  o f  30° C (n eu tra l) o r 20° C (cool) th e  0 2 co n sum ption  a n d  
b o d y  te m p e ra tu re  o f  th e  desensitized  an im als  d id  n o t d iffer s ig n ifican tly  from  
t h a t  o f the  co n tro ls . H ence, capsaic in  d e sen sitiza tio n  d id  n o t in fluence th e  
b a sa l m etabolic  r a te  an d  th e  chem ical te m p e ra tu re  re g u la tio n . H ow ever, 
capsa ic in  d e se n s itiz a tio n  could p re v e n t  in  ra ts  a t  20° C th e  fall o f re c ta l 
te m p e ra tu re  an d  th e  decrease in  0 2 c o n su m p tio n  in d u ced  b y  sc. in jec tio n  o f  
capsaic in .

A t a w arm  a m b ie n t  te m p e ra tu re  o f  35° C th e  b o d y  te m p e ra tu re  of th e  
desensitized  an im als  exceeded  in  45 m in u te s  b y  1.5° C t h a t  o f th e  con tro ls , 
w hereas the  rise in  0 2 consum ption  w as p ra c tic a lly  th e  sam e in  b o th  g roups 
(23 p e r cen t an d  25 p e r  cen t, re sp ec tiv e ly ). C onsequen tly , th e  rise in m etab o lic  
r a te  during  h y p e r th e rm ia  is n o t ev o k ed  b y  th e  s tim u la tio n  o f  th e  h y p o ­
th a la m ic  w arm  re c e p to rs  an d  does n o t e ith e r  follow  th e  v a n ’t  H o ff’s ru le  in  
desensitized  ra ts .

B IO C H E M IC A L  E X A M IN A T IO N  O F  F R E E  A M IN O  A C ID S IN  T H E  
P E R F U S A T E  O F  IS O L A T E D  K ID N E Y

Ö . T a k á c s  a n d  G. D ó m j á n

In s titu te  of Biochemistry, U niversity  Medical School, Szeged

A uth o rs  ex am in ed  b iochem ically  th e  free am ino acids in  th e  p e rfu sa te  o f  
r a b b i t  k idney  p e rfu se d  w ith  a rtific ia l p la sm a .

I t  was found  t h a t  th e  iso la ted  p e rfu n d e d  k id n ey  c o n tin u a lly  re leased  free 
am ino  acids. In  th e  p e rfu sa te  all th e  am ino  acids b u ild in g  up  th e  s tru c tu re  
o f  n a tu ra l  p ro te in s  w ere  de tec ted , a n d  o th e r  am ino  acids, too .

E v e n  in  th e  f i r s t  h o u r  th e  p e rfu sa te  co n ta in s  th e  ab o v e-m en tio n ed  am ino  
acids in  sig n ifican t a m o u n ts . The ra tio  b e tw een  th e  am ino  acids in  th e  m ed ium  
is ap p ro x im a te ly  s im ila r  to  th a t  o f th e  b lood  p lasm a . Som e o f th e  am ino  
ac ids (e.g. leucine a n d  valine) m ay  be fo u n d  in  g rea te r a m o u n t in  th e  p e rfu sa te , 
th a n  in  the  b lood  p la sm a .

T h e  uncoupling  o f  th e  o x ida tive  p h o sp h o ry la tio n  increases to  a g rea t e x te n t 
th e  release of a lm o s t all th e  am ino ac ids.

T h e  possible b io ch em ica l m echan ism  o f th e  release o f  th e  free am ino acids 
b y  th e  iso lated  p e rfu se d  k id n ey  will be  d iscussed.
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IN V E S T IG A T IO N  O F  125I IN S U L IN -P R O T E IN  C O M PL E X  BY G E L  
F IL T R A T IO N  IN  V A R IO U S FO R M S O F  D IA B E T E S  M E L L IT U S

Gy . T amás, E d it  P ir o sk a , J .  F öldes

1st D epartm en t of Medicine, U niversity  M edical School, B udapest

I t  is w ell-know n t h a t  an tibod ies are  p ro d u ced  in  m an  up o n  re p e a te d  exposure  
to  insu lin . This re sea rch  was u n d e rta k e n  w ith  th e  aim  o f le a rn in g  m ore a b o u t 
th e  ap p ea ran ce  a n d  p ro p erties  o f  th ese  an tib o d ies . Serum  sam ples w ere in ­
c u b a te d  w ith  125I  in su lin  to  es tab lish  th e  an tig en —a n tib o d y  b ind in g . In su lin -  
p ro te in  com plex w as fra c tio n a ted  b y  gel f i l tra tio n  using  S ephadex  G 100 and  
S ep h ad ex  G 200 co lum ns.

In  cases of n o rm a l se ra  and  o f d iab e tic  p a tie n ts  n ev er receiv ing  insu lin  
(fresh ly  d iscovered  o r T o lb u tam id e  tre a te d  a d u lt  cases) th e  b in d in g  of ra d io ­
ac tiv e  in su lin  to  p ro te in s  was ab o u t 10 p e r cen t. T he b in d in g  in  cases of in su lin  
tr e a te d  d iabetics w as a b o u t 50 p e r cen t. In  se ra  from  p a tie n ts  w ith  in su lin  
re s is tan ce  th is  b in d in g  to  an tibod ies was v e ry  h igh , ap p ro x im a te ly  80 p er cen t. 
T h u s  th ese  an tib o d ies  can  p lay  a p a r t  in  th e  fo rm a tio n  o f th e  resistance .

T he in su lin -a n tib o d y  com plex, accord ing  to  its  m olecular size , belongs to  
7S globulins b u t  we fo u n d  com plex b e tw een  th e  19S an d  7S p ro te in  peak s, 
too .

O ur p rocedure  p e rh a p s  m akes i t  possib le to  su b jec t an tibod ies o f b a d ly  
co n tro lled  d iabe tics to  ro u tin e  in v es tig a tio n  an d  to  cha rac te rize  th em  fu r th e r .

E F F E C T  O F S O F T  B E T A -R A D IA T IO N  O N  T H E  E X C IT A T IO N  
P R O C E S S E S  O F  T H E  M U SCLE

J .  T ig y i a n d  J .  E g yed

Biophysical In s titu te , U niversity  Medical School, Pécs

T he sem ico n d u c to r hypo thesis  developed  in  ou r la b o ra to ry  suggests a 
possib le  sh if t in  th e  ex c ita tio n  p henom ena caused  b y  t re a tm e n t w ith  ion izing  
ra d ia tio n . D uring  th e  la s t  years, d iffe ren t k inds o f  rad ia tio n s  w ith  w ide energy  
sp e c tra  w ere in v e s tig a te d  from  th is  p o in t o f view , an d  m an y  such  exp erim en ta l 
d a ta  w ere gained  w h ich  seem  to  su p p o rt th e  above h y p o thesis .

T he effect o f th e  b e ta -ra d ia tio n  o f tr i t iu m  (m ax. energy  18 keV) was s tu d ied  
in  th e  p re sen t e x p e rim en t. T he iso la ted  frog  sa rto rii w ere in c u b a te d  in  a no rm al 
R inger so lu tion  c o n ta in in g  tr i t ia te d  w a te r  w ith  a specific  a c tiv ity  o f 10 m C/m l. 
T h e  te m p e ra tu re  w as 2 0 C. The changes o f th e  th re sh o ld  stim u lus v o ltage  
w ere m easu red  as a fu n c tio n  of ir ra d ia tio n  tim e  i.e . th e  ra d ia tio n  dose. O ur 
re su lts  show ed th a t  th e  th resh o ld  s tim u lu s v o ltag e  decreased  in  abso lu te  an d  
re la tiv e  sense as well in  th e  tr i t iu m  tre a te d  m uscles com pared  to  th e  con tro ls.

T he elec tric  re s is tan ce  o f  th e  m uscle tissue  (a t 104 H z) show ed no sign ifican t 
change e ith e r  in  lo n g itu d in a l or in  cross d irec tion . T he p o tassiu m  co n ten t also 
rem a in ed  c o n s ta n t d u rin g  th e  period  o f th e  ex p erim en t.
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O u r in v es tig a tio n s  seem  to  su p p o r t th e  hyp o th esis  accord ing  to  w hich  a 
m in u te  change in  th e  e lec trical s tru c tu re  can  p roduce  a sign ifican t change in  
th e  ex c ita tio n  process.

E F F E C T  O F P IT R E S S IN  ON T H IO S U L P H A T E  SPA C E  IN  T H E  RA T

H ild a  T ost a n d  G. K övér

In s titu te  of Physiology, U niversity  Medical School, B udapest

T h e  d is tr ib u tio n  o f  N a 2S20 3 a d m in is te red  in tra v e n o u s ly  to  ra ts  su b jec ted  
to  u re te ra l  b lockade a n d  n ep h rec to m ized  ra ts  has been  in v e s tig a te d . T h io ­
su lp h a te  space has b een  found  to  in c rease  progressively  d u rin g  th e  period  
o f  o b se rv a tio n , a t ta in in g  41 and  40 p e r  cen t o f b o d y  w eigh t 90 m in  a fte r  
th e  in jec tio n  in  th e  an im als  w ith  th e  u re te rs  lig a ted , an d  in  th e  n ephrec tom ized  
a n im a ls , re spec tive ly .

A  p rim in g  in tra v e n o u s  in jec tion  o f  50 m U  o f P itre ss in  w hich w as follow ed 
b y  fu r th e r  50 m U  m u scu la rly  cau sed  th io su lp h a te  space to  increase  to  57 
p e r  c en t in  th e  f i r s t  g roup , 90 m in a f te r  th e  f irs t in jec tio n  o f P itre ss in .

I t  seem s reaso n ab le  to  assum e on th e  basis o f  these  find ings t h a t  po ste rio r 
p i tu i ta r y  e x tra c ts  in crease  th e  p e rm e a b ility  of cell m em branes n o t on ly  in  
th e  k id n ey .

F U R T H E R  E L E C T R O N  M IC R O SC O PIC A L  S T U D IE S  ON T H E  
“ G L O M E R U L A R  R O D Y ” IN  T H E  T R O P H O R L A S T  C ELLS O F  RA TS

A N D  M IC E

I. T örő , J r .

D ep artm en t o f Histology and E m bryology, U niversity  Medical School, Budapest

I n  earlier in v es tig a tio n s  we found  a p ecu lia r  cy top lasm ic  s tru c tu re  consisting  
o f  num erous tw is te d  th re a d s  in  th e  tro p h o b la s t  cells o f th e  r a t  an d  m ouse 
p la c e n ta . We te rm e d  i t  ilglomerural body”  (1). The average  size o f th ese  s tru c ­
tu re s  m easured  1 ц  in  ra ts  and  1.5 ц  in  m ice; th e  n u m b er o f th em  was ap p ro x i­
m a te ly  10 to  15 p e r cell (the tro p h o b la s t  cells in  question  are sy n titia l in  b o th  
an im als).

T h e  g lom eru lar bod ies consist o f dense , helical th re a d s , 400 to  500 Á in  
d ia m e te r . In  sp ite  o f  th e  lack  o f a n y  m em b ran e  a ro u n d  th e  bodies th e y  are 
d is t in c t  o f th e  su rro u n d in g  cy to p lasm : th e  th read s  a re  em bedded  in  a clear, 
s tru c tu re le ss  g ro u n d  su b stan ce  e x te n d in g  over th e  w hole body .

T h e  g lom erular bod ies are to p o g rap h ica lly  in  close connection  w ith  ribosom es 
fo u n d  in  g rea t n u m b e r  a round  th em .

Supposing  th a t  th e  g lom erular bod ies are som ehow  in re la tio n sh ip  w ith  
th e  m etabo lism  o f  nucleic  acids or p ro te in s , ex p erim en ts  w ere ca rried  o u t 
u s in g  e lectron  m icroscopical h is to c h e m is try  and  au to rad io g rap h y . T he glom e-
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ru a i  bodies w ere exposed  to  D N A -se, R N A -se an d  try p s in  d igestion , a n d  
in c o rp o ra tio n  o f  u racil-C 14, a n d  t r i t ia te d  adenine, p h en y la lan in e , ty ro s in e , 
leucine, w ere in v es tig a ted . A p p ro ach in g  th e  question  from  a n  o th e r angle we 
o bserved  th e  effects o f A ctinom ycin  D.

T he resu lts  will be d iscussed in  th e  le c tu re .

REFERENCE
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A STU D Y  O F  G L Y C O P R O T E IN S  IN  RA TS T R E A T E D  W IT H  M E T H Y L -
C E L L U L O S E

L. V akga , S. B e n k ő , T . T ib o l d i an d  F . L ászló

1st and 2nd Medical Clinic, U niversity  Medical School, Szeged

In  ra ts  t r e a te d  w ith  m ethy lcellu lose th e  se ru m -m u co p ro te in  rose, as co m ­
p a re d  to  th e  co n tro l, to  double th e  a m o u n t (from  23 m g p e r  c en t to  46.5 m g 
p e r cen t), an d  n eu ram in e  acid  a n d  hexosam ine  also rose s ig n ifican tly . T he 
p ro te in -b o u n d  hexose d id  n o t change. T h e  a m o u n t of a lp h a  a n d  b e ta  globulins 
am ong  th e  p ro te in  frac tions in c reased  considerab ly . T he h e p a tic  and  re n a l 
hexosam ine co n cen tra tio n s  also in c reased  a fte r  a d m in is tra tio n  o f m e th y l 
cellulose. T he acid ic m u copo lysaccharide  c o n te n t of th e  k id n e y  h a rd ly  changed  
d u rin g  m e th y l cellulose tre a tm e n t. O f th e  se ru m  p ro te in s th e  level o f a lb u m in  
in  h y p o p h y sec to m ized  an im als d id  n o t s in k  to  th e  sam e degree  a fte r  m e th y l 
cellulose t r e a tm e n t  as in  th e  h y p o p h y sec to m ized  con tro ls . O f th e  g lobulins 
i t  is on ly  th e  a m o u n t of th e  a lp h a  g lobulins t h a t  increased . T he level o f p ro te in - 
b o u n d  hexosam ine  an d  neu ram in e  ac id  also rose considerab ly  a fte r  t re a tm e n t. 
T he h e p a tic  hexosam ine  an d  n eu ram in e  ac id  co n ten t d id  n o t  change u p o n  
tre a tm e n t ,  n o r d id  th e  ren a l hexosam ine  a n d  n eu ram ine ac id  co n ten ts  o f th e  
k id n e y  increase a fte r  m ethy l cellulose tr e a tm e n t.

M E T A B O L IC  S T U D IE S  ON Y O SH 1D A  SARCOM ATOUS RATS

T. Vá l y i-N agy  and E. H e t é n y i

Pharmacological In s titu te , U niversity  M edical School, Debrecen

V ery few  re liab le  d a ta  can  be fo u n d  in  th e  p e r tin e n t l i te ra tu re  a b o u t 
in v es tig a tio n s  on changes in  th e  basic  m etabo lism  o f tu m o u ro u s  an im als. 
A ccord ing  to  th e  a ssu m p tio n  o f  th e  a u th o rs  th e  m etab o lic  level o f th e  h o s t 
o rgan ism  in fluences th e  d ev e lopm en t an d  g ro w th  of tu m o u r to  a g rea t e x te n t, 
th e re fo re  th e  c la rifica tio n  o f th is  p rob lem  m ay  be of g rea t significance. F o r
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th is  pu rpose  th e y  m ad e  a s tu d y  o f th e  m etab o lic  changes in  re ts  possessing 
so lid  tu m o u rs  su b c u ta n e o u s ly  in o c u la te d  w ith  Y osh ida  sa rco m a  cells. I t  w as 
e s ta b lish e d  th a t  in  th e  in v e s tig a te d  tw o  series (5 an im als  each), th e  basic  
m e tab o lism  rose co n sid e rab ly , p a ra lle l w ith  th e  g ro w th  o f  th e  tu m o u r, th e  
in i t ia l  value in c reasin g  b y  100 p e r c e n t in  th e  3rd w eek o f  th e  d ev e lopm en t 
o f  th e  tu m o u r. T h is c a n n o t be ex p la in ed  so lely  b y  th e  in c id e n ta l increase o f 
th e  m etabo lism  o f th e  grow ing  tu m o u r  tissu e , because its  m ass will a lw ays 
re m a in  essen tia lly  sm a lle r  com pared  to  th e  w eight o f  th e  w hole an im al. In  
c o n tro l ex p erim en ts  i t  w as a sc e rta in ed  th a t  n e ith e r  th e  su b cu tan eo u sly  
in o c u la te d  piece o f  liv e r , n o r th e  h e a t- tr e a te d  (60° C) m ass o f tu m o u r, n o r 
a  sim ple incision in flu e n c e d  th e  m e tab o lism  d u rin g  an  o b se rv a tio n  p e rio d  
id e n tic a l w ith  th a t  o f  th e  tu m o u r. F in a lly  th e  au th o rs  analyze  b rie fly  th e  
conclusions th a t  m a y  be  d raw n  fro m  th e  o b ta in ed  re su lts .

T H E  P R O B L E M S  O F  R E G U L A T IO N  O F  P H O S P H O R Y L A S E  BY IN T E R ­
M E D IA T E S  IN  T H E  L IV E R

G. V e r e b  and G. Вот
Iu s titu te  of Medical Caem istry, U n iv ertity  Medical School, Debrecen

A ccord ing  to  th e  l i te ra ry  d a ta  p h o sp h o ry lase , th e  lim itin g  enzym e o f th e  
g lycogen  b reak d o w n  in  th e  liver is in  possession of 60 p e r  c e n t of to ta l a c tiv ity , 
w h ich  w ould m ake possib le  th e  b rea k d o w n  of th e  to ta l  glycogen reserve  in  
20 m inu tes or so. T h erefo re  we suppose t h a t  in  vivo in h ib itin g  factors reduce  
th e  effect of p h o sp h o ry la se . I t  seem ed to  be in te re s tin g  to  exam ine w h e th e r 
in te rm ed ia te s  re g u la tin g  p hosphory lase  in  m uscle also h av e  an  in fluence on 
th e  fu n c tio n  o f th e  p h o sp h o ry lase  sy s te m  in  th e  liver.

G -6-P  has a re la tiv e ly  u n im p o r ta n t e ffec t on liv e r phosphory lase  in  case 
o f  g re a t c o n c e n tra tio n  w hich is c o n s is te n t w ith  th e  fa c t th a t  G-6-P is less 
o f  an  end p ro d u c t in  th e  liv er th a n  in  th e  m uscle. T he glucose, end  p ro d u c t 
o f  glycogen b reak d o w n  in  th e  liv e r in h ib its  th e  a c t iv i ty  o f phosphory lase  
considerab ly . T his in h ib itio n  differs fro m  th a t  o f th e  m usclephosphory lase  
so m uch  th a t  i t  c a n n o t be suspended  b y  A M P. I t  co rresponds to  th e  fa c t th a t  
liver-p h o sp h o ry lase  c a n n o t be a c tiv a te d  b y  AM P. T hus th e  chang ing  o f glucose 
co n cen tra tio n  m ay  p la y  a role in  th e  re g u la tio n  of th e  a c tiv ity  of phosphory lase , 
t h a t  is, in  th e  m o b iliza tio n  o f glycogen. L iver differs from  th e  m uscle in  its  
p hosphory lase  in a c tiv a tin g  system  to o  as fa r as G -6-P  does n o t increase th e  
p hosphory lase  p h o sp h a ta se  fu n c tio n  o f th e  liver, an d  on th e  o ther h a n d , i t  
is u n ab le  to  su sp en d  th e  in h ib itin g  e ffec t o f AM P. F u r th e r  we are s tu d y in g  
th e  effect o f a d d itio n a l in te rm ed ia te s  on  th e  a c tiv ity  o f  liver-phosphory lase , 
a n d  on  th e  change b e tw een  its  ac tiv e  a n d  inac tive  fo rm s.
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SOM E A SPE C T S O F  T H E  Q U A N T IT A T IV E  D E T E R M IN A T IO N  O F  F R E E  
FA T T Y  A CID  (F F A ) IN  B L O O D  PLA SM A

K a t h e r in e  V é r t e s

1 st. Clinic of M edical, U niversity  Medical School, Budapest

R eg ard in g  its  d iagnostic  va lu e  in  d iffe ren t m etabo lic  d is tu rb an ces , m ore 
an d  m ore a t te n tio n  has been p a id  re c e n tly  to  th e  assum ed sign ificance o f 
th e  F F A  c o n te n t o f  th e  p lasm a.

D ole’s, m ic ro m eth o d , developed  for th e  e x a c t d e te rm in a tio n  o f m icro ­
q u a n titie s  o f  F F A  in  th e  p lasm a, p ro v ed  h ig h ly  u n re liab ly  u n d e r  ou r w ork ing  
cond itions. O n th e  o th e r h an d , M osinger 's  m od ifica tion  of th e  m eth o d  was 
fo u n d  exce llen tly  su itab le  for c lin ical purposes. In  th is  m od ifica tion  o f Dole's 
m e th o d , changes in  colour o f a p h en o l-red  in d ic a to r , dissolved in  a n -h ep tan e- 
e th an o l sy s tem  in  th e  presence o f  N a -b a rb ita l buffer, is m easu red  spectro - 
p h o to m e trica lly . W e found  th e  m e th o d  rep ro d u c ib le , quick  an d  specific  enough. 
I ts  se n s itiv ity  w as found  to  be a ro u n d  10 ^U .

C ontrol v a lu es , o b ta in ed  b y  th is  m e th o d  sa tis fac to rily  covered  th e  range  
w hich  is accep ted  as no rm al in  th e  p e r ta in in g  lite ra tu re .

R E G U L A T IO N  O F  H O M O S E R IN E -D E H Y D R O G E N A S E  A C T IV IT Y

I .  V i n c z e  and G. D é n e s

Iu s titu te  of Msdical C ha.n istry , U aiversity  Medical School, Budapest

H om oserine-dehydrogenase  is th e  feed b ack  reg u la ted  enzym e o f  th e  sy n ­
thesis  o f am ino  acids belonging to  th e  a sp a rtic  ac id  fam ily . T he enzym e p lays 
an  im p o r ta n t  ro le in  th e  reg u la tio n  o f th e  sy n th esis  o f lysine , th reo n in e  and  
iso leucine. S tu d y in g  th e  reverse  re a c tio n  o f  th e  enzym e p rep a red  from  Chlam y- 
dom onas re in h a rd ti  (hom oserine-aspartic  acid  sem ialdehyde) i t  w as found  to  
be able to  o p e ra te  w ith  b o th  N A D  an d  N A D P . T he enzym e can  be in a c tiv a te d  
b y  PCM B w hich  in d ica tes  th a t  i t  m ay  be an  SH -enzym e. The feed b ack  in h ib ito r  
o f th e  enzym e is th reo n in e , th e  in h ib ito ry  effect o f w hich p ro v ed  to  be a p p a r ­
e n tly  co m p e titiv e  fo r hom oserine, n o n -co m p e titiv e  for N A D . T he in h ib ito ry  
ac tio n  of th reo n in e  is d im in ished , resp . e lim in a ted  b y  p o tassiu m  ions, as th e  
la t te r  are decreasing  th e  K m o f N A D  an d  reasing  th e  Kj o f  th reo n in e . The 
p o tassiu m  effect seem s to  be specific , o th e r m o n o v a len t cations do n o t ex h ib it 
s im ila r effec t, th e y  a c tu a lly  reduce  th e  effect o f  po tassiu m . T he re la tiv e  effect 
o f p o tass iu m  ions is p H  d ep en d en t, y e t  in  th e  presence of p o ta ss iu m  th e  p H  
o p tim u m  o f th e  enzym e is u n ch an g ed . T here  is reason  to  suppose  th a t  in  th e  
reg u la tio n  o f th e  a c tiv ity  o f hom oserine-dehydrogenase  som e ro le m ay  he 
ascribed  to  p o ta ss iu m  ions.
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T E A R  AND S A L IV A  S E C R E T IO N  A N D  B E H A V IO U R  O F DOGS A F T E R  
E L E C T R IC A L  S T IM U L A T IO N  O F  C E R T A IN  H Y PO T H A L A M IC  N U C L E I

I s k r a  L a p i n a

The Physiological D ep artm en t of 1st Pavlov In s titu te  of Experim ental M edicine, Leningrad, USSR

I t  is well know n  t h a t  in  th e  h y p o th a lam u s th e re  are  reg ions, th e  s tim u la tio n  
o f  w hich changes th e  food and  w a te r  re g u la tio n . T his was observed  on ra ts , 
c a ts , sheep, dogs a n d  m onkeys, b y  th e  au th o rs  A n an d  an d  B robeck , 1951; 
G ra s ty á n , L issák a n d  K ékesi, 1956; D elgado , 1962; K o sten e tsk ay a , 1963; 
B ogach , 1966; D o b ro v o lsk ay a , 1967 a n d  o thers.

In  th e  p resen t w o rk  s ix  dogs w ith  te a r  an d  sa liva  f is tu la  were in v es tig a ted  
T h e  secretion  re flex es  an d  th e  b eh av io u r d u rin g  th e  ea tin g  before an d  a fte r  
th e  s tim u la tio n  o f  v a r io u s  nuclei o f th e  h y p o th a la m u s  (su p rao p ticu s , p a ra -  
v en tr icu la ris , la te ra lis )  w ere stu d ied . W e used  th e  m orphological c lassifica ­
tio n  o f 0 .  Sager, 1962. The h isto log ica l con tro l o f  th e  b ra in  w as m ad e  b y  
d r . O buchova. T h e  in tro d u c tio n  o f  stee l b ip o la r e lec trodes (0.1 m m  in  d ia ­
m e te r , glass iso la tio n ) changed th e  secre tion  re flexes ip s ila te ra l, d u rin g  3 -4  
w eeks in one an im a l. T h e  d irec t e lec trica l s tim u la tio n  o f deep s tru c tu re s  o f  
b ra in  (10-20 ш А т р )  re su lted  te a r  an d  sa liv a  secre tio n , b u t  only  on one side and  
cau sed  licking a n d  sm elling  reac tions. I t  was found  th a t  a f te r  e lec trical s t im u la ­
t io n  o f the  su p ra o p tic  an d  p a ra v e n tr ic u la r  nuclei th e  chem ical co m p o n en ts  of 
te a r  an d  saliva (p ro te in s  and  m ucopo lysaccharide) are  changed . The b e h a v io u r 
o f  th e  dogs becam e e x tra o rd in a ry . In  3 dogs o u t o f  6 th e  food in ta k e  in c rea sed  
fro m  200.0-300.0  g ram m s to  1500-1700 g ram m s. T he p ro te in  c o n te n t o f 
te a r  m arked ly  ro se  (from  8.0 +  0.3 to  20.4 +  0.9 in  one m l o f te a rs ;  p <[ 
<C 0.001). The d a ta  su g g est th a t  th e  a n te r io r  an d  la te ra l  h y p o th a lam ic  nuclei 
a re  involved  in  th e  re g u la tio n  o f food in ta k e  an d  ta k e  p a r t  in  th e  re g u la tio n  
o f  chem ical co m p o n en ts  o f te a r  an d  saliva.
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E X C IT A B L E  A R T IF IC IA L  L IP ID IC  M E M B R A N E S

A. M. MONNIER
Laborato ire de Physiologie générale —  F aculté  des Sciences de P aris

A drop  of linseed oil sp reads on an  oxidizing so lu tio n  (M n 0 4K 1 p. 1000) 
an d  form s a th in  flex ib le  m em brane  (1 /1). This m e m b ra n e  in serted  b e tw een  
sa lt so lu tions (for in s tan ce  KCl M /10), exh ib its  v a rio u s  p roperties analogous 
to  th a t  o f liv ing ex c itab le  m em branes: ca tion  se le c tiv ity  (w ith  a m ark ed  p re f­
erence fo r K + over N a +), n o n lin ea r c u rren t-v o ltag e  re la tio n , responses to  
cu rren t ch a rac te rized  b y  fa s t t ra n s ie n t increases in  co n d u c tan ce  of w hich  th e  
frequency  au g m en ts  w ith  c u rre n t in te n s ity  (Mo n n ie r  an d  al., 1965a, b). 
R ecen t w ork  has con firm ed  and  e x ten d ed  these  ab o v e  resu lts . In te rc a tio n ic  
specific p e rm eab ility  o f th e  above m em b ran e  has been  s tud ied  th ro u g h  th e  
observ a tio n  of b i-ion ic p o ten tia l. P e rm e a b ility  increases in  th e  following o rd e r: 
L i+, N a +, K + , R b +, C s+, th e  p e rm eab ility  to w ard s L i +, th e  m ost h y d ra te d  
ca tion , being  th e  low est. O rganic ca tion ic  drugs can  perm eate  easily  th e  
m em b ran e  (Go u d e a u , 1967). P e rm e a b ility  increases w ith  th e  n u m b e r an d  
len g th  o f th e  alky l cha ins. T e tra b u ty l am m onium  ch lo ride  on one side o f th e  
m em brane , an d  LiCl on th e  o th e r a t  th e  sam e c o n c e n tra tio n , produce a h igh  
b i-ionic p o ten tia l, close to  200 mV. W ith  ephedrine ch lo ride th e  p o te n tia l is 
ab o u t 138 mV. T hus th e  p erm eab ility  of th e  m em b ran e  tow ards re sp ec tiv e ly  
ephedrine and  te tra b u ty la m m o n iu m  is m ore th a n  100 an d  1000 tim es t h a t  
to w ard s Li + . F u rth e m o re  th e  co n d u c tan ce  of th e  m em b ran e  increases m ore 
th a n  tw e n ty  fold w hen  te tra b u ty la m m o n iu m  is p re se n t, even  only on one side 
o f th e  m em brane. T he large  organic ca tio n s ap p ear: a )  to  d isplace all in o rg an ic  
ca tions from  th e  m em b ran e , b) to  possess in th e  l a t te r  a v e ry  high m o b ility . 
T his fea tu re  could be exp la ined  b y  th e  assum ption  t h a t  inorganic  ca tio n s are  
re s tra in ed , in th e ir  m o tio n , b y  hydro g en  bonds lin k in g  som e w ater m olecules 
of th e ir  h y d ra tio n  shell to  groups fixed  upon  th e  m em b ran e  re ticu lum . On th e  
c o n tra ry , th e  m o tion  o f th e  large o rgan ic  cations m a y  invo lve  only  th e  w eak  
V a n  d e r  W a a l ’s forces th a t  occur betw een  th e ir  a lk y l chains and  th e  lip id ic  
re ticu lu m .

Sa n c h ez  an d  R e y n ie r  (1967) h av e  confirm ed th a t  th e  resting  m em b ran e  
can be described  fo rm ally  as a cap ac itan ce  an d  a re s is ta n c e  in parallel. C apac­
itan ce  is u sually  o f a b o u t 4 x l 0 “ 9 f a r a d - c m -2. T h e  average  re s is tiv ity  is 
8 x 1 0 °  ohm s • cm , th a t  is ab o u t 1000 tim es sm aller th a n  th a t  of th e  o rig inal 
linseed  oil. T he resis tan ce  decreases m ark ed ly  w ith  te m p e ra tu re  (Q10 =  4). 
T his ind ica tes th a t  th e  m em branes are  com plex s tru c tu re s  in a labile co n d ition  
in to  w hich large tra n sfo rm a tio n s  occur. T he d ielectric  c o n s ta n t is sm all (a b o u t 
15) as com pared  to  t h a t  o f w a te r, in d ica tin g  a ra th e r  lim ite d  h y d ra tio n  o f th e  
m em brane.

T he responses of th e  m em brane  are o f tw o typ es acco rd in g  to  th e  in te n s i ty  
o f th e  cu rren t. C u rren ts  u n d e r a b o u t З О х Ю -8 a m p - c m -2 elicit a s te a d y  
increase of conduc tance. W ith  s tro n g er cu rren ts  th e  increases of conduc tance  
are  tra n s ito ry  an d  re p e a te d  a t  a freq u en cy  w hich a u g m e n ts  w ith  th e  c u rre n t 
in te n s ity . T he co n d u c tan ce  during  th e  response can b e  tw e n ty  tim es t h a t  of 
th e  re s tin g  m em brane.

O th er lipidic m em b ran es can show  ex c ita tio n  processes. Glycerol m ono- 
o leate  is know n to  fo rm  aqueous gels. W hen to  th is  su b stan ce  ab o u t 10 p.



100 o f oleic acid is a d d e d , th e  superfic ia l aqueous gel sp read  u p o n  a w et cel­
lo p h a n e  sheet show s re p e a te d  change o f co n d u c tan ce  w hen tra v e rse d  b y  a 
c u r re n t .

T h e  essential fe a tu re s  w hich  ch a rac te rize  th e  various lip id ic  m em b ran es, as 
m o d e l of excitab le  s tru c tu re s  are : re p e a te d  tra n s ie n t increases o f  conductance  
w h en  trav e rsed  b y  a c u rre n t, d iffe ren t se lective p e rm eab ility  to w ard s th e  
v a r io u s  cations. H o w ev er, ex c itab ility  occurs w ith  th e  sam e ca tio n s  on b o th  
sides o f th e  m em b ran e . T h e  m ain  co n d itio n s fo r th e  ap p ea ran ce  o f these  fea­
tu re s  are: a) gel-like e la stic  s tru c tu re , m o d e ra te ly  h y d ra te d , b) f ix ed  charges 
in d u c e d  e ither b y  o x id a tio n  or a d d itio n , c)  te m p e ra tu re  b e tw een  15° an d  30° 
C, d )  p H  betw een  5 a n d  7.

T h e  m echanism  o f response  is s till open to  speculation . T he m o st prom ising 
h y p o th e s is  a c tu a lly  in v e s tig a te d  is th e  ru p tu re , un d er th e  ap p lied  electric  
f ie ld , of th e  h y d ro g en  bon d s betw een  th e  w a te r  m olecules o f  th e  ca tion ic  
h y d ra tio n  shell a n d  fix e d  g roups on th e  m em b ran e  re ticu lu m .

M o n n ie r  A. M., M o n n ie r  A., Go u d ea u  H. and R e y n ie r  R e b u f f e l  A. M., 1965 a. J. 
Cell, and Comp. Physiol., 6 6 ,  suppl. 2, 147. 1965 b, Compt. Rend. Soc. Biol., 160 ,  
252.
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