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EXCITATION AND BIOCYBERNETICS

E . E r n s t

B iophysical In s titu te , U niversity  Medical School, Pécs

W hen speak ing , e.g ., a b o u t b io e lec tric ity  one should  realize th a t  i t  has a 
concrete  m eaning  only  in  case o f dealing  w ith  electric  phenom ena  connected  
e.g. w ith  nervous ex c ita tio n  or som e functions o f o th e r organs. In  speak ing  
a b o u t b iocybernetics  i t  shou ld  unequ ivoca lly  be de te rm in ed  w h a t th e  m eaning  
of cybernetics and  its  p lace am ong th e  sciences is. W iener agreed w ith  m y 
proposal

cybernetics  =  in fo rm atio n  th e o ry  -f- au to m atism .

D ealing  w ith  ex c ita tio n  an d  b iocybernetics we s ta r t  from  th e  well know n 
phenom enon  o f pulling  back  one’s h an d  from  a p a in fu l physica l im p ac t. F rom  
th is  com plex  au to m a tism  only  th e  in fo rm atio n  tra n s p o r t  in  th e  a ffe ren t and 
efferen t nerve-channels will be d ea lt w ith  in  th is  lec tu re .

1. The sensory nerve-channel is know n to  d isp lay  a series o f im pulses d irec tly  
con tinu ing  e.g. th e  recep to r p o te n tia l o f a P ac in ian  b o d y  im pressed  physically . 
As a re su lt of th is  frequency modulation th e  frequency  o f th e  im pulses is the  
h igher th e  g rea 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  
of th is  frequency  m od u la tio n  will be d e a lt w ith  in  a la te r  le c tu re ; n e ith e r will 
th e  question  полу be discussed w h e th er a d.c. im pulse or a n o th e r frequency  
will ap p ea r (in th e  nerve cell) a fte r d e tec tio n  o f d em o du la tion  of th e  freq u en t 
im pulses (of th e  nerve fib re)]. In  th e  sensory  nerve  channel th e  in fo rm ation  
is alw ays lead  as a series o f im pulses o f a certa in  frequency .

The sensory  nerve, how ever, m u st n o t be looked upon  as a passive channel, 
because i t  is know n to  be able also to  m o du la te  th e  g en era to r p o te n tia l in to  
freq u en t im pulses. F u rth e rm o re , th e  P ac in ian  corpuscle-nerve p rep a ra tio n  
tre a te d  w ith  p rocain  produces only  a recep to r p o ten tia l w ith o u t these  freq u en t 
im pulses o f th e  nerve . T h a t m eans th a t  p rocain , con ta in ing  a s tro n g ly  basic 
N a tom  and  a benzene ring  w ith  six  n  e lectrons, p ro b ab ly  perform es a certa in  
reac tio n  w ith  som e com pound o f th e  sensory  nerve. This inference is corrobo
ra te d  b y  th e  fac t th a t  th e  effect o f th ioca in  is six  tim es g rea te r th a n  th a t  of 
p rocain , th e  О a to m  of th e  carbonyl group in  th e  la t te r  hav in g  been  rep laced  
by  an S a to m . On th e  o th er h an d , th e  4 th  p  e lec tron  in  th e  M elec tron  shell 
of th e  S a to m  easily  becom es a d — л  e lec tron  a fte r ju m p in g  from  o rb it p  
to  d. In  sh o rt: the sensory nerve seems to be not a simple channel, but also an 
actively modulating device.

2. The motor nerve is know n to  propagate freq u en t im pulses, b u t  th e  p ro p e rty  
of frequency  m odu la tion  can be considered as som eth ing  w hich has been 
hypo thesized  ra th e r  th a n  ex p erim en ta lly  p roved .

To in v estig a te  th is  question  we s ta r te d  from  th e  resu lts  o b ta in ed  b y  d ry ing  
e.g. s tr ia te d  m uscles, as described in  th e  li te ra tu re . The so-called L äw en - 
T ren d elenburg  p rep a ra tio n  o f th e  frog (R ana  escu len ta) was perfused  w ith
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R in g er’s so lu tio n  an d  th e  p lexus isch iadicus exposed  to  d ry ing . A fte r a certa in  
tim e  th e  m . gastrocnem ius p ro d u ced  te ta n ic  co n trac tio n  an d  a series o f e lectric  
im pulses, u p o n  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 st th ese  re su lts  (and  m an y  o thers  described  in  th e  lite ra tu re )  
th e  so-called  fu n d a m e n ta l freq u en cy  of th e  m uscle its e lf  can  be adduced  as an  
o b jec tion .

T herefo re , in  a n o th e r  series o f ex p erim en ts  th e  p re p a ra tio n  was 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  being  covered  w ith  c o tto n 
wool w e tte d  w ith  R in g e r’s so lu tion . The d ry in g  p lexus was s tim u la te d  as 
before  an d  frequent electric impulses were lead o f f  from  the nervus ischiadicus 
f i t te d  on a p a ir  o f e lectrodes inside th e  th ig h  o f th e  frog. This ind 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 odu la tion  
w hen  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 his s ta te m e n t can  also be c o n tra d ic ted  as follows: th e  isch iadic  nerve is a 
m ixed  n erv e  co n ta in in g  besides m o to r, also sensory  fib res. H ence freq u en t 
im pulses can  be co n d u c ted  in  th ese  sensory  fib res com ing from  th e  nerve 
end ings in  th e  sp indels an d /o r th e  ten d o n s w hile th e  m uscle perform s a te ta n ic  
c o n tra c tio n  (m ay  i t  be caused  b y  an y th in g ).

To e lim in a te  th is  po ssib ility  th e  fac t th a t  e x c ita tio n  an d  co n trac tio n  can 
be ex p e rim en ta lly  s e p a ra te d  was re so rted  to . The gastrocnem ius, e.g ., w hen 
p erfu sed  w ith  h y p e rto n ic  so lu tio n  an d  s tim u la te d , shows n o rm al ac tion  c u rren t 
w ith o u t a n y  sign o f m echan ica l a c tiv ity . C orresponding ly  a new  exp erim en ta l 
re su lt  is show n d e m o n stra tin g  a series o f e lec tric  im pulses lead  off from  th e  
nervus isch iad icus an d  sim u ltan eo u sly  a single co n trac tio n  o f th e  g astro 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 nducted  b y  th e  e ffe ren t fib res.

To sum  u p : the motor nerve fibre has the property o f frequency modulation , 
hence n e ith e r  th is  can  be considered  exclusively  as a passive channel i t  p lays 
an  ac tiv e  role in  th e  process 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 com es to  w ide fields o f in v estig a tio n : 
th e  m echan ism  o f th e  ac tio n  o f v e ra tr in e  (m any  benzene rings o f w hich 
co n ta in  a la rge  n u m b er o f n  e lec trons), or th e  m echanism  of th e  tran sm issio n  
o f th e  ex c ita tio n  from  th e  re cep to r an d  to  th e  effecto r, re sp ec tive ly , e tc . 
T hese an d  o th e r s im ila r top ics su rpass th e  p ro b lem  o f ex c ita tio n , an d  are 
th u s  re fe rred  to  th e  team s w ork ing  in  e lec tronb io logy  an d  b iocybernetics  in  
ou r B iophysica l In 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 ik

C entral R esearch  In s t i tu te  for C hem istry  of th e  H u n g arian  A cadem y of Sciences, B u d a p e s t

T he general p ro p e rtie s  o f th e  genetic  code — S urvey  o f th e  d ifferen t codons — 
T he qu estio n  o f th e  s ta b il i ty  o f th e  code — E x p e rim en ta l in v estig a tio n s  on 
th e  u n iv e rsa l n a tu re  o f th e  code — D a ta  show ing also rev ersed  degeneracy  
in  a sm all am o u n t (one codon m ay  code for d ifferen t am ino acids w ith  d if
fe re n t p ro b ab ility ) — T he s ta t is tic a l n a tu re  o f th e  code — The questions o f
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th e  evo lu tion  o f th e  code — F o rm u la tio n  of th e  p rob lem  o f cell d ifferen tia tio n  
on th e  basis of self-reproducing  au to m ato n s.

T he cellu lar regu la tion  system  of Jaco b  an d  M onod — In d u c tio n  and 
repression  o f enzym e syn thesis — The exam ple o f P ito t  and  H eidelberger 
show ing how  th e  function ing  o f th e  reg u la tio n  system  will change u n d e r th e  
effect of a carcinogen (also a fte r th e  ceasing o f th e  effect o f carcinogen). — 
Possible ac tiv a tio n  o f th e  dup 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 rad ia tio n s . — T he changed  fun c tio n in g  o f 
th e  reg u la tio n  system  a fte r th e  ceasing o f th e  p rim er effect.

ON SOME 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 d á m

Physiological G roup, E ö tvös L oránd  U n iversity , B udapest

On th e  basis o f own exp erim en ta l resu lts  an d  lite ra ry  d a ta  th e  “ two- 
process”  th eo ry  o f m em ory  sto rage p roposed  b y  H ebb  seem s to  be a su itab le  
s ta r tin g  hypo thesis. A ccording to  th is  th e o ry , th e  in itia l form  o f m em ory  
acqu isition , th e  so called te m p o ra ry  (sho rt te rm ) m em ory  is n o t iden tica l 
— concerning its  m echanism  — w ith  th e  p e rm a n en t (long te rm ) m em ory  
sto rage.

The m echanism  of te m p o ra ry  m em ory  has been  in v es tig a ted  b y  observ ing  
th e  sto rage o f cond itional evoked  p o ten tia ls . The to p o g rap h ic  an d  tem p o ra l 
sequence of the  s to red  b ioelectric  tra ce  as well as its  in te rfe ren ce  w ith  e lec tro 
convulsive shock have  been  s tu d ied . T he suggestion  is p roposed  th a t  sh o rt 
te rm  m em ory depends u p o n  changes in  n eu ro n a l re v e rb e ra tin g  c ircu its : i t  
seems to  be essen tia lly  a m em brane-process m an ifested  in  a lte ra tio n s  of 
sy n ap tic  and  neurona l b ioelectrica l a c tiv ity .

The prob lem  of p e rm a n en t m em ory  sto rage  is discussed on th e  basis of 
H y d en ’s m olecular th eo ry . T ran sfe r experim en ts  have  been  u n d e rta k e n  as 
su itab le  te s ts  for in trace llu la r s to rage . T he in itia l aim  has been  th e  re p ro d u c 
tio n  and  contro l o f th e  in v estig a tio n s  on m am m als w hich followed th e  well 
know n experim ents on fla tw o rm s. The learn in g  an d  m em ory  acq u isition  o f 
ra ts  could be fac ilita ted  b y  in jec tin g  b ra in  e x tra c ts  o f tra in e d  an im als p rov ided  
som e p re lim in ary  ex p erim en ta l conditions were k e p t. The o p tim al fac ilita tio n  
occurs using b ra in  ex trac ts  o f donor an im als n o t be ing  “ ov er-co n d itio n ed ”  
and  in case o f grow n-up rec ip ien ts  n o t h a b itu a te d  p rev io u sly  to  th e  con
d itiona l stim u lus. N o tw ith s tan d in g  th e  in trac e llu la r  m olecular m echanism  of 
th e  long te rm  in fo rm atio n  sto rage , accord ing  to  th e  ex p erim en ta l re su lts  th e  
transfer-phenom enon  seems to  be ra th e r  o f non-specific  ch arac te r.

On basis of our own d a ta  th e  possible w ays o f in te rre la tio n s  betw een  te m 
p o ra ry  and p e rm an en t in fo rm atio n  sto rage  are d iscussed.
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ON THE CYBERNETICAL PROBLEMS OF BEHAVIORAL RESEARCH

E. G r a s t y á n

In s titu te  o f Physio logy, U n iv ersity  M edical School, Pécs

O ne o f th e  n ecessary  cond itions o f a cy b ern e tica l ap p ro ach  of beh av io r 
is its  q u a n tif ic a tio n . This re q u ire m e n t has p a r tia lly  been  accom plished  by  
ex p e rim en ta l psychology  in  red u c in g  com plex  b eh av io ra l actions to  th e ir  
basic  an d  easily  rep roducib le  com ponen ts. H ow ever, th e  e lem en ta ry  b eh av io ra l 
p a tte rn s  (co n d itio n a l reflexes) sep a ra te d  u n til now  are still fa r from  being 
ideal o b jec ts  o f a cy b ern e tica l ap p ro ach  because: a)  cond itioned  reflexes 
(m ain ly  m o to r even ts) do n o t allow  of sa tis fa c to ry  q u a n tif ic a tio n  or only  of 
th e ir  frac tio n s , b) i t  becam e ev id en t th a t  a co n sis ten t b eh av io ra l th e o ry  can 
n o t be c o n stru c te d  on th e  basis o f o v e rt m an ifesta tio n s  alone. I t  is now  obvious 
th a t  th is  ta s k  requ ires  th e  reco rd ing  an d  m easu ring  o f those p ecu liar in te rn a l 
(neura l) “ s ta te s ”  w hich  have  also been  p o s tu la ted  b y  ex p erim en ta l psychology 
in  th e  fo rm  o f in te rv e n in g  v a riab les  or h y p o th e tic a l co n stru c ts . A successful 
in v e s tig a tio n  o f th ese  fac to rs  h as, how ever, on ly  been  com m enced in  th e  la s t 
decade , m a in ly  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 eu ro 
physio logy  in to  b eh av io ra l s tu d ies. On th e  basis o f th is  considera tion  th e  
w hole p a s t  o f b eh av io ra l resea rch  can on ly  be reg ard ed  as a p re p a ra to ry  f ir s t  
s tep  to w ard s  th e  cy b ern e tica l ap p roach .

T he a u th o r  gives a sh o rt acco u n t o f th e  p re sen t s ta tu s  an d  som e im p o r ta n t 
e lec trophysio log ica l discoveries o f th e  fie ld  o f m o tiv a tio n  and  condition ing . 
A ccording  to  re c en 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 ariab les  p o s tu la te d  b y  ex p erim en ta l psychology) proves to  be an  hom eo- 
s ta tic a lly  re g u la ted  cen tra l ev en t. T he ap p earan ce  o f th e  n o tio n  o f reg u la tio n  
in  b eh av io ra l resea rch  has a tw ofold  sign ificance: a)  i t  m akes p a lp ab le  and  
m easu rab le  th ose  fac to rs  w hich  w ere m ain ly  responsib le  in  th e  p a s t  for 
th e o re tic a l con troversies  in  psychology , b) i t  rep resen ts  a genuine cy b ern e tica l 
n o tio n  (con tro l) an d  th u s  a sp o n tan eo u s access to  th e  cy b ern e tica l and  n eu ro 
physio log ical v iew p o in ts . D a ta  concern ing  th e  n eu ra l m echanism s of reg u la tio n  
o f m o tiv a tio n  are p re sen ted  an d  som e p rin c ip a l questions o f th e  basic  m echa
n ism s o f re g u la tio n  (feed-back  an d  feed-forw ard) an d  th e  p a rtic u la r  significance 
o f in h ib itio n  in  th is  c o n tex 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 EC H A N ISM  C O N T R O L
L IN G  C O -O R D IN A T E D  LIM B  M O V EM EN TS IN  A M P H IB IA

G. Sz é k e l y

D ep artm en t o f A natom y , U n iv ersity  M edical School, Pécs

I t  is know n  th a t  on ly  th e  lim b  segm ents o f th e  sp in al cord  are  ab le to  con tro l 
co -o rd in a ted  lim b  m ovem en ts. E x p e rim en ts  on th e  n a tu re  o f th ese  segm ents 
rev ea l th e  fo llow ing: (1) N ervous ac tiv itie s  d e te rm in in g  th e  rh y th m  and  
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 segm ents. (2) T horacic
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sp inal cord segm ents, if  th e y  are tra n sp la n te d  in  th e  p lace o f lim b segm ents 
a t  a ve ry  early  em bryonic age and  if  th e y  develop m ore m otoneurones th a n  
norm ally , are able to  m ove a lim b. The m ovem en t o f th e  lim b is th e  b e tte r , 
th e  la rg er is th e  num b er o f m otoneurones in  th e  g ra fted  th o rac ic  segm ents. 
(3) The m a jo rity  of lim b m uscles receive in n e rv a tio n  from  all th re e  lim b seg
m ents. M otoneurones supp ly ing  in d iv id u a l lim b m uscles are a rran g ed  in  sm all 
groups in  such a m an n er th a t  m uscles rep resen ted  p re d o m in a n tly  in  these  
groups m ay ac t e ith e r as synerg ist or an tag o n is t. (4) M odel exp erim en ts  w ith  
artific ia l neurones show  th a t  ne tw orks w ith  re c u rre n t cyclic in h ib itio n  gen era te  
rh y th m ic  o u tp u t in response to  con tinuous reg u la r or ran d o m  in p u t. The 
o u tp u t p a tte rn s  of these netw orks depend  on (a )  th e  tim e  w hich elapses before 
an  in h ib ited  neurone s ta r ts  fir in g ; ( b)  th e  n u m b er o f neurones com posing 
th e  ne tw ork ; (c) th e  num b er o f in h ib ito ry  connections. F rom  th ese  re la tio n 
ships sim ple equations can be derived , an d  th e  o u tp u t p a tte rn s  o f ne tw orks 
com posed of any  num b er o f neurones can be ca lcu la ted . The fu n c tio n  o f such 
netw orks is exceedingly versa tile  an d  suggests an  easy  w ay  to  s im u la te  th e  
assum ed nervous m echanism s con tro lling  co -o rd ina ted  lim b m ovem ents.

R E C E N T  DATA ON B R A IN  STEM  L E A R N IN G  PR O C E S S E S

É va Ma r k e l  an d  G. Á dám

Physiological G roup, E ö tvös L o ránd  U n iversity , B udapest

The au thors rep o rted  recen tly  (H ung . P hysio l. Soc. and  E E G  Soc. M eetings, 
1966) m idbrain  condition ing  experim en ts. As a co n tin u a tio n  o f th ese  stud ies 
th e  p ap er gives accoun t on tw o series o f ex p erim en ts:

(1) The resp ira to ry  cond itional re flex  to  acoustic  stim u lus in  ra ts  persists  
for several days a fte r h igh  decereb ra tion . The d ifferen tia l in h ib itio n  e lab o ra ted  
before the  surgical in te rv en tio n  persists  likew ise a fte r  tran ssec tio n .

(2) Conditional evoked p o ten tia ls  can he recorded  from  th e  m id b ra in  
re ticu la r fo rm ation  in  cats in  acu te  exp erim en t. This e lec trog raph ic  learn ed  
response persists a fte r tran ssec tin g  th e  b ra in  s tem  on th e  level above th e  
m esencephalon. The 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 rep ea ted  stim ulus-pa irings. The e lab o ra tio n  o f a cond itiona l 
response s ta r te d  in  th e  decereb ra ted  p re p a ra tio n  is sim ila rly  succesful.

The role of m idbrain  s tru c tu re s  in  learn in g  is d iscussed on th e  basis o f th e  
experim en tal da 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 EM O R Y  T R A C E  IN  T H E  CAT

T. K u k o r e l l i an d  G. Á dám

Physiological G roup, E ö tv ö s L o ránd  U n iversity , B udapest

I n  p rev ious p ap ers  (A cta  P hysio l. H u n g . 26. 1965; 6 th  In te rn . Congr. E E G  
V ienna, 1965) th e  au th o rs  p re sen te d  d a ta  on th e  cond ition ing  o f evoked 
p o te n tia ls  in  acu te  e x p e rim en t an d  re p o rte d  som e p ro p e rtie s  o f th is  b io 
e lec trica l m em ory  m odel.

In  th e  p re sen t w ork  on ca ts  w ith  ch ron ically  im p la n te d  electrodes i t  w as 
d e m o n s tra te d  th a t :

(i) T he assoc ia tion  o f an  a u d ito ry  s tim u lus (click) follow ed b y  e lec trica l 
s tim 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 evoked  p o ten tia ls  on th e  a u d ito ry  an d  som atosensory  
c o rtex : in  th e  m o m en t co rrespond ing  to  th e  de livery  o f th e  CS an d  200 m sec 
la te r , in  th e  m o m en t co rrespond ing  to  th e  p rev ious cu taneous re in fo rcem en t. 
T his la t te r  co n d itio n a l evoked  response p roves to  be a chronic m em ory  tra c e : 
i t  la s ts  fo r 8 -1 0  days w ith o u t re in fo rcem en t an d  i t  ex tingu ishes show ing 
am p litu d e -flu c tu a tio n s . T he e x tin c tio n  can  be d isinh ib ited .

(ii) T he evoked  response ap p ea rin g  to  th e  con d itio n a l click-stim ulus follow ing 
th e  associations suffers som e changes to o : i t  seem s to  be likew ise a la s tin g  
le a rn ed  phenom enon .

(iii) A m ark ed  p arra lle lism  be tw een  b ioelectric  an d  b eh av io ra l signs o f 
lea rn in g  is observ ab le : th e  d e layed  evoked  p o te n tia l is accom pan ied  b y  som atic  
m o to r response.

N E W  D A TA  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 R Y
T R A C E

I . MÉSZÁROS

In s t i tu te  o f P hysio logy, U n iv ersity  M edical School, B ud ap est

In  p rev ious ex p erim en ts  (A cta P hysio l. H ung . 30. Suppl. 300, 1966) delayed  
co n d ito n a l evoked  p o ten tia ls  w ere reco rded  in  m an  follow ing delayed  associ
a tio n  o f acoustic  (CS) an 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 in fo rc ing  p h o tic  s tim u lu s . In  th e  p re sen t series i t  has been  found  
th a t :

(i) T his h u m a n  m em ory  m odel p e rs ists  fo r a b o u t 4 m on ths w ith o u t re in 
fo rcem en t.

(ii) Im m ed ia te ly  p rio r  to  th e  con d itio n a l evoked  response a n eg a tiv e  w ave 
is o b serv ab le  on th e  oscillogram m e re la ted  p e rh ap s to  th e  lea rn in g  process.

(iii) T he b ip o la rly  reco rd ed  b ioe lectric  m em ory  tra c e  consists o f th re e  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, E ö tvös L o ránd  U n iversity , B udapest

As a co n tin u a tio n  o f earlier experim en ts  on th e  m olecu lar aspects o f learn ing  
(A cta Physiol. H ung. 30. 301. 1966) th e  aim  o f th e  p re sen t s tu d y  was to  
charac te rize  th e  b ra in  R N A -frac tion  responsib le  for th e  en h an cem en t of 
learn ing . The effect o f ribosom al, soluble an d  lab ile  b ra in  R N A -frac tions of 
ra ts  perform ing an avoidance cond itiona l response to  acoustic  stim u lus on 
th e  learn ing  o f naive ra ts  in jec ted  in trap e rito n e a lly  b y  these  e x tra c ts  was 
in v estig a ted . A ccording to  th e  resu lts  th e  ribosom al R N A -frac tion  enhances 
th e  fo rm ation  o f the  cond itional reflex , w hereas th e  tw o o th e r frac tions are 
less effective. On the  basis o f th e  resu lts  i t  is d iscussed w h e th er th e  observed  
fac ilita tio n  of learn ing  is due to  R N A -effect an d  w h e th er th is  enhancing  
influence is a resu lt o f th e  donor an im a l’s tra in in g  or o f som e non  specific 
facto rs.

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

G. Biró

B iophysical In s t i tu te , U n iv ersity  M edical School, Pécs

As i t  is know n the  sensory  nerves can  tra n sfo rm  th e  g en era to r po tenciál 
in to  freq u en t nerve im pulses an d  th e  frequency  of these  im pulses carries th e  
in fo rm ation  co n ten t of ex c ita tio n . A ccording to  F re y ’s h y p o thesis  th e  ab ility  
is ascribed also to  m o to r nerves to  tra n s fo rm  th e  co n s ta n t course o f d irec t 
c u rren t in to  frequen t im pulses o f ex c ita tio n . In  our experim en ts  carried  ou t 
on frog ’s scia tic-gastrocnem ius p re p a ra tio n  a com parison  was m ade betw een  
th e  effect o f sup ram ax im al s tim u la tio n  b y  d irec t cu rre n t an d  b y  a rec tan g u la r  
im pulse of 0.1 ms a t  th e  sam e v o ltage . The co n trac tio n  o f th e  m uscle as well 
as th e  action  cu rren t o f th e  nerve and  th e  m uscle were reco rded  s tim u lta - 
neously. R ecording te ta n u s  as a response o f th e  m uscle to  d. c. s tim u lu s , th e  
oscillogram s show th e  tra in s  o f ac tion  cu rren ts  o f b o th  th e  n e rv e  an d  th e  
m uscle. The appearence o f th e  nerve  ac tion  c u rre n t h av in g  5 -10  w aves 
— here i t  is n o t the  question  o f a , ß, . . . e tc . w aves — p o in ts  to  th e  fac t th a t  
th e  m otor nerves can rea lly  tran sfo rm  th e  co n s ta n t course o f th e  stim u lus of 
d irec t cu rren t in to  freq u en 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 i r á l y f a l v i

B iophysical In s t i tu te , U n iv ersity  M edical School, Pécs

I t  is an  essen tia l p ro p e rty  o f th e  n erve  fibers  to  te n d  to  give a periodic 
e lec trica l response to  a c o n s ta n t s tim u lus (som etim es to  a single s tim u lus as 
well). T he m ost s ig n ifican t a spec t o f th is  is th e  tra n s fo rm a tio n  of th e  gen era to r 
p o te n tia l in to  a t ra in  o f p ro p a g a ted  pulses, a n o th e r aspec t is e.g. th e  dam ped- 
oscilla tion -like  local response e lic ited  b y  a su b th re sh o ld  stim u lus in  ce rta in  
cases. F o r th e  m echan ism  of th e  phenom enon  i t  m ay  be helpfu l to  consider 
ph y sica l analogs w ith  know n m echanism . — E lec trica l, m echan ical and  
e lec tron ic  sy stem s are rev iew ed , p erfo rm ing  period ic  response to  an  im pulse 
o r c o n s ta n t in fluence . The considered  system s p e rm it th e  u n d e rs tan d in g  or 
in te rp re ta tio n  o f som e de ta ils  o f th e  n eu ra l p e rio d ic ity , inc lud ing  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 resho ld -change . 
T he con tro lled  su p p ly  o f e lec trica l energy  seem s to  be a re le v an t fac to r. The 
q u estio n  arises, w hich  are th e  s tru c tu ra l  conditions as well as th e  m olecular 
an d  e lec tro n  processes w hich  m ake these  effects possible.

F O 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 LS 
-  A N  E L E C T R O N IC  PR O C E SS

T .  L a k a t o s

B iophysical In s t i tu te ,  U n iv ersity  M edical School, Pécs

T his re p o r t — 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 our in s ti tu te  — 
deals w ith  th e  p rob lem  how  biological signals carry in g  in fo rm atio n  are form ed. 
T he h y p o th esis  accord ing  to  w hich  elec tron ic  p h enom ena  p lay  an  im p o r ta n t 
p a r t  in  b io logical 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 er o f 
fo rm er l i te ra ry  d a ta , b u t  also b y  ou r ow n ex p erim en ta l resu lts . F rom  am ong 
ou r ex p erim en ts  one series w ill be re p o rte d . This was carried  o u t w ith  frog 
h e a r ts . These ex p erim en ts  show ed th a t  th e  b e a tin g  o f h earts  fo rm erly  s to p p ed , 
could  be re s ta r te d  again , w hen  th e  h e a rts  h a d  been  s ta in ed  b y  eosin and  
illu m in a te d  w ith  in ten s iv e  visib le  lig h t. The system  of e lectrons in  an  eosin 
m olecule is ex c ited  b y  th e  p h o to n s  o f lig h t an d  — in  our opin ion  — th e  fo r
m a tio n  o f biological e x c ita tio n  could  be re s ta r te d  b y  accep ting  th is  energy , 
te m p o ra rily  s to red  b y  th e  e lec tron  sy stem  o f th e  dye m olecules.

In  accordance  w ith  R ieh l’s recen 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 atio 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  tech n ica l use.
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A N A LY SIS O F T H E  LOCOM OTION 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 LA TIO N  O F T H E  H Y PO T H A L A M U S IN  CAT

I . Szabó, P . P . M o ln á r , P . K olta  a n d  E . Gra sty á n

In s titu te  of Physiology, U n iversity  M edical School, Pécs

The u n its , whose o u tp u t is de te rm in ed  n o t only  b y  th e ir  in p u t b u t  b y  the  
e lapsed  tim e as a p a ra m e te r too , are o ften  used  in  tech n ica l con tro l system s. 
I f  we consider th e  effect o f th e  h y p o th a lam ic  s tim u la tio n  as th e  in p u t an d  
if  th e  s ta te  of the  system  is in d ica ted  b y  th e  d irec tion  o f th e  elic ited  locom otion , 
i t  seems th a t  in  th e  h y p o th a lam ic  reg u la tio n  of th e  m o tiv a tio n  p ro b a b ly  
sim ilar un its  tak e  p a r t:

1. D uring  a su sta ined  (0.5-1 m in) e lec trica l s tim u la tio n  th e  d irec tio n  of 
th e  locom otion rep ea ted ly  changes. The d irec tion  reversa l tim e  an d  th e  tim e 
o f re tu rn  regu larly  varies depend ing  on th e  p a ram e te rs  an d  th e  an a to m ica l 
location  of the  s tim u la tio n  as well.

2. I f  by  the  in te rru p tio n  o f a sh o rt s tim u la tio n  a reb o u n d  m ovem ent 
appears which is opposite in d irec tion  to  th e  one w hich  occurred  du rin g  s tim u 
la tio n , th en  the  d irec tion  o f th e  locom otion  in duced  b y  a second s tim u la tio n  
applied  w ith in  a defin ite  tim e (3-45 sec) will be also opposite . Such a “ recen t 
m em ory” for th e  d irec tion  o f reb o u n d  m ovem ent could becom e, how ever, 
indep en d en t of th e  tim e  p a ra m e te r , if  we sw itch  off th e  s tim u la tio n  on a 
p redeterm ined  p o in t o f th e  exp erim en ta l cage (on a pedal) an d  so we estab lish  
a conditional pedal-app roach  or pedal-avo idance  reactio n .

A STUDY O F H Y PO 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 ECHANISM S BY 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 arm os, 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  o f Physiology, U n iversity  M edical School, Pécs

W ith  freely m oving cats th e  sensory  evoked  co rtical p o ten tia ls  show  defin ite  
changes in d ifferen t s ta te s  o f aw areness.

R ecen tly  the  p resen t au th o rs  estab lished  a co rre la tion  be tw een  th e  rew ard ing  
or punish ing  ch arac te r o f th e  beh av io ra l reac tions e licited  b y  h y p o th a lam ic  
electrical s tim u la tio n  an d  th e  co n co m itan t h ip p o cam p al e lec trica l m an ifes
ta tio n s .

In  the  p resen t experim en ts th e  evoked p o ten tia ls  e licited  b y  sensory  stim u li 
and  by  electrical s tim u la tio n  o f th e  sensory  p a th w ay s  w ere s tu d ied  d u ring  
d ifferen t m o tiva tiona l reactions. The p o ten tia ls  were averaged  b y  a 128 channel 
d ig ita l analyzer.

C orrelations were found  betw een  th e  ch arac te ris tic  b eh av io ra l reac tio n s , 
th e  h ippocam pal e lectrical m an ifesta tions an d  th e  changes o f th e  v isual and  
au d ito ry  cortical evoked p o ten tia ls .

The role of m o tiv a tio n a l m echanism s in  th e  cen tra l con tro l o f sensory  
processes is being 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 TIO N  O F M ID L IN E  TH A LA M IC  
N U C L E I W IT H  E L E C T R IC A L , M OTOR 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  an d  P . J u h á s z

In s t i tu te  o f  Physio logy, U n iv ersity  M edical School, Pécs

A t a p rev ious m eeting  o f th e  H u n g a rian  Physio logical S ociety  a co rre la tion  
be tw een  th e  neo co rtica l an d  h ip p o cam p al e lec trica l ac tiv itie s  an d  b eh av io u ra l 
m an ife s ta tio n s  e lic ited  b y  e lec trica l s tim u la tio n  o f th e  non-specific  th a lam ic  
nuclei on free ly  m oving  cats  was re p o rte d . In  th e  p re sen t s tu d y  a tte n tio n  was 
focused  on th e  v e g e ta tiv e  accom pan iem en ts  o f m idline th a lam ic  s tim u la tio n .

R y  ap p ly in g  d iffe ren t s tim u la tio n  in ten sitie 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 rded  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  an d  th e  level o f b lood  sugar) as well as 
co rtica l e lec trica l an d  m o to r effects was found . In  ad d itio n  to  th a t  ch arac 
te ris tic  d ifferences in  th e  effects o f d iffe ren t th a la m ic  regions b o th  in  th e  
d irec t- an d  th e  a fte r-e ffec ts  o f s tim u la tio n  w ere observed .

O n th e  basis o f p re sen t find ings th e  in te g ra tiv e  fu n c tio n  o f m idline th a lam ic  
nuclei is d iscussed .

C Y R 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 EU S

V. Y. F a n a r d j i a n

In s t i tu te  o f Physio logy, Y erev an , U SSR

T he d is tr ib u tio n  o f e lec trica l p o ten tia ls  along th e  cross-section  o f th e  m id 
b ra in  a f te r  an tid ro m ic  a c tiv a tio n  from  th e  sp in al cord  th ro u g h  co n tra la te ra l 
ru b ro sp in a l t r a c t  was in v e s tig a te d  b y  m icroelectrode  reco rd ing  on th e  cats. 
T he zone o f th e  m ax im al a c tiv ity  was localized  w ith in  a d e p th  o f 7 .5-10  m m  
from  th e  su rface  o f th e  su p erio r colliculus. T he n eg a tiv e  p o ten tia ls  were 
g en e ra ted  w ith in  a lim ited  a rea  a b o u t 2 m m  across. This area  corresponded  
to  th e  m agnoce llu la r p a r t  o f th e  re d  nucleus (R N ).

T he 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  e x c ita tio n  o f th e  neu rones o f R N . The m o n o sy n ap tic  ex c ita tio n  of 
th e  sam e n eu ro n es, b u t  n o t o f th e  sam e k in d , h a d  been  show n b y  ac tiv a tio n  
o f th e  ip s ila te ra l sen som oto r co rtex  (SM). T he po ssib ility  o f th e  an tid ro m ic  
a c tiv a tio n  o f som e neurones o f R N  h a d  also been  found  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 tio n  o f th e  n eu ro n a l a c tiv ity  o f th e  R N  was rep re sen ted  b y  several 
m echan ism s: th e  in h ib ito ry  in fluence  (d isfac ilita tion ) from  th e  cerebellar 
co rte x ; tw o d iffe ren t e x c ita to ry  in fluences from  th e  R N  an d  SM resp ec tiv e ly  
an d  feed  b a ck  m echan ism  from  th e  R N  to  IN .
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SIM U LA 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 TER S

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

T he Psychological In s titu te  an d  th e  C entral In s t i tu te  for P hysica l R esearch  o f th e  A cadem y of Sciences, B ud ap est

The b ra in  s tru c tu res  as well as th e  com binations o f ir r ita tio n s  invo lved  
in  our experim ents w ith  anim als p resum e a learn in g  m atrice  o f a t  le a s t 12 
elem ents. D epending on th e  co n firm atio n , th e  in fo rm atio n  c o n ten t varies 
according to  th e  learn ing  ch arac te ris tic s  an d  th e  generaliza tion  o f ir r ita tio n . 
In d iv id u a l factors can be ap p roached  b y  sim u la tio n  o f th e  in te rn a l m otive 
pow er. R eflex  connections can be m odelled as s to ch astic  courses p reva iling  
th ro u g h  series of ran d o m  even ts . The in p u t signals ru n  th ro u g h  th e  periods 
o f iden tifica tion  o f irr ita tio n s , d e te rm in a tio n  o f reactio n s  an d  m em oriza tion ; 
th e  la t te r  one tre a ts  th e  re tu rn e d  in fo rm atio n  a b o u t th e  re su lt o f th e  reac tio n  
too .

The dog b ra in  m odel rep ro d u ced  th e  resu lts  o f our ex p erim en t, n am ely : 
build ing  up  of th e  fac ilita tin g  an d  h indering  cond itiona l reflexes, th e  role of 
in te rn a l m otive pow er in  th e  in d iv id u a l b eh av io u r an d  in  th e  changes ta k in g  
place 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  
developm ents of th e  ru in ed  cond itiona l connections. This confirm s ou r su p p o 
s itio n  on th e  cen tra l sw itch ing  m echanism  of th e  cond itiona 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 ir r ita tio n s , th e  reactio n s  
jo in ing  them , th e  in fo rm atio n  re tu rn e d  a b o u t th e ir  co n firm atio n  as well as 
th e  conditional connections on th e  basis o f th e  in te rn a l m otive  pow er are all 
here in teg ra ted . The s tru c tu re  o f th e  m odel m akes i t  possible to  m odel con
d itio n a l connections as m an y  as w an ted . W ith  th is  we gain  p o ssib ility  to  
approach  com plex behav iours.

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  an d  T . E n d r ő d i

The Ps ychological In s titu te  and th e  C entral In s titu te  for P hysica l R esearch  
of the  A cadem y of Sciences, B udapest

In  th e  forehead lobe o f th e  dogs fac ilita tin g  an d  h in d erin g  s tru c tu re s  w ere 
found  w hich con tro l in s tru m e n ta l cond itiona l connections. T he ir fu n c tion ing  
was approached  w ith  th e  m odel-analysis o f th e  cond itiona l connections.

O ur electronic m odel con tains sw itches for ind ica tio n  o f irr ita tio n s , reactions 
and  confirm ations, in fo rm atio n -s to rin g  an d  logical e lem en ts, as well as lam ps 
to  ind ica te  th e  w orking o f th ese  e lem ents. I f  th e  ir r ita tio n  an d  th e  reac tio n  
are followed by  con firm ation , th e  in fo rm atio n  c o n ten t o f th e  s to rage  device 
swings tow ards fac ility ; in  case o f m issing of co n firm atio n , th e  in fo rm ation  
co n ten t swings tow ards h in d ran ce . I f  th e  fac ilita tin g  in fo rm atio n  c o n ten t 
exceeds the  h indering  one, a te m p o ra ry  connection  builds up  in  th e  ap p a ra tu s  
betw een  th e  given ir r ita tio n  and  reac tio n . I f  th e  h indering  in fo rm atio n  co n ten t
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is g re a te r  th a n  th e  o th e r  one, th e  connection  be tw een  th e  ir r ita tio n  and  
re a c tio n  is h in d e red . In  case o f sw itch ing  off th e  fac ilita tin g  or h indering  
s to rag e  devices, th e  co n d itio n a l connections b u ilt up  b y  th e  m odel will be 
d am ag ed  in  th e  v e ry  sam e m an n er as th e  cond itiona l connections of th e  
ex p e rim en 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 reh ead  lobe . T he w ork ing  of th e  nervous system  s tru c tu re s  ta k in g  over th e  
ta sk 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 ing  on th e  in fo r
m a tio n  s to rag e  devices sw itched  o ff p rev iously .

M odelling th e  dog’s nervous sy stem  an d  th e  course o f our ex p erim en t on 
a co m p u te r, all th e  essen tia l fac to rs  o f lea rn in g  can  be s im u la ted . T herefore 
co m p arin g  th e  re su lts  o f th e  co m p u te r an d  th e  ex p erim en t, our supposition  
on th e  w ork ing  m echan ism  o f th e  fo rehead  lobe can  be en tire ly  checked.

R E C O R D IN G  O F M U SCLE P O T E N T IA L S  FR O M  T H E  LIM B  IN  F R E E L Y
M OV IN G  SA L A M A N D ER S

G. Cz é h  an d  G. Sz é k e l t

D e p artm en t o f A natom y , U n iv ersity  M edical School, Pécs

A p a ir  o f in su la ted  silver w ire, 50 /л in  d iam e te r in se r ted  in to  ind iv id u a l 
lim b  m uscles was u sed  to  reco rd  m uscle p o te n tia ls . T he w ires w ere fastened  
w ith  su tu re s  to  th e  b ack , and  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 ro ced u re  th e  a r tifa c t caused  b y  m ovem ents  was so sm all th a t  i t  
could  be filte red  o u t w ith  a p p ro p ria te ly  choosen resisto rs in  para lle l a rra n g e 
m en t w ith  th e  e lec trodes. T he a c tiv ity  o f s ig h t m uscles was reco rded  a t 
th e  sam e tim e . F ro m  th e  le n g th  o f ac tiv e  an d  re s tin g  periods 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 ten siv e  overlap  in  th e  a c tiv ity  o f synerg ic  an d  an tag o n is tic  m uscle pa irs , 
an d  th a t  som e o f th e  m uscles, d epend ing  on th e  a c tu a l position  o f th e  lim b, 
could  a c t e ith e r  as sy n erg ist or an tag o n is t.

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

Ch . Str a zn ic k y

D e p artm en t o f A natom y , U n iversity  M edical School, Pécs

I t  is know n from  prev ious ex p erim en ts  th a t  w ing m uscles, follow ing re 
p lacem en t o f th e  b rach ia l segm ents b y  th ro rac ic  segm ents o f th e  sp inal cord, 
g rad u a lly  d eg en era te  from  th e  12 th  d ay  on of in cu b a tio n , an d  d isap p ea r in 
sp ite  o f th e  p resence o f m o to r nerve  fibers in th e  w ing. I f  th e  tra n sp la n ta tio n  
is p e rfo rm ed  a t  th e  ea rlie s t possib le em bryon ic  age, i.e. a t th e  closure o f the  
m ed u lla ry  tu b e , n ea rly  com plete  w ing m ovem ents develop . A few  hours 
d e lay  in  th e  o p e ra tio n  resu lts  in  a g rad u a l loss o f m ovem en ts: f ir s t  th e  shoulder,
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th e n  b o th  the  shoulder an d  elbow , and  fin a lly  th e  whole w ing rem ain  m o tio n 
less. P a ra lle l to  th e  increasing  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 tion , th e  m orphological d iffe ren tia tio n  o f th e  g ra fted  th o rac ic  segm ents 
was g radua lly  reduced  in  th e  c ran io -caudal d irec tion . M uscle p o te n tia l re co rd 
ings revealed  re la tiv e ly  s tro n g  m uscle ac tiv ities  even  in  a p p a re n tly  m o tio n 
less w ings. The findings suggest th a t  th e  cap ac ity  o f th e  sp inal cord  to  th ro w  
th e  m uscles in to  co -o rd inated  action  is im p a ired  in  th e  case o f decreasing  
fun c tio n a l ad ap ta tio n .

E F F E C T S  O F GAMMA IR R A D IA T IO N  (Co60) A P P L IE D  R E F O R E  
SO W IN G  ON 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  TOM ATO PL A N T S

S. P ál an d  Mr s . J. B e n e d e k

D epartm ent of B o tany  and P la n t Physiology, U niversity  o f A gricu ltu ral Sciences, Gödöllő

In  the  experim ents carried  o u t from  th e  3 -4 -lea f stage  to  inflorescence 
th e  u p tak e  of phosphorus b y  to m a to  p lan ts  o b ta in ed  from  seeds, tre 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 ifferen t organs, and  its  appearence  in  th e  d ifferen t p h o sp h a te  frac tions w ere 
exam ined  on four occasions. The p lan 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 ate  ch am b er, an d  were exposed to  id en tica l th e rm a l, 
lig h t, n u tritio n a l, e tc. conditions. P 32 was added  in  th e  fo rm  of a N a 2H P 0 4 
so lu tion  w ith  a specific a c tiv ity  o f 20-40  m icro C /liter.

A n in te rre la tio n  m ay  be d em o n stra ted  betw een  th e  q u a n tita tiv e  change o f 
th e  rad io-active phosphorus (im p./m in ./g) m easured  in  th e  d ifferen t organs 
an d  fractions on th e  one h an d  and  th e  s tim u la tin g  and  in h ib ito ry  effects 
found  in the  grow th  and  d evelopem nt o f th e  p lan ts  on th e  o th er.

A m ore active u p tak e  o f P 32 was found  to  be accom panied  b y  an  increased  
ra te  o f its incorpora tion  in to  th e  d iffe ren t organic p h o sp h a te  frac tio n s . In  
th e  m a jo rity  of cases, th e  R N S/D N S ra tio  d im inished  u n d e r th e  in fluence 
o f th e  gam m a ra y  tre a tm e n t, excep t for th e  500-750-1000 г values m easured  
du ring  the  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 POU 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 R A N C E  O F  IR O N

M ETA RO LISM

L. Sz t a n y ik  an d  E r ik a  Má n d i

H ealth  Service of the  H ungarian  People’s A rm y and “ F rédéric Jo lio t-C urie”  N ational R esearch  In s titu te  for Radiobiology
and R adiohygiene, B udapest

In  recen t years ex tensive  stud ies were perform ed  on a g rea t n u m b er of 
m ice to  reveal th e  effects o f le th a l and  su b le th a l doses o f d ifferen t ty p es  of 
ionizing rad ia tions (as X -rad ia tio n , Co60 gam m a ra d ia tio n  and  m ixed n eu tro n -
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gam m a ra d ia tio n  from  th e  a to m ic  reac to r) on th e  iron  m etabo lism , p a rtic u la rly  
on  th e  in c o rp o ra tio n  o f a tra c e  q u a n ti ty  o f rad io ac tiv e  F e59, adm in is te red  
in tra v e n o u s ly  a t  d iffe ren t in te rv a ls  a fte r  irra d ia tio n , in to  th e  new ly  form ed 
e ry th ro c y te s  an d  d ep o t organs o f an im als. I t  has been  estab lish ed  th a t  in 
m ice th e  d is tu rb an ce  o f iro n  m etabo lism  reflec ts  ra th e r  sen sitive ly  an d  early  
th e  ra d ia tio n  in ju ry  o f e ry th ro p o ies is . Less serious lesions w ere found  in 
an im als  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  con tro ls.

F u r th e r  ex p erim en ts  w ere designed  to  d e term ine  q u a n tita tiv e ly  th e  effec
tiveness o f th e  ra d io p ro te c tiv e  com pounds app lied , nam ely  A E T  (S ,2-am ino- 
e th y liso th iu ro n iu m ) an d  M exam in (5 -m e th o x y try p tam in e ) an d  th e ir  dose- 
re d u c tio n  fac to rs  ap p ea rin g  in  reduc ing  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 LA N C E A N D  T H E  MG
M ETA B O LISM

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

In s t i tu te  o f P athophysio logy , U n iversity  M edical School, B ud ap est

L ite ra ry  d a ta  show  th a t  u p o n  ad m in is tra tio n  o f p y rid o x in e  Mg u p ta k e  
increases in  th e  m y o card , w hile th e  a n tim e tab o lite  o f py rid o x in e , desoxypyrid - 
ox ine decreases Mg u p ta k e . B ased  on th ese  d a ta  i t  was exam ined  how  Mg 
c o n te n t o f th e  b lood  serum  an d  o f th e  m y o card  changes in  th e  ex p erim en ta l 
an im als  in  th e  v ita m in  B 6-defic ien t stage .

70 alb ino  ra ts  w ere used . One group o f th e  an im als was k e p t for 8 weeks 
on sem isy n th e tic  v ita m in  B 6-defic ien t food labelled  w ith  66S. T he con tro l 
group  w as given p ressed  food p re p a ra tio n . T he p h o to m etric  m e th o d  w ith  
titan -y e llo w  was app lied  for Mg d e te rm in a tio n .

T he re su lts  revealed , th a t  u n d e r th e  effect o f th e  v ita m in  B 6-defic ien t 
feed ing  th e  Mg level o f th e  b loodserum  com pared  to  th e  average value  of 
2.2 maeq/1 o f th e  con tro l group decreased  to  th e  value  o f 1.6 maeq/1. A sim ilar 
change was fo u n d  in  th e  Mg c o n ten t o f th e  m yocard . C om pared  to  th e  value 
o f 20.2 m aeq /kg  o f th e  con tro l g roup , v ita m in  B 6 defic ien t feeding effected 
a decrease to  15.8 m aeq/kg .

T he re su lts  co rro b o ra te  th e  connec tion  b e tw een  th e  v ita m in  B 6 balance  and  
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. M orava , M. W in t e r  an d  I za bella  M orava

In s titu te  of N u trition , B udapest, and In s titu te  o f P athophysio logy , U n iversity  M edical School, B udapest

The effect of fasting , calcium  dep riva l and  in trav en o u s  calcium  load ing  
has been investigated  in  norm al, rach itic  an d  v ita m in  D tre a te d  ra ts .

A fter fasting  in  norm al and  v ita m in  D tre a te d  ra ts  serum  Ca levels scarcely  
changed, w hereas in  rach itic  ra ts  a decrease o f 40 p er cen t could be observed . 
A ccording to  te tracy c lin e  m arked  ossification  te s ts  th e  speed o f hypocalcem ia  
developm ent is p ro p o rtio n a te  to  th e  ossification  process. H ypocalcem ia  m ay  
be p rev en ted  b y  ad m in is tra tio n  o f calcium  th ro u g h  a s to m ach -tu b e . The effect 
o f a calcium  defic ien t d ie t equals th a t  of fasting . F o r th ree  hours a fte r  i.v . 
calcium  in jection  calcium  curves show ed no sig n ifican t changes in th e  d ifferen t 
groups. W hen a t th e  beginning  of fas tin g  i.v . Ca45 has been in jec ted  th e  specific 
a c tiv ity  of the  serum  calcium  did  n o t change in  th e  f ir s t  hou r, w hile a fte r 
24 hours in  rach itic  ra ts  i t  was s ig n ifican tly  h igher th a n  in  v ita m in  D tre a te d  
ra ts .

Calcium  balance in v estig a tio n s  du rin g  fas tin g  d id  n o t th ro w  lig h t on th e  
hypocalcem ia of rach itic  ra ts . The resu lts  in d ica te  th a t  th e  dev elo p m en t of 
hypocalcem ia in v itam in  D defic ien t anim als is due to  in su ffic ien t calcium  
m obilization from  th e  bone.

T H E  R O LE 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 ld es , G. Gy e r t y á n f f y , E r z sé b e t  Ge sz t e s i an d  I lona  T akács

1st In te rn a l Clinic, U niversity  M edical School, B udapest

E ven  to -day  i t  is d isp u ted  w h e th er iodo ty rosines are norm al co n stitu en ts  
o f th e  p lasm a, and  if  th e y  are d em o n stra ted , w here do th e y  o rig in a te  from ? 
To determ ine p lasm a iodo tyrosines th e  au th o rs  ad o p ted  a com bined  m eth o d  
based  on gel-filtra tion  (S ephadex  G-25) and  th e  use o f an  ionexchanger 
(Dowex 1 X 2). 24 hours a fte r th e  a d m in is tra tio n  of 131I  th e y  could  d e tec t 
labeled  iodotyrosines in  low q u a n tity  in  th e  dog’s p lasm a d raw n  from  th e  
th y ro id a l, fem oral vein  and  fem oral a rte ry . In  acu te  ex p erim en ts  T S H  — in  
a dose which increases th e  th y ro x in e  secretion  ra te  — did n o t change th e  131I- 
ty rosine  level of th e  p lasm a. W hen T S H  was app lied  in  la rge  doses (30 IU ) 
th e  iodotyrosine level o f th e  p lasm a increased . This was p a r tly  tra c e d  back  
to  th e  enhanced o u tp u t o f iodo tyrosines from  th e  th y ro id s . I t  is assum ed 
th a t  a fte r the  ex trem e s tim u la tio n  o f th e  th y ro id s  th e  iodo ty rosines are set 
free in such a q u a n tity  th a t  th e  dehalogenase enzym e system  is in cap ab le  
o f deiod inating  th em  all and  so m onoiodotyrosine and  d iiodo ty rosine  are 
secreted . B ased on th is  o b servation  th e y  exp lain  th e  re la tiv e ly  h igh  iodo
ty rosine  co n ten t o f th e  p lasm 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 t i tu te  o f P a thophysio logy , U niversity  M edical School, B udapest

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

T he ex p erim en ts  w ere carried  o u t on 45 m ale a lb ino ra ts . In  group I  of th e  
e x p e r im e n ta l an im als (10 ra ts )  m uscle-necrosis was induced  b y  lig a tu re  o f a 
p o rtio n  o f th e  rec tu s  abdom in is m uscle. The anim als w ere sacrificed  72 hours 
a f te r  th e  o p e ra tio n . In  ex p erim en ta l group I I  (10 ra ts )  th e  anim als w ere 
su b jec te d  to  h y p o p h y sec to m y , th e n  th ree  weeks la te r  m uscle necrosis w as 
in d u ced  in  th e  u su al w ay. The an im als w ere sacrificed  72 hours a fte r th e  second 
o p e ra tio n . T he difference be tw een  th e  anim als o f th e  ex p erim en ta l groups 
I I  an d  I I I  w as t h a t  th ose  belonging  to  th e  la t te r  w ere given — th e  w eek 
before  th e ir  sacrifice  — th re e  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 avis, d ilu tio n : 1/700). 15 ra ts  served  as con tro l.

A fte r sacrifice  sia lac id , hexosam ine an d  hexose lin k ed  to  a lb u m in  were 
d e te rm in ed  in  th e  b lood  serum  and  sialacid  and  hexosam ine in  th e  liver, w hile 
s ia lac id  in  th e  m uscle w as d e te rm in ed  sep a ra te ly  in  th e  n ecro tic  p a r t ,  in  th e  
in f la m m a to ry  b a rrie r  a ro u n d  th e  necrosis and  in  th e  in ta c t  p a r t .

In  b o th  th e  groups I  (necrosis) an d  I I  (necrosis -f- hyp o p h y sec to m y ) com 
p a re d  to  th e  co n tro l an im als, th e  g lycopro te id  level s ig n ifican tly  increased  in 
th e  b lood  serum , in  th e  liv e r and  in  th e  m uscle p o rtio n  fo rm ing  th e  in flam m a
to ry  b a rrie r.

T H E  R O L E  O F  C O R T ISO 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  A n n a  Gü r t l e r

In s t i tu te  o f P a thophysio logy , U niversity  M edical School, B udapest

I t  is well know n  th a t  th e  body-w eigh t of co rtisone  tre a te d  ra ts  considerab ly  
decreases a n d  th e ir  n itro g en  ex cre tio n  increases. T he t re a tm e n t is followed by  
red u ced  in c o rp o ra tio n  o f labeled  am ino acids and  th e ir  precursors in to  th e  
m uscle an d  in to  th e  ly m p h o id  tissues. An opposite  effect is caused  b y  cortisone 
in  th e  liv e r, w here i t  increases p ro te in  syn thesis  an d  enzym e fo rm atio n .

In  th e ir  p rev ious ex am in a tio n s  th e  au th o rs  have  show n th a t  th e  abso lu te  
w eigh t a n d  n itro g en  c o 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 e ig h t an d  n itro g en  c o n ten t o f th e  su b m an d ib u la r 
g land  rem ains unch an g ed .

In  th e  p re sen t ex p erim en ts  in co rp o ra tio n  o f S35 lab e led  m eth ion ine  in to  
th e  sa liv a ry  g land  o f cortisone  tre a te d  (daily  3 m g/100 g, for a w eak) ra ts  
w as ex am in ed . In  an  o th e r group  o f th e  an im als rad io ac tiv e  m eth ion ine  was 
a d m in is te red  p rio r to  cortisone  tre a tm e n t w hich  la s ted  one w eek. T he decrease 
o f in c o rp o ra te d  a c tiv ity  was ex am in ed  in  th is  group a fte r  th e  cortisone t r e a t 
m e n t w hich  la s ted  one w eek.
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A ccording to  th e  resu lts  cortisone decreases th e  in co rp o ra tio n  o f labeled  
m eth ion ine 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 land  cortisone tre a tm e n t accelerates th e  
decrease of the  prev iously  in co rp o ra ted  a c tiv ity , while th is  decrease is sligh tly  
slow ed dow n by  i t  in  th e  su b m an d ib u la r g land . The resu lts  o f th e  ex p erim en t 
show  th a t  the  effect of cortisone on p ro te in  m etabo lism  differs in  th e  various 
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 ETA B O LISM  IN
RA T A D R E N A L

L. Macho , M. Sa f f r a n * an d  M. P alk o v ic

In s titu te  of Endocrinology, S lovak A cadem y of Sciences, B ra tislava . *McGill U niversity , D ep a rtm en t o f B iochem istry,
M ontreal

I t  has been shown th a t  th e  s tim u la tio n  o f syn thesis  an d  secre tion  o f s tero id  
horm ones by  ad renal glands a fte r t re a tm e n t w ith  A CTH  is associated  w ith  
a su bstanc ia l decrease in  lip ids. An ac tiv a tio n  o f th e  a c tiv ity  o f lipase was 
found  a fte r th e  ACTH in jec tio n  or A CTH  ad d itio n  to  th e  in cu b a tio n  m edium . 
The increase in  lipase a c tiv ity  was specific fo r A CTH  and  was re la te d  to  th e  
dose o f ACTH. A decrease in  th e  c o n ten t o f free f a t ty  acids (F FA ) w as found  
a f te r  th e  ACTH tre a tm e n t in  sp ite  o f th e  increased  lipase a c tiv ity . I t  w as found , 
in  fu r th e r experim en ts, th a t  ACTH stim u la te s  th e  release o f f a t ty  acids b y  
r a t  ad renal in  v itro  in to  th e  in cu b a tio n  m edium  co n ta in ing  3 per cen t bovine 
a lbum in . The release of F F A  from  r a t  ad renals was affected  only  w ith  A C TH , 
w ith  o th er p itu ita ry  horm ones an d  ad ren a lin  no sign ifican t effect was n o ted . 
All these horm one p rep a ra tio n s  h ad  a s tim u la tin g  effect on F F A  release from  
adipose tissue.

M ECHANISM  O F F F A -M O B 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 uzson  an d  P . K e r t a i

S ta te  In s titu te  o f H ygiene, B udapest

Previous experim ents have  d e m o n stra ted  a rise o f serum  F F A -level in 
ra b b its  a fte r a single in trav en 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 reached  a fte r 120 m inu tes. The p re sen t stud ies w ere aim ed to  c larify  th e  
m echanism  of th is  reac 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 ranssection  of th e  sp inal cord  abolished  e leva tion . S h am -o p era tio n  had  
no effect, th e  sam e was tru e  a fte r  th e  ad m in is tra tio n  o f an  ep inephrine- 
lib e ra tio n  blocking d ru g  (S anotensin) (2 -o c tah y d ro -l-azo c in y l-ae th y l-g u an i- 
d ine-sidphate) and  th e  ß re cep to r b locking  ag en t “ A d erlin ”  [l-(n ap h ty l)-2 -iso - 
p ropy lam in o -ae th an o l-h y d ro ch lo rid e ]. On th e  o th e r h an d  а -recep to r b locking
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d ru g s su ch  as y o h im b in  an d  d ib en am in  in h ib ite d  th e  F F A  m obilizing effect 
o f th e  en d o to x in . T hese ex p erim en ts  confirm  th e  role o f th e  nervous system  
in  th e  F F A -m o b iliz in g  effect o f b a c te ria l endo tox ins.

IN V E S T IG A T IO N S  O F S E 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 b , E d it  F e b e n c z y , E . P osch  an d  P . K onbád

C entral L ab o ra to ry  o f Council H o sp ita l E m il W eil, and  In s t i tu te  of P a thophysio logy , U n iv ersity  M edical School, B udapest

A u th o rs  ex am in ed  th e  e x tra c tio n  of h u m an  serum  w ith  various so lven ts of 
d iffe ren t d ie lectric  co n stan ts , T he e x tra c te d  lip ids w ere frac tio n a ted  and 
d e te rm in ed  b y  q u a n tita tiv e  th in - lay e r ch ro m ato g rap h y . T h ey  estab lish ed  th a t  
m ore ap o la r so lven ts (hexane, benzene, e th er) e lu te  th e  loosely b o u n d  lip id  
c o n ten t o f th e  b e ta -lip o p ro te in s  (chylom icrons) only . D isorders o f th e  lipid 
m etabo lism  of th e  o rgan ism  (hyperlipaem ia) re su lt in  a ch arac 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  and  q u a lita tiv e ly . M olecules o f ionic 
a ff in ity  to w ard s  lip o p ro te in  s tru c tu re  (p h o sp h a tid s, po lyan ions) loosen the  
s tru c tu ra l  b in d in g  o f lip ids. F o rm a tio n  o f ab no rm al b e ta -lip o p ro te in s  is p resen t 
in  th e  cases o f o b s tru c tio n  jau n d ice . This can  be d e m o n stra ted  b y  e th er 
e x tra c tio n  o f serum . The losening  o f n e u tra l lip ids suggests th e  possible 
fu n c tio n  o f th e  physio log ical h eparino ids. I t  m ay  be assum ed th a t  th is  is a 
p red isp o n a tin g  fa c to r o f th e  lip id  deposition  on th e  sclero tic  w all o f blood 
vessels.

M E T A B O L IC  C H A N G E S IN  T H E  M YOCARD 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. Csá k v á ry  and L. Csalay

In s t i tu te  o f P athophysio logy , U n iv ersity  M edical School, B udapest

T he au th o rs  s ta r te d  from  th e  o b serv a tio n , th a t  b y  m yosine, p rep a red  from  
th e  m y o card , in  a d d itio n  to  ad en o sin e trip h o sp h a te  (A TP) also m onophosphates 
(cy tosine-, u rid in e -, guanosine-5 -m onophosphates) are considerab ly  d issociated . 
I t  w as e stab lish ed  th a t  th e  above m en tio n ed  m onophosphates, in  la rg e r doses 
th a n  A T P , are able to  norm alize  th e  fu n c tio n  o f th e  frog’s h e a r t, t h a t  had  
been  m ade h y p o d y n am ie  b y  chinine.

B y  ca rd ip a th o g en ic  d ie t (S 65) m yocard iac  lesion was induced  in  ra ts , in 
w hich  th e  u rid in e  an d  A T P -d issocia ting  c ap ac ity  o f th e  h e a r t  was exam ined . 
T he A T P  c o n te n t o f th is  o rgan  in  re s t an d  a fte r  increased  charge w as also 
s tu d ied . I t  was estab lish ed  th a t  th e  A T P -co n ten t an d  A TP-ase a c tiv ity  
changed  n e ith e r  in  th e  in itia l s tag e  (5 th  week) of th e  in fa rc to id  changes nor 
in  th e ir  developed  s tag e  (9 th  w eek). A fte r charge, in  th e  5 th  w eek of d ie t, 
th e  A T P -co n ten t s ig n ifican tly  decreased , A TP-ase a c tiv ity  show ed a sligh t
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and  U-5-M P dissociation  a s ig n ifican t increase. I t  m ay  be assum ed th a t  in 
ca rd io p a th y  cap ac ity  of A TP syn thesis  in  th e  m yocard  is in fe rio r to  th e  
norm al one.

FACTORS C O N TR O LLIN G  G LY CO LY SIS IN  T H E  ISC H E M IC
M YO CA RD IU M

E . G. K b a u se  an d  A. W o l l e n b e r g e r

D epartm en t of Cell Biology, In s titu te  of C irculation R esearch , G erm an A cadem y of Sciences, 
B erlin-B uch, G erm an D em ocratic  R epublic

A rrest of the  coronary  flow  causes in  th e  m y ocard ium  w ith in  a few seconds 
an ac tiv a tio n  of the  phosphory lase  system  and  an  o u tb u rs t o f glycolysis 
(B iochem . Z. 342. 171. 1965). In  th e  p re sen t s tu d y  th e  level o f all g lycoly tic  
in te rm ed ia tes  was m easured  in th e  le ft v en tric le  o f dogs an d  ra b b its  before 
and  a t  various periods during  th e  f ir s t  120 seconds follow ing c ircu la to ry  a rre st. 
G raphic arrangem en t o f th e  resu lts  accord ing  to  Gosh an d  Chance (B B R C  16. 
174. 1964) revealed th a t  th e  sh ift to  anaerob ic  m etabo lism  did  n o t proceed  
m onotonically , b u t in  an oscillato ry  fash ion . C rossover po in ts  in  th e  g lycoly tic  
chain  iden tifiab le  as m etabo lic  con tro l sites could be lo ca ted  a t  th e  phospho- 
fructok inase, g lyceraldehyde dehydrogenase and , w ith  less c e r ta in ty , a t  the  
p y ru v a te  kinase steps. In  ischem ic ra b b it  m y o card ium  an  a d d itio n a l con tro l 
site  was found a t the  enolase s tep . The frequency  o f th e  d am p ed  oscillations 
was 2.3 m in -1 ; th e  dam ping  fac to r was a b o u t 2. P a r t  o f th e  increase  in  
phosphorylase a (and  phosphofructok inase) a c tiv ity  can be a t t r ib u te d  to  th e  
release of endogenous card iac  catecho lam ines follow ing th e  onset o f ischem ia. 
A m ong the  non-hum oral fac to rs likely  to  p lay  a role in  th e  reg u la tio n  o f th e  
ra te  of glycogenolysis and  glycolysis in  th e  acu te ly  ischem ic m yocard ium , 
th e  level of cellular o rth o p h o sp h a te  appears to  be o f p rim e im p o rtan ce . L a c ta te  
accum ulation  in the  ischem ic ven tric les was indeed  closely co rre la ted  to  th e  
rise in o rthophosphate  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 Z Y M E

I . G. P ash ev

D epartm en t of B iochem istry , U n iversity  M edical School, P lovd iv , B ulgaria

R at liver, k idney  and  h e a r t tissues were su b jec ted  to  agar gel e lec tro 
phoresis. G lu tam ate  dehydrogenase a c tiv ity  was d em o n stra ted  b y  m eans of 
u ltrav io le t op tical te s t. Two frac tions were o b ta in ed : a fa s t frac tio n , w hich 
could be seen a lready  a t th e  s ta r t  line and  a slow one w hich could h a rd ly  be 
dem o n stra ted  and  separa tes  slower from  o th e r frac tions. F o r th e  analysis of 
th e  aforem entioned  tw o frac tions th e  following g lu tam a te  dehydrogenase 
(G D H ) inh ib ito rs were used: 1. sodium  dodecyl su lp h a te , 2. d ie th y ls tilb o estro l
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a n d  3. o -p h en an tro lin . Sodium  dodecy l 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  exp 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 earan ce  o f th e  fa s t frac tions 
co m p le te ly , w hile th e  in h ib ito ry  e ffect on th e  slow one is less p ronounced . 
A p p lica tio n  o f sod ium  dodecy l su lp h a te  in  h igher co n cen tra tio n s  resu lts  in  a 
to ta l  d isap p earan ce  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
— being  specific  G D H  in h ib ito rs  — suppress o f th e  fa s t frac tio n  b u t  have 
no e ffect on th e  slow  one. In c reasin g  th e  app lied  co n cen tra tio n s , th e  re su lt 
has n o t changed .

G D H  seem s to  be id en tica l w ith  th e  fa s t frac tio n , w hile th e  slow one gives 
on ly  a nonspecific  G D H  reac tio n .

A C T IV IT Y  A N D  LO C A L IZ A T IO N  C H A N G ES O F  LYSOSOM AL 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 . Z so l n a i, Z. Szarvas , E r z sé b e t  P a p p , L . Sz é k e l y , J .  H á m o r i a n d  J .  Som ogyi

2nd D ep artm en t o f O bste trics an d  G ynecology, E xperim enta l R esearch  D ep artm en t and  D ep artm en t o f  A natom y,
U n iversity  M edical School, B udapest

One o f th e  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  b o u n d  to  lysosom es an d  a sim u ltaneous increase  in  th e  a c tiv ity  of 
free enzym es in  th e  cy to p lasm . O ur in v estig 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  an d  lo caliza tion  o f lysosom al enzym es — in  c o n tra s t to  
th e  ea r ly  p la c e n ta  — w ere s im ila r to  th e  changes w hich  w ere observed  du rin g  
cell in ju ries .

A t th e  en d  of th e  p reg n an cy  th e  b 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 , ^ -g lu cu ro n id ase , ca th ep s in  D an d  ca th ep s in  В was considerab ly  
decreased  in  th e  p la ce n ta l tissu e . On 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 show 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  ac tiv itie s  was also decreased . No changes w ere found  in  th e  
loca liza tio n  o f leu c in am in o p ep tid ase  an d  a lkaline  p h o sp h a ta se  w hich are of 
no lysosom al orig in .

A p a r t from  th e  obvious p resence o f lysosom al in ju ry  th e  d is tu rb an ce  in  
th e  process o f reco m p o sitio n  o f new  lysosom es could  be also observed . This 
w as well il lu s tra te d  b y  th e  fa c t th a t  to ta l  a c tiv itie s  o f free and  b o u n d  enzym es 
w ere consp icuously  low er in  th e  te rm  th a n  in  th e  young  p lacen ta l tissue . 
All th e se  w ere con firm ed  also b y  e lec tronm icroscop ic  observations.

A sh ift in  ba lan ce  b e tw een  d ésin tég ra tio n  an d  recom position  o f lysosom es 
in d ic a ted  a s ig n ifican t m o d ifica tio n  in  th e  reg u la tio n  o f th e  lysosom al system  
in  th e  te rm  p la ce n ta . A ll these  ph en o m en a  are supposed ly  connected  to  th e  
b io logical ag ing  process going on in  th e  p la ce n ta l tissue .
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A C TIV ITY  AND LO C A LIZA TIO N  C H A N G ES O F LYSOSOM AL EN Z Y M E S 
IN  E X P E R IM E N T A L  K ID N E Y  IN JU R Y

E r z sé b e t  P a p p , S. Csata  an d  J .  Som ogyi

E xperim ental R esearch D epartm en t and  D ep artm en t o f U rology, U n iversity  M edical School, B u d a p est

The désin tég ra tion  and  recom position  o f tissue  lysosom es are in  ba lance  
u n d e r physiological conditions. In  th e  course o f cell in ju ry  th is  ba lance  is 
u p se t: n o t only an increased  d ésin tég ra tio n  o f lysosom es can be observed  
b u t  the  recom position o f new  lysosom es decreases or s tops com pletely . These 
changes can be s tud ied  b y  de te rm in in g  enzym e activ itie s  b o u n d  to  lysosom es 
a n d  those released from  lysosom es in to  th e  cy top lasm .

In  our experim ents the  changes in  th e  a c tiv ity  an d  localiza tion  o f lysosom al 
enzym es of k idney  hom ogenates were s tu d ied  d u ring  b o th  CC14 an d  su b lim ate  
poisoning 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  release o f 
enzym es from  lysosom es in to  cy top lasm  an d  th e  possib ility  and  grade o f 
recom position  of new  lysosom es are d ep en d en t on th e  dosis o f th e  substances 
used  for dam aging th e  cells. 0.5 m g/100 g su b lim ate  caused  a reversib le  
d am age: the  la rgest q u a n tity  o f lysosom al enzym es leaked  in to  th e  cy to p lasm  
could  be observed during  th e  f ir s t  24 hours follow ing poisoning. L a te r  on 
recom position  of lysosom es p revailed . This process was especially  in ten siv e  
a f te r  72 hours.

1.0 mg/100 g sub lim ate  caused an irreversib le  effect: th e  d é sin tég ra tio n  
o f  lysosom es lasted , w ith o u t an y  recom position , till th e  d e a th  o f th e  an im als 
occurred.

The d isturbances o f th e  reg u la tio n  o f th e  lysosom al enzym e system  is 
p resum ably  one of th e  m ain  fac to rs in  th e  d evelopm 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  du ring  k id n ey  in ju ry .

O N  T H E  SIG N IFIC A N C E  O F C O N FO R M A TIO N A L C H A N G ES IN  T H E  
FU N C TIO 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 omogyi

E xperim en ta l R esearch D ep artm en t, U niversity  Medical School, B udapest

In cu b a tio n  of a (N a + +  K  + )-ac tiv a ted  A TPase p re p a ra tio n  w ith  20 /j,g 
try p sin /m g  p ro te in  a t  25° C caused an ap p ro x im a te ly  50 per cen t decrease 
in  A TP-ase a c tiv ity  du ring  10 m in. A sim ilar loss in  A TPase a c tiv ity  was 
observed  a fte r 10 m in. in cu b a tio n  w ith  200 yLg sub tilis in  А/m g p ro te in  or 
a fte r 20 m in incu b atio n  w ith  300 /ng ch y m o try p sin /m g  p ro te in . On th e  o th e r 
h an d , the  s im ultaneously  m easured  pro teolysis was five tim es h igher in  th e  
presence of sub tilis in  A or ch y m o try p sin  th a n  in  th e  presence o f try p s in .

The loss in  A TPase ac tiv ity  was p a r tly  co u n te rac ted  b y  M g+ + , N a + or K +. 
The p ro tec tive  effect of cations could be m odified b y  A T P : th e  effect of Mg + + 
was com pletely  abolished 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 M g++ w as co n sid erab ly  low ered  b y  A T P, w hereas th e  ac tion  o f N a + 
— u n d e r s im ila r cond itions — was n o t in fluenced  a t  all.

C onclusions: 1. T ry p sin  — in  c o n tra s t to  ch y m o try p sin  an d  su b tilis in  A — 
acts p re su m ab ly  in  th e  reg ion  o f th e  ac tiv e  cen tre  o f A T P ase. 2. C ations an d  
A TP e x e rt th e ir  ac tio n  b y  chang ing  th e  co n fo rm ation  of A T P ase. 3. In  th e  
p resence o f M g++ -f- A T P  -f- N a + th e  co n fo rm atio n  of th e  enzym e sy stem  is 
n o t id e n tic a l w ith  th a t  in  th e  p resence of Mg + + - f  A T P - f  K  + . 4. P resu m ab ly  
th e  changes in  co n fo rm atio n  o f A T P ase co n s titu te  th e  basis o f th e  active  
ion tr a n s p o r t  across th e  cell m em b ran e. 5. A rgin ine or lisine m ay  h av e  an 
im p o r ta n t fu n c tio n a l role in  th e  ac tive  cen tre  o f (N a + - f  К  +)-ac tiv a ted  A T P 
ase sy stem .

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

A. Fonyó

E x p erim en ta l R esearch  D ep artm en t, U niversity  M edical School, B udapest

Iso la ted  m ito ch o n d ria  accu m u la te  C a++ ions from  th e  in c u b a tio n  m edium . 
L im ited  a m o u n t o f C a ++ is a ccu m u la ted  in  th e  absence o f p e n e tra tin g  an ions: 
Ca + + is ex ch an g ed  for H  + . F o r tran s lo ca tio n  o f la rg e r 'a m o u n ts  o f C a+ + 
som e p e n e tra tin g  an ion  i.e . p h o sp h a te , a rsen a te  or a ce ta te  is req u ired . P a ra - 
h y d ro x y m e rc u rib e n z o a te  (PM B) in h ib its  C a++ 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 c e ta te  m ed ium  m ito ch o n d ria  swell 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 sen t Ca + + u p ta k e  is n o t accom pan ied  b y  sw elling, ir re 
sp ec tiv e  o f th e  presence o r absence of a ce ta te . In  P M B -trea ted  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 accom pany ing  calcium  a ce ta te  accu
m u la tio n .

Som e a n tib io tic s  as g ram ic id in  or v a linom ycin  induce  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 en d en t on th e  presence of p e n e tra tin g  
an ions. A fte r 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 ep en d en t sw elling 
is in h ib ite d  w hile a c e ta te -d ep e n d e n t sw elling is unaffec ted .

I t  is concluded  from  th e  ex p e rim en ta l d a ta  th 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 . The 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 tion  u p ta k e  is p ro b ab ly  d ep en d en t on 
som e S H -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 r ia  Szőgyi an d  Gy . T amás

In s t i tu te  of M edical Physics, U n iversity  M edical School, B udapest

T he effect o f s tre p to m y c in  an d  ch lo ram phen ico l was in v e s tig a te d  on th e  
42K -exchange  in  sensitive  b a c te ria l cells. I t  has been  s ta te d  th a t  ow ing to  the  
e ffect o f s tre p to m y c in  th e  42K  e fflu x  o f th e  sensitive  b a c te ria  has accelerated
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com pared  to  the  con tro l. The p e rm eab ility  co n stan ts  have  been  ca lcu la ted  
and  i t  has been found  th a t  th e  42K  ion p e rm eab ility  o f th e  sensitive  E . coli 
В. cells tre a te d  w ith  s trep to m y c in  has increased  b y  61.3 per cen t. S tre p to 
m ycin  causes dam age to  th e  w all o f th e  sensitive  cells th u s  chang ing  th e  
p e rm eab ility  barrie r.

The 42K  exchange of b ac te ria  tre a te d  w ith  ch lo ram phen ico l slow ed dow n, 
th e  calcu la ted  p erm eab ility  c o n sta n t am o u n ted  to  49 per cen t o f th e  value  
o b ta in ed  in the  case of con tro l cells. W e suggest th a t  ch loram phenico l decreases 
ion tra n sp o rt b y  excluding  th e  energy  source o f tra n s p o r t ,  th e  chem ical energy  
of th e  in te rm ed ia te  p roducts  arising  from  A T P breakdow n .

The com m on effects o f s trep to m y c in  an d  ch lo ram phen ico l on 42K  exchange 
in  bac te ria  have also been in v estig a ted . I t  has been  found  th a t  in  th e  case of 
equal concen tra tion  th e  tw o an tib io tics  do n o t a lte r  th e  exchange of ions 
com pared  to  th e  con tro l. O ur resu lts  p o in t to  th e  ex istence o f a co m p etitiv e  
an tagonism  betw een ch loram phenicol and  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 ep artm en t of P haim aeology  U niversity  M editál School, D ebrecen

I t  is a well know n fac t th a t  th e  co n cen tra tio n  of N a an d  Cl ions is h igher 
in  th e  CSF and  th e  aequeous hum or, th a n  in  th e  b lood p lasm a. These ions 
can move from  th e  blood to  e lec tro p o ten tia lly  h igher, b o d y  flu ids on ly  by  
active  tra n sp o rt. W e exam ined  th is  m echanism  w ith  th e  aid  o f Cl36.

We determ ined  in “ in  v i tro ” experim en ts  th e  ac tiv e  tra n s p o r t  o f Cl36 in 
th e  ep ithelium  of p lexuses chorioideus and  ciliaris o f horses. W e found  a 
difference betw een th e  ac tiv ities  of th e  p lexuses o f th e  3rd an d  4 th  ven tric les.

A p art from  the  above-m en tioned  biological m em branes we also exam ined  
th e  accum ulation  of Cl36 ions in th e  cornea, lens, re tin a , th e  grey  and  w hite  
m a tte r  o f the  b ra in .

W e also exam ined  th e  effects o f a few su b stra te s , w hich p lay  a role in  the  
tra n sp o rt m echanism  of Cl3ß, such as glucose, lactose , galactose, an d  p y ru v ic  acid ; 
and  such enzym e inh ib ito rs  as d in itro p h en o l, cyan ide, ouabaine  and  D iam ox.

CHANGES IN  T H E  IO N IC  CO M PA RTM 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 EGA-AM INO A CIDS

L. K ónya  an d  0 .  F e h é r

D ep artm en t of Physiology, U n iversity  M edical School, D ebrecen

0.35-0.50 m m  th ick  slices from  th e  c a t cerebral co rtex  were excised by  
th e  m ethod of M cllw ain (in P rac tica l N eurochem istry , C hurchill L td . London, 
1962. 109 p.). Slices were in cu b a ted  in saline so lu tions of d ifferen t ionic
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com positions, all h av in g  physological to n ic ity , in  th e  presence of glucose and 
u n d e r f lu e n t ox igenation . D uring  in cu b a tio n  th e  slices swelled an d  to o k  up 
N a as a fu n c tio n  o f tim e . In  th e  presence o f 5 mM K , sw elling was o f sm aller 
degree an d  th e  u p ta k e  o f N a was m ore p ronounced  th a n  in  th e  presence o f 
27 mM K , or, i f  Ca was ab se n t from  th e  m edium . 110 mM К  increased  th e  
sw elling fu r th e r  an d  caused  an  u p ta k e  o f K , w hile p ro b ab ly  because o f th e  
a c tiv a tio n  o f th e  N a p u m p  th e  N a c o n ten t decreased . The effect o f gam m a- 
a m in o b u ty ric  acid  in  d iffe ren t co n cen tra tio n s  on th e  above-m en tioned  p h eno
m ena w as in v es tig a ted .

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  an d  L. I n stitó r is

R adio iso tope  L a b o ra to ry , U n iv ersity  o f V ete rin ary  Science, B udapest

C h arac te ris tics  o f th e  biological tra n s p o r t  o f b rom ide ion have  been  exam ined  
in  th e  dog an d  r a t ,  as th e  role o f b rom ide ions has becom e to  be o f increasing  
in te re s t because o f th e  ex trace llu la r volum e d e te rm in a tio n s  (ac tiv a tio n  
analysis) an d  th e  in v estig a tio n  of th e  effect o f b rom ide co n ta in in g  cy to sta tic s .

C o n cen tra tio n  changes o f th e  b rom ide ion (N aB i82) betw een  th e  co rpuscu lar 
e lem en ts  an d  th e  p lasm a of th e  b lood, k idney- and  liver-c learance  and  th e  
changes in  tim e  of th e  v ir tu a l b rom ide space a fte r in trav en o u s  and  pero ra l 
t re a tm e n t w ith  N aB r82 have  been  exam ined  in  th e  dog.

A fte r in trav e n o u s  an d  p ero ra l ad m in is tra tio n  o f B r82 in to  ra ts  a tw o 
d irec tio n a l tra n s p o r t  o f b rom ide ion has been observed  in  th e  g a stro -in te s tin a l 
t ra 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. Sim o n  an d  E. M orava

In s t i tu te  o f P ath o p h y sio lo g y , U n iv ersity  M edical School, B u d ap est, and  P athophysio logical D ep artm en t o f In s t i tu te  o f
N u tritio n , B ud ap est

R eg ard in g  calcium  ab so rp tio n  from  th e  duodenum  and  th e  p rox im al je ju n u m  
th e  au th o rs  carried  o u t in vivo ex p erim en ts  w ith  Ca45 isotopes on w hite  ra ts  
w eighing  80-120 g. T he m eth o d  app lied  was th e  so-called “ in  vivo loop 
te c h n iq u e ” .

I t  has been  estab lish ed , th a t  in  s tud ies on Ca tra n sp o r t,  th e  Ca45 c o n ten 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 th e  cond itions app lied  th e  m easure  o f Ca p e n e tra tio n  from  th e  blood 
in to  th e  in te s tin a l sac is irre le v a n t.

On ex am in in g  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  estab lish ed , th a t  in  th e  case o f Ca doses o f 100-500 
/j,g considerab ly  m ore Ca is absorbed  from  th e  duodenum , th a n  from  th e  
je ju n u m .
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A calcium -deficien t d ie t la s tin g  tw o weeks re su lted  in  a considerable increase 
in  Ca absorp tion  in  b o th  th e  duodenum  an d  th e  je ju n u m . In  an im als k e p t 
on norm al d ie t th e  tre a tm e n t w ith  large doses o f C ortison (250-500 /ug p ro  
die pro  anim al) for tw o weeks re su lted  in  a sligh t, n o t s ig n ifican t decrease 
in  Ca absorp tion . B y th e  sam e tre a tm e n t th e  increase o f Ca tra n s p o r t  due 
to  th e  Ca deficient d ie t was in h ib ited  in  th e  je ju n u m  an d  h a rd ly  in fluenced  
in  the  duodenum .

ST 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  RA T

F. V arga  an d  Z. M olnár

In s t i tu te  o f P harm acology , U n iv ersity  M edical School, Pécs

The absorp tion  of benzim idazole across th e  in te s tin a l ep ith e liu m  was 
in v estig a ted  in  experim en ts in vivo (perfusion  of th e  sm all in te s tin e  accord ing  
to  Schanker e t al.) and  in vitro (using th e  ev erted  sm all in te s tin a l sac accord ing  
to  W ilson and W isem an).

The following tw o m echanism s seem  to  be invo lved  in  th e  passage o f b en z
im idazole across th e  in te s tin a l ep ithe lium : 1. a t  low  co n cen tra tio n s  th e  presence 
o f an active tra n sp o rt m echanism  m ay  be assum ed (ch arac te rized  b y  sa tu ra tio n  
phenom enon, depression of t ra n sp o r t  w ith  in h ib ito rs  o f energy-y ie ld ing  
reactions, com petitive  in h ib itio n  w ith  sim ila r com pounds an d  m ovem en t 
ag a in st a con cen tra tio n  g rad ien t); 2. a t  h igher co n cen tra tio n s  — a t  w hich 
th e  active tra n sp o rt becom es s a tu ra te d  — passive d iffusion m ay  p reva il.

These d a ta  suggest th a t  benzim idazole an d  its  d e riv a tiv es  m ay  be t r a n s 
ferred  by  tra n sp o rt m echanism s o f physiological im p o rtan ce  invo lved  in  th e  
absorp tion  of food co n stitu en ts .

E L E C T R O N  M ICRO SCO PIC  D E M O N ST 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 SIN E  T R IP H O S P H A T A S E  A C TIV IT Y  IN  H E A R T  M USCLE

CELLS

W . Sch u lze  an d  A. W o l l e n r e r g e r

D epartm en t of Cell B iology, In s titu te  of C irculation R esearch , G erm an A cadem y of Sciences,
B erlin-B uch, G erm an D em ocratic  R epublic

B y the  use of th e  lead  p h o sp h ate  tech n iq u e  a M g+ +, N a + an d  К  + ac tiv a te d , 
ouabain-sensitive  A TPase has been localized on th e  p lasm a m em brane o f th e  
sarcolem m a in  e lectron  m igrographs o f h e a r t m uscle cells o f several an im als.

A second, M g ++ a c tiv a te d , N a + an d  K  + -in d ep en d en t A TPase a c tiv ity  has 
been  dem o n stra ted  in  th e  various regions o f th e  in te rc a la te d  disks. O uabain  
d id  no t no ticeab ly  reduce th e  enzym e a c tiv ity  in  th ese  in trace llu la r m em 
branes.
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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 TIV IT Y  O F T H E  SO D IU M  
C A R R IE R  SYSTEM  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 ep arm en t o f P harm acology , M edical U n iversity , B udapest

In  p rev ious w orks p erfo rm ed  w ith  one form  of K n o ll’s celluline (“ celluline-A ” 
i t  has been  show n th a t  th is  su b stan ce  specifically  enhances th e  a c tiv ity  o f the  
sod ium  carrie r sy stem  o f th e  frog ’s ven tric le . R ecen t experim en ts  w ith  in tr a 
cellu lar tech n iq u es  p ro v ed  th a t  celluline-A  s ig n ifican tly  increases th e  ra te  of 
d ep o la riza tio n  an d  th e  o v ershoo t o f action  p o te n tia l in  th e  c a t auricle  b a th ed  
in  T y ro d e  so lu tio n , b u t  th e  effect is in ferio r to  th a t  observed  in  th e  frog h e a rt. 
H ow ever, i f  u n fav o u rab le  cond itions are b ro u g h t a b o u t for th e  sod ium  carrier 
sy stem  b y  in creasing  th e  ex trace llu la r p o tass iu m  co n cen tra tio n , th e  celluline 
effect becom es conspicuous in  th e  m am m alian  h e a r t too . S im ilarly  to  previous 
o b serv a tio n s  on th e  frog h e a r t, ep inephrine  an d  iso p ro te reno l do n o t affect 
th e  ra te  o f 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 
th a t  celluline p lays a specific role in  th e  fac ilita ted  sodium  diffusion of the  
cell m em b ran e  in  th e  m am m alian  h e a r t too , b u t in  c o n tra s t to  th e  frog’s 
v en tric le , th e  cells o f th e  c a t auricle  are n early  o p tim ally  supp lied  w ith  celluline 
u n d e r  physio log ical conditions.

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 TIO N  P O T E N T IA L  ON 
T H E  V E N T R IC L E  M U SC LE O F  F R O G  H E A R T  F O L L O W IN G  T H E  

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

G h . A r s e n e s c u , M .  S a b a u , S .  T a m b l r l i n i , A n a  I a z i g i a n

M edical and Pharm acological In s t i tu te ,  D e p a rtm e n t o f Physiology, T irgu  Mures

I t  has been  e s tab lish ed  b y  m eans o f m icroelectrode  in v estig a tio n s  carried  
o u t on in ta c t  an d  in ju red  v en tric le  m uscle of frog h e a r t th a t  sm all doses of 
ad ren a lin , n o rad ren a lin  an d  acety lcho line  b rin g  a b o u t changes in  th e  resting  
p o te n tia l an d  in  th e  ac tion  p o te n tia l opposite  to  th e  classical effects o f these 
d rugs. In  c e r ta in  cases th e  sam e was experienced  im m ed ia te ly  a fte r the  
a d m in is tra tio n  o f th e  classical doses o f th e  above m en tioned  drugs. This 
phen o m en o n  w as observed  w ith  c o n tac t electrodes as well. I t  is supposed  
th a t  in  th e  case o f sm all doses, opposite  to  th e  effect o f th e  adm in is tered  
d ru g s , an  “ a d a p ta tio n  p h en o m en o n ”  p revails.

R ecen t in v estig a tio n s  have  rev ealed  th e  ro le o f p ro te in  b o u n d  ions, ph o sp h ate  
o f h igh  energy , fac to rs  o f m etabo lism , an d  e lec tron  m icroscopic changes in 
th e  ion exchange o f m em branes. These give an  o p p o rtu n ity  to  com plete  the  
classical m em b ran e  th e o ry  in  th e  case o f h e a r t m uscle. The au th o rs  have 
reg is te red  th e  m onophasic  ac tio n  p o te n tia l b y  m onopolaric  (co n tac t) electrodes. 
The in d iffe ren t e lec trode  was fix ed  on th e  in ju red  area  or in  its  im m edia te  
v ic in ity , th e  d iffe ren tia l e lec trode  was fix ed  ou tside  th e  h e a r t m uscle. In  the
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au th o rs ’ opinion th e  in ju red  area becom es positive  in  th e  course o f ex c ita tio n  
caused by  h e a rt a c tiv ity . The d em arca tio n  p o te n tia l an d  th e  m onophasic 
action  p o ten tia l are th e  re su ltan 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 ST E R O N E  
B IN D IN G  CA PA CITY  O F T R A N SC 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 E x p erim en ta l M edicine, H un g arian  A cadem y of Sciences, B udapest

As m easured by  th e  gel f il tra tio n  m ethod  of De M oor*, 24 hours a fte r th e  
la s t of 14 consecutive da ily  in jec tions o f A CTH  (C ortroph ine Z, 3 I.U /d ay ) 
th e  corticosterone b in d in g  cap ac ity  o f tra n sc o r tin  was found  to  be reduced  
in  th e  p lasm a of in ta c t, ad renalec tom ized  and  th y ro id ec to m ized  ra ts  o f e ith e r 
sex, and in  ovariectom 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 rticosterone  an d  to ta l  p ro te in  
concen trations w ere in  all exp erim en ta l groups th e  sam e as in  th e  respec tive  
contro l groups. The conclusion is th a t  p ro longed ACTH tre a tm e n t reduces 
th e  corticosterone b in d in g  cap ac ity  o f tra n sc o r tin  n o t a t  all, or n o t only , 
v ia  the  adrenals, th e  th y ro id  g land , or th e  ovary .

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

U LT R A STR U C T U R A L STU 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 ep artm en t o f Patho logy , P o stg rad u a te  Medical School, B udapest

According to  th e  “ m olecu lar”  th e o ry  o f horm one tra n s p o r t  b o th  ad renaline  
and  noradrenaline get in  m olecular form  in to  th e  c ircu la to ry  system  by  w ay 
o f active diffusion. The rap id , la s tin g  secretion  o f th e  large  am o u n t of ca tech o l
am ines canno t be in te rp re te d  b y  th is  slow m echanism . A few  observations 
have been m ade recen tly  on th e  “ g ran u la r e x tru s io n ”  o f th e  catecho lam ines 
from  the  m edullary  cells in to  th e  sinusoids o f th e  ad ren al. In  th e  course of 
e lectron  m icroscopic stud ies th e  a u th o r exam ined  in  th e  ad ren a l m edulla  of 
chicken and r a t  a t  f ir s t  in  1963 and  la te r  also in  m any  in s tances sinusoids 
in  w hich occasionally  one or m ore catecho lam ine  granules w ere observab le . 
6, 24, 48 and 78 hours following rep ea ted  reserp ine  tre a tm e n t (3 X 2.5 m g/kg) 
increased  cell surface a c tiv ity  and  th e  m ass app earan ce  o f catecho lam ine  
granules were observed  in  th e  m a jo rity  o f th e  ad ren a l sinusoids. On th e  basis
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o f th ese  o b serv a tio n s  i t  is suggested  th a t  th e  g ran u la r form  o f horm one tra n s 
p o r t  is th e  p rim a ry  ex tru s io n  m echanism  of th e  ad ren a l m edulla  w hich  supplies 
th e  c irc u la to ry  sy stem  w ith  ra p id ly  m obilizable “ catecho lam ine  reserv e” . 
F u r th e r  s tu d ie s  are needed  to  e lu c id a te  th e  m echanism  of 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 LY SIS  O F T H E  E F F E C T  O F  O B ST R U C T IO N  
O N  T H E  PA N C R E A T IC  A C IN A R  C ELLS

L. K om árom y , T . M o n tsk ó , A. T ig y i a n d  K . L issá k

In s t i tu te  o f  Physiology an d  Biology U niversity  M edical School, Pécs

In  ou r earlie r in v estig a tio n s  th e  u l tra s tru c tu ra l  a spec t o f fu n c tio n a l con
d itio n s  o f p a n c rea tic  ac in a r cells o f R an a  escu len ta  was exam ined . W e found  
th a t  th e  n u m b er o f sec re to ry  g ranules is connected  w ith  th e  subm icroscopical 
s tru c tu re  o f a c in a r cells. In  ou r p re sen t experim en ts  th e  effect o f th e  o b stru c tio n  
has been  in v e s tig a te d  an d  i t  has been  p o in ted  o u t, th a t  th e ir  effect depends 
on th e  co n d itio n  o f pan creas  before th e  o p era tio n . In  th e  experim en ts  we 
h av e  s tu d ie d  th e  dependence o f th e  ch arac te ris tic s  o f ac in a r cells upon  the  
tim e  o f th e  a rtific ia l o b s tru c tio n , and  i t  has been  found , th a t  in  th e  hyp o activ e  
s tag e  o f pan creas  (s ta rv ed  anim al) th e  n u m b er o f sec re to ry  g ranules decreases 
a f te r  an  in itia l increase , w hereas in  th e  h y p e rac tiv e  s tag e  (fed an im al) i t  
rem ain s  a t  a co m p ara tiv e ly  c o n s ta n t level. A m ong th e  earlier fu n c tio n a l 
cond itions in  a subm icroscopic  re la tio n  considerable  changes can  be observed  
in  th e  h y p e ra c tiv e  stage  o f th e  p an creas, w hich  appears f ir s t  o f all in  certa in  
areas o f th e  e rg asto 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 trac e llu la r  effects p lay  an im p o r ta n t role in 
a d d itio n  to  th e  m echan ical fac to rs  o f d ila ta tio n  o f th e  ac in ar lum en .

T H E  D IS T R IB U T IO N  O F  A L P H A -A M Y L A S E  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 uhász  an d  T . T o m csányi

I n s t i tu te  o f  Physio logy and  B iology, U n iversity  M edical School, Pécs

W ater-so lu b le  p ro te in s  o f frog p ancreas w ere reso lved  b y  D E A E  cellu lar 
co lum n c h ro m a to g ra p h y  in to  fou r com ponen ts w ith  am y lo ly tic  a c tiv ity  Two 
o f th ese  fou r frac tio n s  are b o u n d  on a co lum n equ ilib rized  w ith  10 ~2 M T R IS /- 
H Cl b u ffe r o f p H  8.0 v e ry  w eakly  an d  th e y  could be e lu ted  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 tion  tw o fu r th e r  
com po n en ts  w ere sep a ra te d  a t  ionic s tre n g th s  o f 0.03 an d  0.07 p H -o p tim a  
an d  K M-values o f th e  fou r isozym es are equal.

T he ab so lu te  an d  re la tiv e  am o u n ts  o f th e  fou r isozym es are d ifferen t in 
v a rio u s  cell frac tio n s . A p p ro x im a te ly  th e  sam e q u a n titie s  o f th e  w eakly
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b ound  tw o fractions are p re sen t in  th e  m icrosom al frac tio n , in  th e  zym ogen 
granules and  in  the  soluble frac tion . The b u lk  o f th e  m icrosom al am ylase was 
e lu ted  a t  an ionic s tre n g th  o f 0.03 (3rd frac tio n ), b u t  th e  th ree  o th e r frac tions 
w ere also detec ted . The am ylase o f th e  zym ogen granules was 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 . In  th is  frac tio n  th e  
am o u n t o f the  3rd frac tio n  was negligible. All fou r isozym es could  be fo u n d  
in  th e  soluble cell frac tion  w ith  th e  h ighest am ylase a c tiv ity  re la ted  to  th e  
to ta l  p ro te in  con ten t.

A LL O STE R IC  EN ZY M ES A N D  T H E  R E G U L A T IO N  O F C ELL
M ETA B O LISM

G . D é n e s

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

The idea th a t  the  com bination  o f one m olecule (ligand: su b s tra te  or any  
o th e r specific com pound) w ith  a m acrom olecule can in fluence  th e  b ind ing  
o f an o th er ligand (the sam e or d ifferen t) to  th e  sam e m acrom olecule has 
been  proposed long tim e  ago. I t  has been  supposed  th a t  th e  u n d erly ing  
m echanism  of the  effect is a con fo rm ational change in  th e  m acrom olecule 
induced  by  the  b ind ing  o f th e  f ir s t  ligand . Some years ago M onod has in tro 
duced the  te rm : “ allosteric p ro te in ” to  describe p ro te in s in  w hich such effects 
occur. The in tro d u c tio n  o f such  a te rm  has been  v a luab le  in  calling a tte n tio n  
to  a p a rticu la rly  im p o rta n t class o f enzym es w hich p o te n tia lly  a t  leas t, p rov ide  
an  exp lanation  for th e  reg u la tion  o f m etabolic  processes in  liv ing  cells. D uring  
th e  la s t few years i t  has been d e tec ted  th a t  all th e  m ain  m etabo lic  ro u tes 
of th e  cells are reg u la ted  b y  allosteric  enzym es.

A characteristic  p ro p e rty  o f th e  a llosteric  enzym es is th a t  th e y  have  n o t 
on ly  su b stra te  b ind ing  site(s) b u t one or m ore allosteric  site(s) for b ind ing  
th e  allosteric effector, a c tiv a to r or in h ib ito r . C onsequently  th e  app lica tion  
o f such term s of th e  classical enzym e k inetics as co m p etitiv e  or n o n -co m 
p e titiv e  inh ib ition  becom es only  fo rm al, and  i t  is im possible to  deduce a 
m olecular m echanism  from  k in e tic  d a ta  alone. One o f th e  m ost im p o rta n t 
hypotheses advanced  to  exp lain  th e  m ode of action  o f allosteric  effectors is 
th a t  th ey  regu late  th e  ac tiv ity  o f enzym es b y  “ allosteric  tra n s itio n s”  or 
conform ational changes in  th e  enzym e s tru c tu re .

D uring  our studies on th e  p ro perties  o f th e  a llosteric  enzym e o f th e  arg in ine 
b io syn the tic  p a th w ay  and  on th e  p roperties  o f th e  a llosteric  enzym es o f the  
arom atic  am ino acid b io sy n th e tic  p a th w ay  we have observed  th a t  th e  te m 
p e ra tu re  very  s trong ly  influences certa in  p ro perties  o f these  enzym es. The 
a c tiv ity  of the  allosteric enzym e of th e  arg in ine p a th w a y  is in h ib ited  com 
p e titiv e ly  (apparen t) by  arg in ine (К  system ). In  th is  case th e  in h ib ito r  co n stan t 
(Kj) of the  enzym e decreases w ith  decreasing te m p e rá t яге, on th e  c o n tra ry , 
th e  ap p a ren t M ichaelis c o n s tan t (K m) o f th e  enzym e fo r th e  su b s tra te s  does 
n o t s ign ifican tly  change w ith  changing  te m p e ra tu re . The a c tiv ity  o f one of 
th e  allosteric enzym es o f th e  a ro m atic  am ino acid p a th w ay  is in h ib ited  non- 
com petitive ly  (ap p aren t) b y  ph en y la lan in e  (Y system ). In  th is  case the
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in h ib ito r  c o n s ta n t (К ,) 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) o f th e  enzym e for th e  su b 
s tra te s  sh a rp ly  decreases w ith  decreasing  te m p e ra tu re .

T he b in d in g  o f in h ib ito r  or o f th e  su b s tra te s  depends on th e  con fo rm ation  
o f th e  enzym e m olecules. Since we could  n o t d e tec t an y  k in d  o f allosteric 
site  in te ra c tio n s  in  th e  presence e ith e r o f su b s tra te  or o f in h ib ito r  we can n o t 
c laim  th a t  th e  su b s tra te  or in h ib ito r  induces an y  sh ift in  th e  confo rm ation  
o f th e  enzym es. On th e  c o n tra ry , i t  is reasonab le  to  suppose th a t  th e  sh ift 
in  co n fo rm atio n  is caused  b y  a change in  th e  equ ilib rium  of th e  flu c tu a tio n  
o f th e  p o ly p ep tid e  chain  o f th e  enzym e m olecule induced  b y  th e  te m p e ra tu re . 
As a re su lt o f th e  f lu c tu a tio n  o f th e  po ly p ep tid e  chain , in  one possible con
fo rm a tio n  th e  enzym e m ay  b in d  th e  su b s tra te , an d  in  a n o th e r  confo rm ation  
th e  in h ib ito r  is b o u n d  to  th e  enzym e m olecule w ith  ce rta in  p ro b a b ility  d e te r
m ined  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  an d  o f in h ib i
to r , an d  th e  essen tia l cond itions in  th e  b ro ad est sense.

T he re su lt o f th e  b in d in g  of su b s tra te  or o f in h ib ito r  is th e  s tab iliza tio n  
o f th e  a p p ro p ria te  co n fo rm ation  of th e  enzym e m olecule and  th e  in d u c tio n  
o f m o v em en t o f all groups invo lved  in  th e  b ind ing  of 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.

In  th e  cases s tu d ie d , decreasing  te m p e ra tu re  favors th e  fo rm atio n  of the  
in h ib ito r  (arg in ine) b in d in g  con fo rm ation  of th e  allosteric  enzym e belonging 
to  th e  К  sy stem  an d  th e  fo rm atio n  of th e  su b s tra te  b in d in g  co n fo rm ation  of 
th e  enzym e belong ing  to  th e  V  system .

I t  seem s p ro b ab le  th a t  th e  m olecular basis o f th e  reg u la tio n  o f cell m e ta b 
olism  b y  th e  te m p e ra tu re  is th e  te m p e ra tu re  in duced  change of th e  confor
m a tio n  of th e  a llo steric  enzym es observed.

R O L E  O F  IN H IB IT IO N  A N D  A C TIV A TIO 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. В от

In s t i tu te  o f M edical C hem istry , U n iversity  M edical School, D ebrecen

I t  is know n  th a t  th e  lim itin g  enzym e o f glycogen m ob iliza tion  is phosphory- 
lase w hose ac tiv e  an d  in ac tiv e  form s w ere d e m o n stra ted  in  m uscle, h e a rt, 
liv e r  an d  o th e r tissues. Cori (1956) has d e m o n stra ted  th a t  ad ren a lin  or e lectrical 
s tim u la tio n  tran sfo rm s  p hosphory lase  a in to  active  b in  th e  m uscle in vivo. 
L a te r  i t  becam e know 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 p h o sp h o ry la se  b k inase  an d  th a t  i t  helps th e  cyclic p ro d u c tio n  o f AM P 
b y  ad ren a lin . On th e  o th e r h an d , th e  electric  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  of A M P. This m ade u n d e rs tan d ab le  
th e  g lycogen m o b iliza tion  effect o f ad ren 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 inase  p roduces th e  phosphory lase  a form . 
T he e lec tric  s tim u la tio n  on th e  o th e r h a n d , a c tiv a te s  th e  b k inase  w ith  the  
help  o f Ca + + an d  an  a c tiv a tin g  fac to r, an d  th is  a c tiv a te s  phosphory lase . 
T he sam e process was observed  in  liver and  h e a r t ow ing to  th e  effect of 
ad ren a lin  an d  g lucagon.
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I t  seems nevertheless, th a t  only  in  liver an d  in  sm oo th  m uscle is th e  tra n s 
fo rm ation  of the  inactive  form  of phosphory lase  in to  th e  active  form  abso lu tely  
necessary  for th e  m obilization  o f glycogen. A n o th e r reg u la tio n  m echanism  
was discovered as well, in  th e  skele ta l m uscle and  h e a r t m uscle. This is based  
on  th e  allosteric ch arac te r o f th e  in ac tiv e  form  of phosphory lase .

L yon and P o rte r (1963) have d em o n stra ted  th a t  th e  m uscle o f th e  so-called 
“ I ”  mouse stock  does n o t possess phosphory lase  b k inase enzym e and  con
seq u en tly  the  phosphorylase a form  can n o t ex ist e ith e r. In  sp ite  o f th is  glycogen 
decom poses in  th e  m uscle o f these  mice also du rin g  w ork. This phenom enon  
could  be explained  b y  such  an  a c tiv ity  increase o f phosphory lase  b w hich 
happened  w ith o u t th e  tran sfo rm a tio n  in to  a.

A ccording to  the  investiga tions o f M organ an d  P arm egg ian i (1964) anoxia 
also causes quick glycogenolysis in  th e  h e a r t m uscle w ith o u t th e  tra n s fo r
m ation  of significant am o u n t o f phosphory lase  b in to  a. In  th is  case to o , th e  
m obilization of glycogen is caused b y  th e  a c tiv ity  increase o f th e  b form . 
T here  is sufficient AM P p resen t in  th e  h e a r t m uscle to  ensure th e  a c tiv ity  
o f  th e  b form . N evertheless, th e  b a c tiv ity  induced  b y  A M P in  aerobic h e a r t 
is k e p t low by  G-6-P and  A TP (allosteric  in h ib itio n  o f th e  b form ). In  anoxia  
th e  concen tra tion  increase o f AM P and  Pj, m oreover th e  quick  transm ission  
o f G-6-P results in  the  release o f phosphory lase  b from  th e  a llosteric  in h ib itio n , 
its  ac tiv ity  increases an d  th u s  is able to  m obilize glycogen.

The phosphorylase b form  is m ade active  b y  its  increased  a ffin ity  tow ards 
th e  substra tes  (Pj and  glycogen) ow ing to  th e  effect o f AM P. On th e  o th e r 
h an d , the  su b stra tes  increase th e  a ff in ity  tow ards AM P. The co m petitive  
inh ib ition  p redom ina ting  th e  ac tiv a tio n  effect o f AM P is th e  in h ib ito ry  effect 
o f ATM and G-6-P, th a t  is to  say , A TP and  G -6-P sig n ifican tly  increase th e  
value  of AMP K m to  phosphory lase  b.

G-6-P takes an excep tional place am ong th e  in te rm ed ia tes  in  th e  regu la tion  
o f th e  glycerogen exchange. The co n cen tra tio n  decrease o f G -6-P p rom otes 
th e  glycogenolysis b y  m od era tin g  th e  in h ib itio n  o f phosphory lase  b and  by  
decreasing the  am o u n t o f G -l-P  necessary  for th e  resyn thesis . On th e  o th e r 
han d , the  concen tra tion  increase of G -6-P in h ib its  th e  m obilization  of glycogen 
p a r tly  by  exerting  inh ib itio n  on phosphory lase , and  p a r tly  b y  ex ertin g  a c ti
v a tio n  on g lycogen-syn thetase . A t th e  sam e tim e  i t  increases th e  level of 
G -l-P  and in th is w ay an  increased  p ro d u c tio n  o f U D PG , th e  p recu rso r of 
glycogen, becomes possible.

H elm reich and Cori (1965) found  b y  re -exam in ing  th e  glycogenolysis occuring 
du rin g  the  ac tiv ity  o f th e  skele ta l m uscle th a t  th e  a c tiv ity  o f phosphory lase  
and  phosphofructokinase has a basic significance in th e  reg u la tio n  o f glycoge
nolysis. D uring  the  stimulation  o f m uscle th e  ac tiv ities  o f these  tw o enzym es 
increase parallel and  p ro p o rtio n a lly  w ith  each o ther, and  th u s  th e  accum ulation  
o f G-6-P does n o t occur even d u ring  increased  glycolysis. On th e  o th e r h an d , 
ow ing to  the  s tim u la tin g  effect o f adrenalin , on ly  th e  a c tiv ity  o f phosphory lase  
increases s ign ifican tly , th e  a c tiv ity  of phosphofruc tok inase  does n o t, and  
consequently  the  level of hexosem onophosphates s ig n ifican tly  increases d u ring  
th e  glycogenolysis caused b y  ad renalin . The co n cen tra tio n  change o f A TP, 
A D P, AMP and  Pj in  th e  m uscle is too  sm all for th e  ex p lan a tio n  o f th e  in 
vivo observed increase of enzym  a c tiv ity  du ring  th e  s tim u la tio n . The co n 
cen tra tio n s  o f G-6-P, F -6-P  and  F D P  do n o t m ake p robab le  th is  change 
e ith e r. Thus, 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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an d  re la x a tio n  du rin g  m uscle a c tiv ity  seem s to  be th e  fac t th a t  phosphory lase  
b k inase  goes th ro u g h  an  a c tiv a tio n  an d  in a c tiv a tio n  cycle w hich resid ts  in  
th e  tra n s fo rm a tio n  o f phosphory lase  b form  an d  a form . N evertheless, the  
lac tic  acid  p ro d u c tio n  o f th e  “ I ”  stock  can n o t be exp la ined  b y  th is  change.

In  accordance with the above discussed, the regulation o f the glycogen mobilization 
takes place according to two mechanisms. One o f the mechanisms is characterized 
by the form ation and decomposition o f the active form  o f phosphorylase. This 
can  be ren d e red  p ara lle l w ith  th e  increased  an d  m o dera te  p ro d u c tio n  o f th e  
enzym e p ro te in s . The m ain character o f the other mechanism consists in the 
regulation o f the activity o f the fin ished  enzyme by intermediators and nucleotides, 
on the basis o f the allosteric characteristics o f the enzyme. The tw o  m echanism s 
p la y  a ro le m ost p ro b a b ly  in  d ifferen t m easure in  th e  glycogen m obilization  
caused  b y  m uscle c o n tra c tio n ,/a n o x ia  an d  ad renalin . The d ifferen t k inds o f 
tissues (skeleta l m uscle, sm o o th  m uscle, h e a r t m uscle, liver, etc.) can also 
d iffer from  each  o th e r essen tia lly  according  to  w hich o f th e  tw o  reg u la tin g  
m echanism s p red o m in a te  in  th e m , and  in  w h a t m easure.

In  th e  In s t i tu te  o f M edical C hem istry  of D ebrecen we succeeded to  
d e m o n stra te  th a t  th e  allosteric  effect o f th e  in te rm ed ia to rs  includes n o t only  
th e  b fo rm  of th e  phosphory lase , b u t th e  a form  as well. T he a c tiv ity  o f 
p h o sp hory lase  a can  be also in h ib ited  b y  G -6-P, 6-P  gluconic acid , PP j, and 
glucose s im ila r to  th e  phosphory lase  b (in raw  m uscle e x tra c t an d  in  th e  
p re p a ra tio n  o f c ry sta llin e  phosphory lase  a too). A M P delays th e  in h ib itio n .

T he a llosteric  in h ib itio n  o f th e  a form  of phosphory lase  is s ign ifican t from  
severa l o f v iew . I t  exp lains th e  fac t th a t  th e  5 to  10 p e r cen t phosphory lase  
a p re sen t in  th e  re s tin g  m uscle does n o t m obilize th e  glycogen. The inh ib ition  
caused  b y  G -6-P m akes i t  possible th a t  th e  a c tiv ity  o f phosphory lase  a is 
also u n d e r a fine  reg u la tio n , depending  on th e  co n cen tra tio n  o f G -6-P. As 
glycogenolysis goes on th e  level o f G -6-P increases s ign ifican tly , and  i t  can 
e x e r t an  energetic  a rre s tin g  effect on th e  a form  before its  tran sfo rm a tio n  
in to  b form .

T he in te rm ed ia to rs  an d  nucleo tides reg u la te  n o t only  d irec tly  th e  a c tiv ity  
o f phosp h o ry lase  a an d  b, b u t  also th e  in terconversion  o f th e  tw o form s. W e 
h ave  experienced , n am ely , th a t  G -6-P in h ib its  th e  phosphory lase  a fo rm ation  
in  th e  b k inase reac tio n , on th e  o th e r h an d , i t  enhances th e  in a c tiv a tio n  o f 
th e  a fo rm  in  th e  p h o sp h o ry lase -p h o p h a tase  reac tio n . This can be looked 
u p o n  as a double feed -back  effect. The b k inase in h ib ito ry  effect o f G -6-P 
p ro v ed  to  be a rre s tab le  w ith  AM P an d  glycogen, b u t  n o t w ith  cyclic AM P. 
G -6-P s tim u la te s  th e  in a c tiv a tio n  o f phosphory lase  a, its  tra n sfo rm a tio n  in to  b. 
T his effect is especially  conspicuous in  th e  presence o f AM P w hich inh ib its  
th e  p hosphory 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 lly . 
A ccording  to  th is  G -6-P enhances th e  fo rm atio n  o f th e  in ac tiv e  b form  and  
in h ib its  its  re tu rn  in to  th e  active  a form .

Sum m ary. Some in te rm ed ia to rs  (G -6-P, PP j, U D PG ), and  ce rta in  nucleo tides 
(A M P, A TP) o f th e  glycogen exchange p lay  a fu n d am en ta l role in  th e  regu la tion  
o f th e  glycogen exchange. T h e ir co n cen tra tio n  change regu la tes  p a r tly  the  
a c tiv ity  o f p hosphory lase  a an d  b, an d  p a r tly  a lters th e  in te rconversion  o f  
th e  tw o form s. T he a c tu a l a c tiv ity  of phosphory lase  is increased  or decreased 
in  an  allosteric  w ay. The in te rconversion  o f th e  a an d  b form s is in fluenced  
b y  a m echan ism  w hich  is n o t qu ite  clear y e t. I t  can be supposed  th a t  th e  
phosp h o ry lase  serv ing  as su b s tra te  is a lte red .
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I t  has been  d em o n stra ted  th a t  a close re la tio n  an d  in te ra c tio n  ex ist betw een  
th e  allosteric con tro l m echanism  (the  ac tu a l a c tiv ity  o f th e  ex isting  enzym ) 
an d  th e  m echanism  reg u la tin g  th e  tra n sfo rm a tio n  o f th e  tw o form s o f the  
enzym e.

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

I .  H o r v á t h

R esearch  In s titu te  for P harm aceu tica l C hem istry, D ep a rtm en t of M icrobiology, B udapest

C ertain 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  the  action  o f these  enzym es n o t only  th e  ra te  o f reac tio n s  shou ld  be 
reg u la ted  b u t also th e  ra tio  o f arising  en d p ro d u c ts .

The m ain ta inance  o f an  ad eq u a te  p ro p o rtio n  o f enzym es requ ires a coor- 
dinative enzyme synthesis. A n overcharge of th e  re g u la to ry  system  b y  ex trem e 
concen tra tions o f an en d p ro d u c t or one o f th e  su b s tra te s  m ay  re su lt in  coor- 
dinative derepression.

The firs t com m on enzym e m ig h t have  an im p o r ta n t ro le in  these  com plex 
reg u la to ry  system 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 reg u la to ry  role b u t also th e  rate o f feedback inhibition might change to a great 
extent or might cease in the presence o f different substrate concentrations.

In  d em o n stra tin g  th e  above princip les we su m m arize  our re su lts  ob ta in ed  
b y  study ing  b ran ch ed  chain  am ino acid b iosyn thesis .

SOME A SPEC TS ON T H E  C O N TR 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 ST R U C T U R A L  P R O T E IN S

V i l m a  S z é k e s s y - H e r m a n n

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

The 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  the  discovery of th e ir  con tro l m echanism s req u ire  again  an d  again  a new er 
aspect of p ro te in  co n stru c tio n . T hus, besides th e  w ays o f th e  reg u la tio n  of 
enzym e ac tiv ity  d e tec ted  in  th e  la s t  years, in  w hich th e  d iffe ren t m etab o lite s  
are acting  as m odifiers on th e  confo rm ation  of th e  enzym e-p ro te in s, m ore and  
m ore enzym es seem  to  be of com plex com position , th e ir  a c tiv ity  could  be 
reg u la ted  by  m onom er-po lym er tran sfo rm a tio n , b y  association  o f su b u n its  
to  form  hybrids e tc. The in  vitro d e term in ed  s tru c tu ra l an d  fu n c tio n a l c h a rac 
te ris tics  of p ro te in s  o f com plex  co n stru c tio n  n a tu ra lly  depend  considerab ly  
on th e  applied  m eth o d s of e x tra c tio n  and  iso la tion , as well as on th e  effects 
o f c ircum stances. All these  s ta te m e n ts  are especially  im p o r ta n t in  case the  
p ro te in  is closely a tta c h e d  to  th e  ce ll-s tru c tu re  an d  th e  chang ing  of confor
m ation  does n o t re su lt  in  a change of enzym e a c tiv ity  or does n o t re su lt o n ly  
in  such a change , 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 he p re sen t su m m a ry  co n ta in s th e  resu lts  o f in v estig 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 p u rif ied  so-called  hom ogenous ac tin  e x tra c te d  from  ace to n -d ried  m uscle 
pow der has no u n iv e rsa lly  accep ted  p ro te in -co n stan ts  y e t, an d  i t  has p rim arily  
been  d e te rm in ed  fu n c tio n a lly . In  th e  course o f ou r ex p erim en ts  i t  has been 
p ro v ed  th a t  b y  d iffe ren t m eth o d s, nam ely  b y  b u ta n o l an d  ionexchange 
t r e a tm e n t th e  ac tin  gets decom posed in to  several com ponen ts. T he iso la ted  
com ponen ts  are ch arac te rized  b y  g rea t con fo rm atio n a l lab ility , w hich  m ay  be 
recognized  e.g. b y  rem o v a l or ju s t  b y  ad d itio n  o f ions. The b eh av io u r o f ac tin  
to w ard s  lip id -so lv en t m ate 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 ponen ts  phospho lip ids m ay  be invo lved . H ith e rto  i t  has n o t been 
c leared  y e t in  w h a t w ay  th e  in  vitro fea tu res  o f th e  com ponen ts are re flec ted  
in  th e  fu n c tio n s  o f co 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 , th a t  am ong  th e  actin - 
com ponen ts  th e re  can  be found  a s tim u la tin g  an d  an  in h ib itin g  fac to r to  ac tin  
p o ly m eriza tio n  as well. This la t te r  m ay  be s ig n ifican t w ith  re sp ec t to  regu la tion , 
because  th e  a c tin  frac tio n  e x tra c te d  from  th e  m uscles o f E -v ita m in  defic ien t 
ra b b its  in  th e  u su al w ay  con ta in s i t  as a sep a ra te  co m ponen t, besides th e  
p ro te in -co m p lex  capab le  o f po lym eriza tion .

S T U D IE S  O N  FA C TO 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. C s e h  and A. P a t t h y

R esearch  In s t i tu te  fo r P h a rm aceu tica l C hem istry , B udapest

L ip id  m ob iliza tion  is based  to  our p re sen t know ledge on lipolysis b ro u g h t 
a b o u t b y  a ho rm one-sensitive  lipase. This process is in d ica ted  b y  th e  drop  
o f th e  trig ly ce rid e  c o n ten t o f adipose tissue , i t  can  also be follow ed, how ever, 
th ro u g h  m easu rem en t o f free glycerol an d  free f a t ty  acids (F F A ), resp ., w hen 
in cu b a tin g  adipose tissue . A c tu al co n cen tra tio n s  o f these  substan ce  are u sually  
considered  as ch a rac te ris tic s  o f th e  horm one-sensitive  lipase ac tiv ity . R ecen t 
d a ta , how ever, show  th a t  a lte ra tio n  o f F F A  c o n ten t is also affected  b y  o th e r 
processes o f cell m etabo lism  (e.g. re sy n th esis , o x y d a tio n ).

T he p u rpose  o f th e  p re sen t w ork  was to  in v estig a te  to  w h a t e x te n t fac to rs 
affecting  f a t ty  acid  resyn thesis  ex e rt th e ir  in fluence  on th e  effects on fa t 
m etabo lism  o f A CTH  as th e  m o st ac tiv e  lipom obilizing  horm one w hen m easured  
by  changes in  F F A  an d  glycerol. W ith  r a t  ep id id y m al adipose tissue  effects 
o f glucose an d  aden ine-nuc leo tides w ere s tu d ied  a t  various A CTH  levels. 
I t  could  be estab lish ed  th a t  glucose in h ib its  f a t ty  acid  lib e ra tio n  is sp ite  of 
p ro m o tin g  glycerol fo rm atio n . This in h ib itio n  g rad u a lly  rises w ith  decreasing 
A CTH  co n cen tra tio n s . A TP, A D P  an d  adenosine-5 -phosphate , in  co n tra s t, 
decrease to  a sm all e x te n t glycerol fo rm atio n  an d  v e ry  ap p rec iab ly  f a t ty  acid 
lib e ra tio n .

F u r th e r  on re la tio n sh ip s  be tw een  lipolysis an d  resy n th esis  w ere in v estig a ted  
w ith  ad d ed  “ unco u p lin g ”  fac to rs . I t  was found  th a t  10~ 3- 1 0 -5 M d in itro -
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phenol inh ib its  ACTH effects as regards lib e ra tio n  o f b o th  glycerol an d  fa tty  
acids. This lipolysis m ay  be, how ever, re s to red  on ad d itio n  o f th e  nucleo tides 
m en tioned . U nlike these , 1 -thy rox ine  or triio d o th y ro n in e  in  10 _6 an d  10 ~7 M 
concen tra tions, resp . w hile leav ing  u n changed  glycerol lib e ra tio n  strong ly  
increase the  F F A  producing  ac tion  o f A CTH . d -T hyrox ine  as well as th e  above- 
m en tioned  th y ro id  horm ones w ith o u t A CTH  are  in ac tiv e .

Effects influencing  lipolysis e licited  b y  A CTH  in  a n egative  sense as regards 
f a t ty  acids m ay  be p rinc ipa lly  a ttr ib u te d  to  an  increase in  resy n th esis . Con
co m itan t effects are in  th e  case o f glucose an  acceleration  of lip o ly tic  cycle 
in  fa t  cells and  in  th e  case o f nucleotides a d irec t ac tion  on horm onesensitive  
lipase. I t  can be concluded from  our resu lts  th a t  th e  p o te n tia tin g  ac tio n  on 
lipom obilization  o f th y ro id  horm one is re la ted  to  th e  in h ib itio n  o f resyn thesis  
o f f a t ty  acids form ed b y  lipolysis.

STA TISTICA L A N A LY 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  an d  G. Á dám

Physiological In s titu te , U niversity  M edical School an d  Physiological G oup, E ö tvös L o ránd  U n iversity , B udapest

The d a ta  of Á dám  an d  K ukorelli (A cta P hysio l. H ung . 26. 1965.; 6 th  In te rn . 
Congr. E E G  V ienna, 1965) p roved  th a t  cond itional evoked p o ten tia ls  m ay  
serve as a m em ory m odel. The aim  o f th e  p re sen t experim en ts  was th e  q u a n 
t i ta tiv e , s ta tis tic a l analysis o f th is  cond ition ing  process. T he e lec trica l s tim u 
la tio n  of th e  sp lanchnic  an d  scia tic  nerves was associated  in  an es th e tized  cats . 
A to ta l o f 400 pairings w ere delivered  to  each an im al in  series o f 40 -40  
associations. The e s tab lish m en t o f th e  cond itiona l response was observab le  
during  the  in te rse ria l ap p lica tio n  o f th e  cond itional stim u lus p re sen ted  by  
itse lf: these 20-20 cond itioned  evoked p o ten tia ls  w ere averaged  b y  a NTÁ 
256-type com puter. The w aves o f th e  averaged  curves w ere q u a n tita tiv e ly  
characterized  b y  e stim atio n  o f th e  area betw een  th e  isoelectric  line an d  th e  
curve. D a ta  were o b ta in ed  b y  s ta tis tic a l processing:

(i) Concerning th e  sep a ra tio n  of th e  cond itional evoked p o te n tia l from  th e  
spontaneous backg round  flu c tu a tio n s ;

(ii) R egard ing  th e  dependence o f th e  cond itiona l response from  th e  n u m b er 
of associations and  th e  delay  in te rv a l be tw een  th e  conditional an d  u n co n d itio n 
al stim uli.

The conditional connection  was rep re sen ted  in  form  o f lea rn in g  curves and  
a form ula was c rea ted  describ ing  ap p ro x im a te ly  th e  em pirica l curves.
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C O M P U 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  A TTACK O F D D T

I . D É si, I l d ik ó  F arkas  an d  T . K e m é n y

In s titu te  o f P athophysio logy , U n iversity  M edical School, and  P athophysio logical D e p a rtm en t o f I n s t i tu te  of N u tritio n ,
B udapest

T he a im  o f th e  ex p erim en ts  was to  de te rm in e  th e  p o in t o f a tta c k  o f D D T 
w ith in  th e  nervous sy stem . T herefo re  its  effect elic ited  on sleep induced  b y  
h y p n o tic a  o f d iffe ren t p o in ts  o f a t ta c k  was observed . The an im als w ere given 
d iffe ren t doses o f D D T  an d  th e  doseeffect-curve was also estab lished .

In  cases o f 8 d iffe ren t doses m easu rem en ts  w ere carried  o u t in  6 instances 
each . D isap p ea ran ce  tim e  o f th e  cerv ical and  la b y rin th in e  — as well as o f 
th e  co rneal re flex , d u ra tio n  o f th e  d isappearance  an d  th e  to ta l  d u ra tio n  of 
sleep (th u s  7 in d e p en d e n t d a ta )  w ere estab lished  in  groups o f 10 anim als. 
T he ra ts  w ere, in  every  case, n a rco tized  w ith  tw o d iffe ren t anesthe tics.

F ro m  th e  d a ta  o b ta in e d  v a rian ce  analyses w ere carried  o u t reg ard in g  doses 
an d  also th e  days. T hen  Scheffe’s re p e a te d  co m p ara tiv e  m eth o d  was applied  
in  o rd er to  e s tab lish  w hich w ere th e  group th a t  s ig n ifican tly  d iffered from  
one a n o th e r .

T he “ G ier”  d ig ita l co m p u te r was used  for th e  calcu la tion .
T he  re su lts  rev ea led  th a t  D D T  p rac tica lly  d id  n o t an tagon ize  sleep induced  

b y  C h lo ra lh y d ra te  a ffec ting  m a in ly  th e  cerebra l co rtex . P e n to b a rb ita l, w ith  
th e  b ra in -s te m  as m ain  p o in t o f a tta 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 ETA B O LISM  A N D  B O D Y  T E M P E R A T U R E

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

Physiological In s t i tu te ,  U n iv ersity  M edical School, Szeged

A u th o rs  in v e s tig a te d  th e  h igher n eu ra l fu nc tions occurring  a fte r  effects 
w hich d is tu rb  th e  au tonom ous éq u ilib ra i s ta te  o f th e  o rgan ism  in  in ta c t  ra ts  
an d  a f te r  d e s tru c tio n  o f d iffe ren t p o rtio n s  o f th e  cereb ra l co rtex . 150 ra ts  
w ere u sed  fo r 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  of a 
gas m ix tu re  co n ta in in g  6 p e r cen t 0 2 was associated  w ith  rep ea ted  sound  
signs (1000 H z). I n  o th e r ex p erim en ts  qu ick  h is tam in e  h a b itu a tio n  was 
b u ilt  u p .

T he ex p erim en ts  h av e  show n th a t  th e  am end ing  au tonom ous functions 
re g u la tin g  th e  hom eostasis  o f th e  o rgan ism  w ere n o t m an ifested  ag a in st 
h y p o x ia  i f  b ifro n ta l co rtex  d e s tru c tio n  was app lied . A p p a ren tly  th e  develop
m e n t o f h is tam in e  h a b itu a tio n  is n o t b o u n d  to  th e  fro n ta l co rtex , on ly  its 
ab o lish m en t is. T he lesion o f o th e r areas o f th e  co rtex  does n o t in fluence  the  
d ev e lo p m 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 equ ilib 
riu m  o f th e  o rgan ism . The p henom enon  can  be f i t te d  in to  th e  cyb ern etica l 
v iew  o f th e  sy stem  o f th e  reg 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 ELS O F M ETA B O LISM

A. L ocker

In s t i tu t  fü r  S trah lenschu tz , R e ak to rzen tru m , Seibersdorf, A ustria

E arlier m ath em atica l m odels of m etabo lism  like th e  descrip tion  o f m e ta b 
olism  as open sy stem  m ay  be m ore generalized ta k in g  G eneral System s 
T heo 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 , would en tail th a t  all b ranches o f GST, like those based  upon  se t th e o ry  
an d  topology (in the  form  of re la tio n a l biology), linear and  non linear d ifferen tia l 
equations (especially su ited  for th e  descrip tion  o f oscillato ry  phenom ena) 
p ro b ab ility  th eo ry  (as a back g ro u n d  of s to ch astic  m odels), B oolean logic 
(enabling  com prehension of trig g er phenom ena) e tc. could usefu lly  be applied . 
W hich form  of GST w ould seem  su ited  b est depends on th e  level o f a b s trac tio n , 
as ind ica ting  sem antic  s teps, an d  th e  need (or freedom ) of being  m ore a b s tra c t 
or m ore concrete. C oncrete m odels are those whose tra n sfo rm a tio n  in to  com 
pu ter-sim u la tion  or even rea l a u to m a to n -c o n stru c t was successful. N early  on 
each level of th e  m a th em atica l m ethodologies cy bernetic  fea tu res  o f th e  
m odels, like open-loop con tro l, feed-back  con tro l, goal seeking b eh av io u r and  
learn ing  (in the  m ost general sense) can easily  be revealed  an d  are in  few 
instances outlined.

T H E  C Y B E R N E T IC  M O D EL 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 L ab o ra to ry  o f th e  József A ttila  U niversity  of Sciences, Szeged

On the  basis of l ite ra ry  d a ta  and  th e ir  own ex p erim en ta l resu lts  th e  au th o rs  
have a ttem p ted  to  co n stru c t a sim ple b lock  d iag ram  of th e  reg u la tio n  o f ren a l 
blood flow.

F or th is purpose th e  following p a ram ete rs  were ta k en  in to  acco u n t: 1. I f  the  
to ta l  vascu lar resistance  of th e  organism  is increased  th e  blood pressure  rises 
an d  the  renal blood flow  decreases. 2. I f  th e  to ta l  v ascu la r resistance  of th e  
organism  is increased , b u t an  enhan cem en t o f th e  blood pressu re  is p rev en ted  
b y  a stab iliser, th e  ren a l blood flow  decreases, b u t to  a lesser e x te n t th a n  
in  the  case of 1., 3. I f  th e  value  of th e  blood pressure is ra ised  w ith o u t enh an ce
m en t of the  vascu la r resistance  ren a l blood flow  m u st increase to  a lesser 
ex ten t. 4. A fter e lim ina tion  o f th e  effects o f th e  reflexes com ing from  the  
cen tra l nervous system , in  th e  case o f changes of th e  blood pressu re  th e  blood 
flow  m ust n o t change. 5. I t  o u g h t to  be possible to  d isconnect th e  a u to 
regu la tion  of th e  blood flow  ch arac te ris in g  th e  iso la ted  su rv iv in g  k idney . 
To m ake a m odel of th e  above princip les th e  au th o rs  have  co n stru c ted  a m odel 
o pera ting  analogously. In  ad d itio n  to  th e  design illu s tra tin g  th e  connections 
au tho rs  show th e  a p p a ra tu s . The changes o f th e  m inu te  volum e of th e  card iac  
o u tp u t, th e  ren a l blood flow  and  th e  blood pressu re  can  be recorded  on th e
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in s tru m e n ts  o f th e  s im p ly  co n stru c ted  m odel i f  th e  above-m en tioned  p a ra 
m eters ( to ta l res is tan ce , b lood p ressu re , au to reg u la tio n , ren a l resistance) are 
changed .

E F F E C T  O F  ST IM U L A T IO N  O F  T H E  L A B Y R IN T H  ON 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 e p a rtm e n t o f N eurology an d  P sy ch ia try , U n iversity  M edical School, Pécs 
%

T he sca rc 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 co rtex  caused  b y  s tim u la tio n  o f th e  
sem icircu la r canals o f th e  la b y rin th . B lood flow  was s tu d ied  b y  m eans o f an 
e lec tric  sy stem  b ased  on th e  p rincip le  o f n egative  feed b ack , enab ling  th e  
changes in  th e rm o c o n d u c tiv ity  to  be m easured . In  ra b b its  in  chloralose- 
u re th a n e  an aes th es ia  s im u ltaneous record ings w ere m ade o f th e  changes o f 
re sp ira tio n  an d  system ic  b lood p ressu re , and , in  th e  cerebellar co rtex , o f th e  
e lec trica l a c tiv ity  a n d  b lood  flow . S tim u la tio n  o f one la b y r in th  w ith  cold 
w a te r  re su lted  in  an  increase in  b lood  flow  th ro u g h  th e  c o n tra la te ra l cerebellar 
co rtex  an d  in  a decrease on th e  sam e side; in  response to  a w arm  stim ulus 
th e  changes in  b lood flow  w ere o f opposite  ch arac te r. G alvan ic  s tim u la tio n  
p ro d u ced  a b ip hasic  change, an d  ro ta tio n  an  increase in  b lood flow  th ro u g h  
b o th  cerebe lla r hem ispheres. — T he lec tu re  analyses th e  d ifferences in  effect 
be tw een  th e  various ty p es  o f s tim u la tio n  as well as th e  co rre la tion  betw een  
th e  p a ra m e te rs  s tu d ie d  (system ic b lood p ressu re , re sp ira tio n , e lectrical a c tiv ity  
an d  b lood  flow ).

H EM O D Y N A M IC  D A TA  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  M AN B Y  A N A LO G  C O M PU T ER

A. N a s z l a d y  and L. Kiss
H u n g arian  In s t i tu te  o f C ardiology, D ep t, o f  P athophysio logy  and  P o ly techn ica l U n iv ersity , Chair o f E lectric  Pow er

T ransm ission  an d  D istrib u tio n , B udapest

D a ta  o f ou r earlier a - v  s h 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). T he b lood  flow  values of th e  u p p e r an d  low er p a r t  
o f th e  b o d y  w ere au g m en ted  as i f  th e y  w ere h u m an  h em odynam ic  p a ram ete rs .

T he open ing  o f fem oral a - v  sh u n ts  co rresponded  to  a 0.57 fold decrease 
in  v a scu la r re s is tan ce  in  th e  dog, an d  i t  was eq u al to  a 0.54 fold decrease in  
re s is tan ce  in  th e  m odel. S im u ltan eo u sly  th e  card iac  o u tp u t increased  up  to  
146 p e r cen t o f its  o rig inal v a lu e  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  o rder to  m a in ta in  th e  sam e m ean  a rte ria l blood 
p ressu re  as i t  w as in  th e  dog.

T he  sh ap e  o f th e  ao rtic  b lood  p ressu re  curve m ade b y  th e  ACM was in  good 
acco rdance  w ith  th a t  o f th e  dog: th e  a n ac ro t sh o u lder o f th e  curve becam e
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p eak  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 perim en t.

Conclusion: th e  hem odynam ics o f th e  dog an d  th e  m an  p ro v ed  to  be sim ilar 
to  each  o th e r b y  analog  co m p u te r m odel.

C H LO R O PLA ST 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 IZE
LEA V ES

Á gnes F . D á n ie l , L. F b id v a lszk y , I. Gy u r já n  an d  A n n a  H. N agy

R esearch  Group of P lan t Physiology, H ungarian  A cadem y of Sciences; D ep artm en t o f A pplied P o ta n y , E ö tv ö s L óránd  
U niversity , and D ep artm en t of E volu tion  and  G enetics, E ö tv ö s L c rá n d  U n iversity , B udapest

Chloroplasts were iso la ted  from  no rm al leaves grow n a t  d iffe ren t lig h t 
in tensities (5, 25, 100 and  1000 lux) b y  d en sity  g rad ien t c en trifu g a tio n , and  
th e  am ounts of p igm ents an d  p ro te in  p er ch lo rop last w ere d e te rm in ed .

W ith  h igher lig h t in ten sitie s  ch lo rophy ll c o n ten t o f ch lo rop lasts  increased  
b y  a fac to r of 7, caro teno id  c o n ten t b y  a fac to r o f 5, an d  p ro te in  c o n ten t by  
a fac to r of 3. The n u m b er o f ch lorop lasts ca lcu la ted  per u n it  w eight o f leaves 
decreased in  th e  course of d iffe ren tia tio n .

C hlorophyll/caro tenoid  ra tio s  o f e tio la ted  an d  m u ta n t  le a f  tissues were 
low er th a n  th e  ra tio s  found  in  th e  ch lo rop lasts  iso la ted  from  th em . O n th e  
o th e r hand  ch lo rophy ll/caro teno id  ra tio s  o f no rm al green leaves an d  th e ir  
fu lly  developed, s tab le  ch lorop lasts  w ere equal.

The differences in  p ig m en t ra tio s  in d ica te  th a t  in  n o rm al leaves a t  th e  
beginning of ch lo rop last d evelopm en t an d  in  th e  m u ta n ts  th ro u g h o u t, h e te ro 
geneous populations o f ch lo rop last are fo rm ed , w hile fu lly  developed ch loro
p lasts  of norm al leaves are sim ila r in  p ig m en t co n ten t.

D ifferences in  p ig m en t com position  o f th e  ch lo rop lasts  are  also  re flec ted  
in  th e  he terogeneity  o f e lec tron  m icroscopic s tru c tu re .

T H E  R E G U L A T IO N  O F D N A  R E P L IC A T IO N  IN  LY SO G E N IC
R H IZ O B IU M

T. Six
I n s t i tu te  o f G enetics, H u n g arian  A cadem y of Sciences, B u d a p est

R egulation  o f D N A  rep lica tio n  was s tu d ied  in  rh izob ium  m elilo ti in fec ted  
w ith  tem p e ra tu re  phage or carry in g  p rophage . In  such  cells tw o  system s o f 
rep lica tion  are in  in te rac tio n , one con tro lling  th e  D N A -synthesis  o f th e  host 
b ac te riu m , th e  o th er th a t  o f th e  phage. In  lysogenic cells th e  genetic  in fo rm a 
tio n  o f th e  phage is rep ressed  and  in co rp o ra ted  in to  th e  b a c te ria l genom e. 
B ac te ria  in  th is  s ta te  w ere induced  b y  m itom ycin  C in  d ifferen t concen tra tions. 
The effect o f th e  an 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 and  on th e  in h ib itio n  of b ac te ria l rep lica tio n  was m easured . In  th e
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presence  o f m ito m y cin  th e  rep lica tio n  o f th e  b a c te ria l D N A  was in h ib ited  
a n d  th e  p ro p h ag e  becam e de-repressed . T he reac tio n  o f m ito m y cin  w ith  D N A  
is kno w n  b u t  no differences w ere fo u n d  betw een  b a c te ria l an d  phage-D N A  
in  s tru c tu re  or com position  to  ex p la in  th e  dua l effect. T he co n cen 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  an  in te rfe rence  w ith  
th e  reg u la tio n  o f rep lica tio n . In  th e  b a c te ria  a diffusib le in itia to r  is know n 
to  be n eeded  to  s ta r t  a new  cycle o f rep lica tio n , w hereas in  th e  case of te 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  action  
in h ib ite d  to  s ta r t  rep lica tio n . T hus th e  m itom ycin  p rev en tin g  th e  in itia 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  and  
n eg a tiv e  re g u la tio n . T his conclusion w as te s ted  on sy n ch ronously  grow ing 
b a c te r ia  an d  on phage 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 . O b á l , L. K a lm á r , I. M a d a rá sz , D . M uszka  a n d  Gy . Such

Physiological In s t i tu te , U n iv ersity  M edical School, Szeged 
and  C ybernetical L ab o ra to ry  o f th e  Jó zsef A ttila  U n iversity  of Sciences, Szeged

N eu ro -h u m o ra l re g u la tio n  of an  au tonom ous fu n c tio n  is p erfo rm ed  b y  a 
sy s te m  of su p erim p o sed  reg u la tin g  c ircu its . T he ir func tions can be conceived 
lik e  th is :  th e  re g u la tin g  m echan ism  of th e  u n d e rly in g  reg u la tin g  c ircu it 
com poses a t  th e  sam e tim e  th e  reg u la tin g  area of th e  superim posed  reg u la tin g  
c ircu it. T he ex istin g -v a lu e  developing  in  th e  reg u la tin g  m echanism  of th e  
m ore p e rip h e ra lly  lo ca ted  c ircu it rep resen ts  a stim u lus for th e  superim posed  
re g u la tin g  c ircu it in asm u ch  as here  in  th e  reg u la tin g  m echanism  of th e  su p e r
im posed  c ircu it th e  m u st-v a lu e  differs from  th e  one developed in  th e  still 
h ig h e r lo ca ted  reg u la tin g  c ircu it. T he v e rtic a lly  superim posed  circu its  are 
also co n n ec ted  h o riz o n ta lly  an d  com pose closed reg id a tin g  c ircu its . In  th is  
sy stem  th e  reco n n ec tio n  due to  th e  s tim u lus is a p ositive  or n egative  effect 
an d  co n seq u en tly  th e  re su lt of th e  reg u la tio n  depends on th e  ta rg e t p o in t of 
th e  d is tu rb a n ce . T he dev e lo p m en t o f a resea rch  cyb ern e tica l m odel along 
th ese  lines is in  p rogress.

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  CON
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 EM 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 e t  an d  L. L a sch et

D ep artm en t o f P sychoendocrinology of th e  Clinic for M ental D iseases, L andeck/P falz , G F R

In  cells o f th e  a n te r io r  p i tu i ta ry  w ith  a h igh  b iosyn thesis  of p ro teohorm ones 
as c a s tra tio n  — an d  thy ro id ec to m y -ce lls  th e  D N A  of th e  nuclei is n o t to  be 
d e tec te d  w ith  th e  F eu lgen  reac tio n . In  th e  cy to p lasm  of th ese  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 no rm al fu nc tion .
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Cells of th e  an te rio r p itu ita ry  fu n c tio n a lly  in h ib ited  b y  p erip h era l horm ones 
following estrogen and  th y ro id  horm one overdoses co n ta in  b u t  li t t le  R N A . 
D N A  stains in tensively . Follow ing ad ren a lec to m y  an d  g lucocortico id  ap p li
ca tion  th e  changes are d ifferen t.

I t  is suggested th a t  th e  “ F eu lgen-negative  m a te ria l”  o f th e  nuclei o f h y p e r
active  an te rio r p itu ita ry  cells m u st be regarded  as “ a c tiv a te d ”  or “ m ask ed ” 
D N A  th a t  induces th e  specific b iosyn thesis  o f p ro teohorm ones in  th e  p a th 
w ay  “ ac tiv a ted  D N A ” , “ m essenger R N A ” . In  in h ib ited  an te r io r p i tu i ta ry  
cells no “ m asked D N A ” is dem onstrab le .

D N A  and RN A  have to  be included  as re a d a b le  fac to rs in to  th e  m orpho
logical and biochem ical concept of endocrine cybernetics.

IN F L U E N C E  O F TH Y M ECTO M Y  AS W E L L  AS TH Y M EC TO M Y  A N D  
SPLEE N EC TO M Y  ON 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  
TR A N SC O R T IN  L E V E L  CA U SED  BY T H Y R O X IN E  T R E A T M E N T  IN

T H E  RAT

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

D ep artm en t o f Physiology, L aval U niversity , Quebec, C anada 
and In s titu te  o f E xperim en ta l M edicine, H ungarian  A cadem y of Sciences, B udapest

In  our p resen t s tu d y  th e  in fluence  of th y m ec to m y  (T hym .-x) as well as 
T hym .-x  and sp leenectom y (Speen.-x) on th e  increase o f co rticosterone  (Cs.) 
and  tran sco rtin  (T ranse.) level caused  b y  th y ro x in e  (T 4) tre a tm e n t has been  
in v estiga ted .

The operations w ere perform ed  on y o u n g -ad u lt S prague-D aw ley  s tra in  m ale 
ra ts  and  the  T 4 tre a tm e n t s ta r te d  3 weeks la te r . The ra ts  w ere in jec ted  20 
yCtg/100 g. B W /day, s.c. for seven days an d  d e ca p ita te d  24h a fte r  th e  la s t 
in jection . The Cs. levels were m easured  b y  m eans of O pton  sp ec tro flu o ro m eter 
and  the  T ranse, were de te rm in ed  a fte r sep a ra tio n  on a S ephadex-G  50 colum n, 
using trace  am ounts o f C14-C orticosterone.

A lthough T 4 tre a tm e n t was found  to  be able to  rise th e  Cs. level up  to  
39.05 +  8.64 jUg/100 m l in th e  sh am -o p era ted  group, com parab le  to  th e  con tro l 
m ean value of 4.85 +  1.01, th e  sam e T 4 tre a tm e n t failed  to  cause such  a 
high increm ent 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 +  L93) groups.

As com pared w ith  th e  con tro l va lue  (37.25 +  1.35 ц g/100 m l p lasm a) th e  
T ranse, level was found  to  be s ig n ifican tly  e lev a ted  b y  th e  T 4 tre a tm e n t up 
to  85.06 +  3.89 in  th e  sham -o p era ted , and  81.59 +  5.03 as well as 74.19 +  2.31 
in  th e  T hym .-x , and  T h y m .-x  and  Spleen.-x groups, respec tive ly .

O ur resu lts show  th a t  T 4 tre a tm e n t produces a su b s ta n tia lly  less increase 
in  th e  Cs. level of th e  T h y m .-x  as well as T h y m .-x  an d  Spleen .-x  ra ts  th a n  
in  th a t  of the  contro ls, a lth o u g h  th e  in c rem en t of th e  tra n sc o r tin  level was 
100 per cent 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 tre a tm e n t fails to  rise th e  Cs. and  T ranse , levels p ara lle l, p ro b ab ly  due 
to  th e ir  d ifferen t m echanism s.
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SOM E A SP E C T S O F  IO D IN E  K IN E T IC S  IN  T H E  O R G A N ISM  S T U D IE D
B Y  M EA N S O F  C O M PU T ER S

M. K u t k a

In s t i tu te  o f E ndocrino logy , S lovak A cadem y of Sciences, B ra tis lav a , Czechoslovakia

T he s tu d y  o f iod ine  k ine tics  using  rad io iso topes fac ilita tes  th e  e laboration  
o f a m odel o f iod ine  k in e tics . U n til now  severa l m odels h av e  been  developed 
b o th  sim ple  ones an d  v e ry  com plica ted  ones. As a m odel, su itab le  for p rac tice  
as well as fo r ex p erim en ts  can  be considered  such  one, t h a t  m akes use o f th e  
d e fin itio n  o f th e  th y ro id  a c tiv ity  an d  th e  m etabo lism  of th y ro id  horm ones 
in  th e  q u a n tita tiv e  sense, re flec ts  su b s ta n tia l processes in  th e  organism  and  
is n o t p re te n tio u s  for th e  fig u rin g  o u t o f th e  k in e tic  p a ram e te rs .

B y  m eans o f an  analogue co m p u te r we have  s tu d ied  th e  b eh av io u r o f th e  
m o st com m only  know n  m odels, th a t  m eans a fte r  a single as well as a con
tin u o u s  a d m in is tra tio n  o f th e  tra c e r . I t  app ears  th a t  w hile in  a sh o rt-tim ed  
in te rv a l we f in d  on ly  s ligh t differences betw een  th e  ex p erim en ta l curves and  
th e  analogue  reco rd , answ ering  th e  s tu d ied  m odels, m an y  m odels do n o t 
su it 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 he  d a ta  concern ing  th e  th y ro id  fu n c tio n , necessary  for clin ical and  
ex p e rim en ta l p u rposes, m ay  be reach ed  even  from  sh o rt- tim ed  ex am inations 
an d  b y  m eans o f sim ple m odels, in  w hich th e  m a th em atica l s ta tis tic a l co rre la tion  
o f th e  th e o re tic a l an d  ex p e rim en ta l curves is s ig n ifican t.

A B O U T T H E  A D R E N E R G IC  C O N TR O L O F M Y O C A R D IA L
M ETA B O LISM

L . S z e k e r e s , J .  P a p p  and E. F i s c h e r

In s t i tu te  o f P harm acology , U n iv ersity  M edical School, Pécs

B lockade o f th e  ad renerg ic  b e ta  recep to rs  s ig n ifican tly  reduced  m yocard ial 
oxygen  co n su m p tio n  in  th e  an es th e tiz ed  sp o n tan eo u sly  b re a th in g  dog. This 
effect w as b ro u g h t a b o u t b y  th e  e lim in a tio n  o f ad renerg ic  fac to rs  in fluencing  
ca rd iac  w ork  (blood p ressu re  an d  h e a r t ra te  effect) on th e  one h an d , and  
p ro b a b ly  b y  a d irec t in h ib itio n  o f th e  m yocard ia l m etabo lism  on th e  o th e r. 
T h is  is show n b y  th e  o b serv a tio n  accord ing  to  w hich th e  phenom enon  appears 
also in  th e  iso la ted  fib r illa tin g  h e a r t  perfu sed  w ith  a c o n s ta n t volum e of 
b lo o d  from  a donor an im al w here th e  ac tio n  of ad renerg ic  b e ta  recep to r 
b lo ck ad e  on o th e r fac to rs  in flu en c in g  m y ocard ia l 0 2 u p ta k e  (as on th e  m yo
c a rd ia l c o n tra c ti lity , a u to m a tic ity , b lood p ressu re  an d  card iac  o u tp u t)  is 
n o t be ta k e n  in to  consid era tio n . T he m ode o f ac tion  o f ad renerg ic  b e ta  recep to r 
b lo ck ad e  on  m y o card ia l m etab o lism  is d iscussed .
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C H A N G ES IN  T H E  G E N E R A T IO N  CYCLE IN D U C E D  BY  IO N IZ IN G
R A D IA T IO N S

L. V arga  an d  V. V á r ter ész

“ Frédéric Jo lio t Curie”  N ational R esearch In s titu te  for R adiobiology an d  R adiohygiene , B ud ap est

U n trea ted  N ém eth -K e lln e r ascites ly m p h o m a  cells an d  th e  sam e ty p e  
o f cells irrad ia ted  w ith  d ifferen t X -ra y  doses were used in  cell k in e tic  s tud ies. 
T he labelled  m itosis m ethod , m ic ro -au to rad io g rap h y , carried  o u t a fte r  th e  
ad m in is tra tio n  o f H 3 th y m id in e , w ere app lied  to  d e term ine  th e  g enera tion  
cycle o f tu m o u r cells.

The leng th  o f th e  g enera tion  cycle was found  to  be 20 to  21 hours for 
u n tre a te d  ascites cells, o u t o f w hich G x ru n s  to  8, S to  9 an d  G 2 to  3 hours. 
A 9-hour G 2 b lock  was observed  a fte r  whole b o d y  irra d ia tio n  w ith  500 R . 
D uring  m itosis in h ib itio n  th e  m itosis index  d ro p p ed  to  1 -2 %  — as com pared  
to  th a t  of 15 +  4 %  of th e  u n tre a te d  group. A fte r irrad ia tio n , th e  cell p o lu la tio n  
was in  p a r t synchron ized  — as p roved  by  th e  f lu c tu a tio n  o f th e  m ito tic  — and  
thym id ine  indices.

The above changes in  cell k inetics could be observed  also a fte r  irrad ia tio n  
w ith  10 R.

P a rtia l syn ch ro n isa tio n  m ig h t be exp lained  b y  th e  G 2 b lock  an d  b y  th e  
d ifferen t rad io sensitiv ities  o f th e  single phases of th e  genera tion  cycle.

ON T H E  M EC 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  
ACETYL-CoA 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 ö n ig  an d  Gy . Szabados

In s titu te  o f B iochem istry , U niversity  M edical School, B udapest

E arlie r we have found  th a t  in  iso la ted  ra t- liv e r  m ito ch o n d ria  th e  p y ru 
v a te  —V acetyl-C oA  reac tio n  was in h ib ited  in  th e  presence o f trica rb o x y lic  
acid  cycle in te rm ed ia tes . To clarify  th e  m echanism  of th is  in h ib itio n  the  
effect o f trica rb o x y lic  acid cycle in te rm ed ia tes  on th e  p y ru v a te  —► acetyl-C oA  
reaction  has been stu d ied  in  a system  con ta in ing  oxa la te  and  tra n sa c o n ita te . 
(In  th is system  p y ru v a te  is m etabo lized  solely v ia  acetyl-C oA  an d  th e  t r i 
carboxylic  acid cycle is b locked sim ultaneously .)

I t  was found  th a t  1. m a la te , fu m ara te , succ ina te  and  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 erted  b y  th e  in te rm ed ia tes  increased  a t 
h igher co n cen tra tio n s , 3. th e re  was a d irec t co rre la tion  betw een  th e  degree 
o f in h ib itio n  caused b y  th e  in te rm ed ia tes  an d  th e  n u m b er o f o x id a tiv e  steps 
needed for th e ir  tran sfo rm a tio n  to  o x a lo ace ta te , 4. succ ina te  was n o t in h ib ito ry  
w hen its  o x y d a tio n  was blocked by  m alo n a te , 5. th e  in h ib itio n  caused  by 
th e  in te rm ed ia tes  could be overcom e b y  2 ,4 -d in itropheno l.

The in vitro ra te  lim itin g  o f th e  p y ru v a te  -*■ acetyl-C oA  reac tio n  are d is
cussed. The o x y d a tio n  o f trica rb o x y lic  acid  cycle in te rm ed ia tes  an d  th e  
o x y d a tiv e  d ecarboxy la tion  of p y ru v a te  will com pete for th e  e lec tro n -tran sp o rt
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ch a in  i f  th e  c ap a c ity  o f th e  e lec tro n - tra n sp o r t chain  is lim iting . The inh ib itio n  
o f th e  p y ru v a te  —> acetyl-C oA  reac tio n  is th e  re su lt o f th is  com petition . The 
above feed b ack  in h ib itio n  m ay  p lay  a role also in vivo in  th e  m echanism  by  
w hich  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  acid cycle are contro lled :

T H E  E F F E C T  O F L E U C IN E  ON G LU CO SE M ETA B O LISM

Á g n es  Sz ig e t i an d  Magd o ln a  B edô

In s t i tu te  of N u tritio n , B udapest

A u th o rs  p e rfo rm ed  acu te  an d  lo n g -te rm  experim en ts  in  ra ts  to  get in fo r
m a tio n  on a lim e n ta ry  c o n stitu en ts  w hich in fluence  th e  blood su g ar curve. 
T h ey  fo u n d  th a t  a d m in is tra tio n  o f leucine to g e th e r w ith  glucose, ow ing to  
th e  in su line  like effect o f th e  fo rm er, h ad  a m ark ed  decreasing influence on 
th e  b lood  sugar.

T he effect o f leucine on th e  b lood su g ar curve can be co u n te rac ted  b y  
caffeine.

I t  is suggested  th a t  th e  influence o f th e  in v estig a ted  substances on th e  
b lood  su g ar is due to  th e ir  effect on liv e r an d  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 ETA B O LISM  O F T H E  L IV E R

G. P ogátsa , A. K áld o r  an d  K . N ékám

2nd D ep artm en t of M edicine, U niversity  M edical School, B udapest

I t  is well know n since th e  stud ies of F a j ans th a t  leucine produces h y p o 
glycem ia in  su b jec 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  w ere n o t ob serv ed  w ith  o th e r am ino acids. T hus i t  seem ed to  be w o rth 
w hile to  s tu d y  w h e th e r or n o t th e  effect o f leucine on th e  m etabo lism  of th e  
liv e r is also d iffe ren t com pared  to  o th e r am ino acids.

T he ex p erim en ts  w ere p erfo rm ed  on iso la ted  perfused  r a t ’s liver using th e  
m e th o d  o f Issek u tz  m odified  b y  us. A lanine and  glycine decreased th e  glucose 
re lease o f th e  liv e r perfu sed  w ith  T y rode-so lu tion , b u t  d id  n o t have  considerable 
effect on th e  glycogenolysis of th e  liver. Leucine on th e  o th e r h an d , increased  
s ig n ifican tly  th e  glucose release o f th e  liver, an d  abolished glycogenolysis. 
W hen  besides leucine 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  glucose re lease of th e  liv e r d id  n o t increase and  in s tead  of 
g lycogenolysis s ig n ifican t glycogenesis was d e tec ted . A lanine and  glycine 
g iven  sim u ltan eo u sly  w ith  su lp h o n y lu rea  d id  n o t ex h ib it d e tec tab le  changes.

T hese s tu d ies  in d ica te  th a t  in th e  dev elo p m en t of leucine hypoglycem ia  
beside th e  increase  o f insu lin  secre tion  th e  effect o f leucine on liver m etabo lism  
m ay  also h ave  a d e fin ite  role.
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C H A R A C T E R IST 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 ETA B O LISM  D U R IN G  R E G E N E R A T IO N  O F  T H E  L IV E R

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

E xperim enta l R esearch D ep artm en t, U niversity  M edical School B udapest

Loss in  n u m b er of h ep a tic  paren ch y m al cells due to  an y  reason , is followed 
as a ru le  b y  re s to ra tio n  processes o f co m pensa to ry  ch arac te r. These processes 
cu lm inate  in  a m assive increase o f m ito tic  a c tiv ity , a im ed  u ltim a te ly  to  res to re  
th e  original cell num ber.

The so p h istica ted  process o f cell d iv ision, so in tr ic a te ly  o rganised , requ ires 
av ailab ility  o f b o th  energy  an d  m a tte r  for its  specific purposes. In  o rder 
u n d is tu rb ed  course o f cell d iv ision to  be secured , q u a n tita tiv e  and  p erhaps 
q u a lita tiv e  sh ift in  re s tin g  m etabo lism  is supposed ly  needed.

On th is  g round  i t  was supposed , th a t  d iffe ren tia ted  cellu lar ac tiv itie s  are 
sub jec ted  to  ch arac te ris tic  m odifica tions, du rin g  th e  m assive p ro lifera tio n  
seen follow ing rem oval o f cca. 65 per cen t of h ep a tic  p a ren ch y m a.

To te s t  th is  h y p o thesis , u rea -sy n th e tic  and  glycogen s to rag e-cap ac ity  of 
livers, du ring  induced  reg en era tio n  w ere d e te rm in ed  sy stem atica lly .

The d a ta  o b ta ined  show ed th a t  early  phase of reg en era tio n , w hich is accom 
pan ied  u n co nd itiona lly  b y  h igh ly  e lev a ted  m ito tic  a c tiv ity , p re sen ted  th e  
expected  sh ift in  tissue m etabo lism . As ch arac te ris tic  find ings, s ign ifican t 
drop  in  glycogen s to rage  cap ac ity  and  a lte rn a tin g  change in  u rea  sy n th e tic  
cap ac ity  w ere found .

The possible m echanism  and  significance of m etabo lic  changes found  d u ring  
liver regenera tion  are sh o rtly  discussed.

N E U R A L  CO N TRO L O F M ETA B O LIC  A N D  M O R PH O L O G IC A L  
A L T E R A T IO N S D U E TO A C U TE, 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. M e n y h á r t , J. So m ogyi, K a t h a r in e  V é r t e s  an d  T. K e r é n y i

1st Clinic o f Medicine, E xperim ental R esearch D ep artm en t and  Pathological In s t i tu te , U niversiy t M edical School, B ud ap est

The question  of how  th e  nervous system  m ig h t p a r tic ip a te  in  con tro lling  
d ifferen t hep a tic  ac tiv itie s  has rem ained  u n se ttled  up  to  th e  recen t tim e . 
I t  is equally  obscure w ether n eu ra l fac to rs are invo lved  in d ifferen t m an ifes
ta tio n s  of th e  acu te  to x ic  in ju ry  o f th e  liver.

For s tu d y in g  th e  possible significance of neura l inv o lv em en t, th e  course 
of acu te  exp erim en ta l tox ic  in ju ry  of th e  liver has been s tu d ied  in  ra ts  
prev iously  chordo tom ized  a t d ifferen t levels o f th e  sp inal chord.

For p roducing  h ep a tic  tox ic  in ju ry  ra ts  w ere given d ifferen t doses o f CC14 
v ia  a gastric  tu b e . The ac tu a l degree of tox ic  a lte ra tio n s  has been  ev a lu a ted  
by  histo logical and  biochem ical m eans. As biochem ical te s ts  d e te rm in a tio n  
o f to ta l lip id  c o n ten t and  changes in  lysosom al enzym e activ ities — b o th  free 
and  fixed  — w ere regu larly  used.
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I t  w as fo u n d  as i f  in  p rev en tin g  h isto log ical a lte ra tio n s  th e  tim e  in te rv a l 
e lapsed  be tw een  ch o rd o to m y  an d  CC14 a d m in is tra tio n  was th e  decisive fac to r. 
O n th e  o th e r h a n d , th e  possib ility  o f p rev en tin g  fa t ty  in filtra tio n  seem ed 
to  be m uch  m ore re la te d  to  th e  n iv eau  of sp inal tran ssec tio n . D ynam ics of 
processes, ch a rac te ris tic  o f to x ic  in ju ry  o f th e  liv e r is excellen tly  re flec ted  
in  th e  ex istin g  degree o f lysosom al d eg rad a tio n . C hordo tom y p roved  to  be a 
p re v e n tiv e  m easure  also in  th is  respec t.

P rev e n tio n  o f b o th  m orphological an d  m etabo lic  a lte ra tio n s  due to  the  
to x ic  in ju ry  o f th e  liv e r could  be ach ieved  b y  an  e ffic ien t com bina tion  of the  
th re e  fac to rs , in c lu d in g  th e  n iv eau  o f sp in a l tran ssec tio n , dose of CC14 and  th e  
tim e  o f ad 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 TIN

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

In s t i tu te  o f B iochem istry , U n iversity  M edical School, B ud ap est

In  ou r p reced ing  p a p e r  we h ave  given an  acco u n t of th e  decom position  
o f th e  p u rif ied  ac tin  e x tra c te d  from  acetoned 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 unication  deals w ith  
th e  id en tific a tio n , e s tim atio n  an d  th e  fu n c tio n a l significance of th e  lipid- 
com ponen ts  o f ac tin .

A ccording  to  our ex p erim en ts  th e  G -actin  capab le  o f po lim eriz ing  does n o t 
co n ta in  on ly  3 moles P  p e r  m ole ac tin , as i t  could be expec ted  of th e  A TP 
c o n ten t, b u t  4 m oles P  p e r m ole p ro te in . T he difference can be exp lained  by  
th e  p resence o f phospho lip ids. T he iso la tion  and  id en tifica tio n  of th e  p h ospho
lip ids w ere successful b y  using  p ap er, th in - lay e r, colum n ch ro m ato g rap h y  
an d  d iffe ren t specific reac tio n s . I t  has been  p roved  th a t  th e  g rea tes t p a r t  of 
th e  phospho lip ids o f a c tin  is lec ith in  ex cep t a few  per cen t of cholam inphos- 
p h a tid e . A m ore th o ro u g h  analysis has show n, how ever, th a t  in  ac tin  th e re  
is a fa r g re a te r  q u a n ti ty  o f tr i-  an d  d iglycerides con ta in in g  co m p ara tiv e ly  a 
la rge  am o u n t of u n s a tu ra te d  f a t ty  acids. In  th e  ac tin  e x tra c te d  from  acetone- 
d ried  pow der th e re  are  10 m oles/m ole, w hile in  th e  n a tu ra l ac tin , iso la ted  
from  w ashed  m yofib rils  th e re  are  as m an y  as 19-20 m oles/m ole o f glycerins. 
T he  s to rin g  p eriod  of th e  ace tone-d ried  m uscle pow der has an  influence upon  
th e  g lycerin  c o n ten t of ac tin , i.e . in  th e  course o f pro longed s to ring  (a t — 15° C) 
th e  g lycerin  c o n ten t decreases an d  p ara lle l w ith  i t  th e  po lym eriz ib ility  d e 
creases. All th is  is in  full accordance  w ith  th e  supposition , th a t  du ring  sto ring  
th e  s tru c tu re  of a c tin  is g e ttin g  d e sin teg ra ted , an d  co rresponding ly  a change 
ta k es  p lace in  th e  a b ility  o f G -F  tra n s fo rm a tio n  and  in  th e  m yosin-A TP-ase 
a c tiv a tin g  effect.
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H O RM 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 SE  
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 SE M IN A L

V E S IC L E S

M. T óth  an d  R . Ma chovich

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

The activ ities  of am inoacy l-tR N A  sy n th e tases  and  “ tra n s fe r  enzym e(s)” 
have  been determ ined  in  th e  105 000 g su p ern a tes  m ade from  th e  hom ogenate  
of sem inal vesicles of no rm al c a s tra te d  and  c a s tra te d  plus te sto ste ro n e  tre a te d  
ad u lt m ale ra ts , respective ly . A ctiv ities o f am in o acy l-tR N A  sy n th e tases  have 
been estim ated  on th e  basis of th e  am ino acid d ep en d en t A T P -py ro p h o sp h ate  
exchange reactio n . To follow  th e  “ tra n s fe r  re a c tio n ”  a r a t  liv e r polysom e 
system  has been  developed and  th e  s tim u la to ry  effect o f th e  vesicu lar super- 
na tes  on th e  ra te  o f in co rp o ra tio n  o f tR N A  bo u n d , 14C-labeled am ino acids 
in to  pep tide  linkage has been  m easured . E x p e rim en ta l resu lts  were referred  
to  the  D N A  co n ten t o f th e  tissue portions from  w hich th e  enzym es have  been 
p repared .

Follow ing cas tra tio n  th e  activ ities b o th  of th e  am in o acy l-tR N A  sy n th e tases  
and  of th e  “ tran sfe r enzym e(s)”  decrease to  20-25 per cen t of th e  norm al 
values w ith in  a period  o f tw o weeks, b u t m ost p a r t  o f th is  decrease occurs 
during  th e  f ir s t  week. A fter 12 hours following th e  in trap e rito n e a l in jec tion  
o f 5 mg. R etan d ro l to  c a s tra te d  ra ts , th e  ac tiv ities  b o th  o f th e  am in o acy l-tR N A  
syn th e tases  and  of th e  “ tran sfe r enzym e(s)”  s ta r t  to  increase in  d irec t p ro p o r
tion  w ith  tim e  and  48 hours a fte r th e  androgen  a d m in is tra tio n  th e y  reach
3-5 tim es h igher values, th a n  th e  corresponding  values o f th e  con tro l. 
A ctiv ities of various am in o acy l-tR N A  sy n th e tases  show  difference in  the  
e x te n t of increase, b u t these  differences are in d ep en d en t o f th e  ch arac te ris tic  
am ino acid com position of th e  secre to ry  p ro te in s . The significance of te s to s te ro n  
induced  early  increase in  th e  enzym e ac tiv ités  s tu d ied , is em phasized  b y  th e  
resu lt, th a t  th e  sem inal vesicles o f c a s tra te d  ra ts  in co 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 tion  
th ree  tim es m ore in tensively , th a n  th e  sem inal vesicles o f u n tre a te d , con tro l 
anim als do. The p ro b ab ility  th a t  th e  am in o acy l-tR N A  sy n th e tases  and  th e  
“ tra n s fe r  enzym e(s)”  are syn thesized  de novo a fte r te s to s te ro n e  ad m in is tra tio n , 
is discussed.

R N A  M ETA B O LISM  IN  F R O G  PA N C R E A S

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

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

The P 32 iso tope u p ta k e  b y  d ifferen t R N A  frac tions o f frog pancreas o b ta in ed  
b y  th e rm a l phenolic  frac tio n a tio n  was s tu d ied . Two hours a f te r  th e  iso tope  
in jec tion  b o th  tR N A  an d  rR N A  were e x tra c te d  a t  4° C b u t on ly  tR N A  
was found to  be labelled . The frac tio n  w hich was e x tra c te d  a t  45° C con ta ined  
ribosom e precursors hav in g  ribosom al R N A  ty p e  base com position . The
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frac tio n  e x tra c te d  a t  65° C co n ta in ed  m ain 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  observation  in  
th e  frac tio n s  o b ta in ed  a t  th e  d iffe ren t te m p e ra tu res  (a t 4°, 45°, 65° C) th e  
specific a c tiv ity  o f R N A  frac tions show ed an  increasing  tendency .

W hen  R N A  was iso la ted  from  b o th  s ta rv ed  an d  refed  frogs k e p t a t 0° C 
th e  in co rp o ra tio n  of P 32 was found  m in im al in  frac tions e x tra c te d  a t  45° C 
an d  65° C as com pared  to  tR N A  o b ta in ed  a t 4° C.

On th e  basis o f our earlier experim en ts  an d  th e  p re sen t resu lts  i t  can  be 
concluded th a t  th e  syn thesis  o f p an crea tic  am ylase in  frog 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 ited  cy top lasm ic  d eg rad a tio n  of RN As derived  
from  th e  nuclei.

R E V E R S IB L E  D IS S O C IA T IO N  A N D  R EA SSO 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 ELL N U C L E I

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

J. M oln á r  and Olga  P. Sa m a rin a

In s t i tu te  o f Physio logy and  Biology, U n iv ersity  M edical School, Pécs, 
and  In s titu te  o f M olecular B iology, A cadem y of Science of U SSR , Moscow

R N P  p artic les  w ere iso la ted  from  p u rified  cell nuclei of r a t  liver w ith  0.1 M 
N aCl so lu tion  w hich  co n ta in ed  10 ~3 M MgCl2 and  10-2 M Tris-H C l, p H  8. 
T hese partic les  h av in g  a sed im en ta tio n  coefficien t of 30 S con ta ined  a g rea te r 
p a r t  o f th e  m R N A  c o n ten t o f th e  cell. In  these  partic les th e  ra te  of R N A  
an d  p ro te in  was 1 : 4. In  lin ea r CsCl d en sity  g rad ien t th e  d en sity  of th e  
partic les  was 1.40. The size o f th e  partic les was 180 X 180 X 80 Á as m easured  
on e lec tronm icrog raphs.

In  th e  presence of 0.7 M KC1, 2.5 M NaCl or 4 M u rea  th e  partic les w ere 
d issocia ted  to  m R N A  an d  p ro te in . The sed im en ta tio n  coefficient of th e  tw o  
com ponents sed im en ted  in  sucrose g rad ien t ran g ed  betw een  4 to  10 S. I f  th e  
К  Cl, NaCl or u rea  w ere rem oved  b y  dialysis reassociation  of th e  partic les 
was observed . These reassocia ted  partic les  upon  ex am in a tio n  b y  sucrose or 
CsCl d en sity  g rad ien t cen trifu g a tio n  as well as e lec tronm icroscopy  p roved  to  
be id en tica l w ith  th e  orig inal ones.

M oreover, u n d e r a d eq u a te  ex p erim en ta l conditions sim ilar partic les w ere 
fo rm ed  from  p ro te in s  of 30 S R N P  p artic les  an d  hom ologous m R N A  o b ta ined  
b y  th e rm a l phenolic  frac tio n a tio n .
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T H E  R O L E  O F TO N IC  A N D  T E T A N IC  M USCLE IN  T H E  GLY CO G EN  
M ETA BO LISM  O F T H E  SC E L E T A L  M U SC U LA TU R E

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

D ep artm en t of N eurology and B rain  R esearch , U niversity  M edical School, Szefe1

In  our previous in v estig a tio n  s trik in g  differences had  been  s ta te d  in  th e  
ca rb o h y d ra te  m etabo lism  of ton ic  and  te ta n ic  m uscle fo rm ing  th e  sceletal 
m uscu la tu re . A ccording to  our resu lts  th e  specific biological fu n c tio n  (an ti- 
g rav itic  and  locom otoric) o f these  m uscles can be held  responsible for these 
ch arac te ris tic  differences. In  th e  p re sen t w ork th e  role of tw o  k inds of m uscle 
in  th e  ca rb o h y d ra te  m etabo lism  of sceletal m u scu la tu re  was s tu d ied  an d  f irs t 
of all th e  changes du ring  th e  fu n c tio n  of sce le tal m u scu la tu re  was in v estig a ted . 
For th is  purpose a d u lt ra ts  were m ade ru n  a t  a v e lo city  of 8 -10  m /m in . for 
4 hours and  th e  effect o f m uscle w ork was e stim ated  on th e  glycogen m etabo lism  
of th e  soleus (tonic) and  th e  gastrocnem ius (te tan ic ) m uscle. In  th e  con tro l 
anim als th e  am o u n t o f glycogen and  la c ta te  o f te ta n ic  m uscle was g rea te r 
th a n  th a t  of th e  ton ic  one. U nder th e  effect of gentle  m uscle w ork m ore 
glycogen is u tilized  in  th e  ton ic  m uscle hav in g  sm aller glycogen c o n ten t, th a n  
in  th e  te tan ic  one. A t th is  tim e  th e  am o u n t of la c ta te  decreases, as com pared  
to  con tro l an im als. This decrease is m ore s trik in g  in  to n ic  m uscle, th a n  in  th e  
te tan ic  one. This su p p o rts  our previous assu m p tio n , th a t  th e  u tiliza tio n  of 
la c ta te  in  ton ic  m uscle is g rea te r th a n  in  th e  te ta n ic  one. The changes observed  
in  glycogen c o n ten t and  glycogen m etabo lism  of tw o k inds o f m uscle du rin g  
fu n c tio n  o f th e  sceletal m uscu la tu re  y ie ld  fu r th e r  evidence for th e  d ifferen t 
role of ton ic  and  te ta n ic  m uscle in  th e  ca rb o h y d ra te  m etabo lism  of th e  sceletal 
m uscu latu 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 oulton

M edical R esearch Council U n it for R esearch  on th e  Chemical P atho logy  of M ental D isorders,
T he M edical School, B irm ingham , U nited  K ingdom

A bout 10 %  of schizophrenic p a tien ts  and  ab o u t 80 %  of P ark in so n ian  p a tien ts  
excrete  in  th e ir  u rine , a substance  sim ilar to  th e  p in k  sp o t f ir s t  described  by  
F riedho ff and  V an W in k le (l). This p ink  sp o t m ate ria l has been  iso la ted  from  
th e  u rine of our p a tie n ts  and  id en tified  b y  ch ro m ato g rap h ic , e lec trophore tic , 
f lu o rim etric , ionexchange, spectroscopic an d  m ass-spectroscopic 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 su b 
stances have  been  seen in  ad d itio n  to  p -ty ram in e  th e y  w ere p re sen t in  very  
sm all am ounts (less th a n  5 %  of p -ty ram in e). A p a rt from  show ing th a t  th ey  
were n o t /?-3 ,4 -d im ethoxypheny le thy lam ine , m onoace ty lcadaverine  or m ono- 
p rop riony lcadaverine  th e y  have  n o t y e t been  fu r th e r  id en tified . T he effect 
of g u t s te rilisa tio n  on th e  excre tion  o f p -ty ram in e , p -h y d ro x y p h en y lace tic  
acid and  dopam ine in  a single P ark in so n  p a tie n t m a in ta in ed  on a c o n stan t 
d ie t over a period  o f 24 days has been  s tu d ied . The resu lts  o f these  stud ies 
will be illu s tra te d  an d  discussed.
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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 IR R IN O G E N  BY
T H R O M B IN ?

E . B. B arabás an d  D. B agd y

D ep tartm en  o f  B iochem istry , R esearch  In s t t i tu te  for P harm aceu tica l C hem istry, B udapest

C arb o h y d ra te  c o n te n t o f fib rin o g en  (F) an d  f ib rin  (Fn) as well as th e  sig
n ificance o f th e  c a rb o h y d ra te  co m ponen t of F  in  th e  coagu la tion  has been 
confirm ed  b y  severa l au th o rs . A co n tro v ersy  ex ists, how ever, regard ing  the  
d ifferences b e tw een  th e  c a rb o h y d ra te  c o n ten t o f F  an d  F n , respective ly . 
T here  is n e ith e r  d irec t p roof, no r d irec t re fu ta tio n  concern ing  th e  hexose 
release from  F  b y  th e  ac tion  o f th ro m b in  (T). The p resen t p ap e r deals w ith  
an  ap p ro ach  to  th e  p rob lem  discussed b y  try in g  th e  iso la tion  o f possib ly  
re leased  hexoses. S ta r t in g  w ith  pu re  F  sam ples con ta in in g  a t  le as t 10 m g of 
possib 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- 
fac to r. V olatile  buffers w ere used in  all ex perim en ts. Clot liquors were o b ta ined  
p a r t ly  b y  ly sing  th e  F n -p o ly m er an 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 echan ical d é sin tég ra tio n  an d  f il tra tio n . H exoses w ere de term ined  by  
th e  orcinol-, an th ro n - an d  th e  m odified  M olisch m ethod , respective ly . R esults 
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  
from  th e  c lo t liquors  p rev iously  desa lted  an d  h igh ly  co n cen tra ted  in  vacuo 
is n o t s ig n ific an tly  h igher th a n  th a t  o f th e  con tro l sam ples con ta in ing  T 
p rev iously  in a c tiv a te d  b y  h e a t. The lim ited  pro teo lysis  of F  carried  ou t by  
th e  specific  T -p ro tease  does n o t release p ep tid es  con ta in ing  hexoses. T hus a 
d irec t p ro o f w as o b ta in ed  ag a in s t th e  hexose release during  th e  conversion 
of F  in to  F n .

C H A N G E O F  M ETA B O LISM  IN  H A EM O LY TIC  SH O C K  AT A BLOOD 
P R E S S U R E  K E P T  ON CONSTANT L E V E L

J. V a ss , O lga , G. P á l f f y  a n d  Gy . F órik a

M edical an d  P harm acological I n s t i tu te  an d  D e p artm en t o f Physio logy and  P atho-physio logy , T irg u  M ures R um ania

A ccording  to  th e  l i te ra tu re , in  shock besides th e  general fa ilu re  o f c ircu lation , 
th e  b lood  c ircu la tio n  o f c e rta in  organs does n o t ge t in ju red  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. 
This can  be  a t t r ib u te d  to  th e  d ila ta tio n  o f th e  co ronary  a rteries an d  to  th e  
decrease o f th e  resistence  o f th e  veins. N evertheless th e  a c tiv ity  o f th e  h e a r t 
m uscle gets in ju red  sooner or la te r  because o f th e  in su ffic ien t blood supp ly  
an d  th e  chan g ed  m etabo lism .

T he oxygen  co n su m p tio n  o f 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  of th e  venous blood 
is low  an d  th e  p e rcen tag e  o f th e  oxygen co n sum ption  is high.

T he p ro b lem  is th e  follow ing: to  w h a t e x te n t do all these  changes ta k e  place 
if  th e  decrease o f b lood  p ressu re  is p re v e n ted  a fte r th e  in tro d u c tio n  of blood 
e stab lish in g  th e  shock.
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The experim ents were carried  o u t on 10 dogs. The fall of blood pressure  
caused b y  th e  effect of th e  suspension of h u m an  red  blood cells was e lim inated  
w ith  an  a p p a ra tu s  co n stru c ted  b y  us.

Owing to  th e  effect o f hetero log  blood th e  c ircu lation  o f th e  coronary  
a r te ry  increased  sign ifican tly  an d  th e  oxygen and  sugar consum ption  b y  the  
h e a r t m uscle increased  also. The decrease of th e  a -v . 0 2-difference refers 
to  an increased  speed of flow  and  to  a sh o rt c ircu it c ircu la tion . The blood 
supp ly  of the  b ra in  increased  also, b u t  i t  decreased in  th e  h in d  legs.

On th e  bases of th e  experim en ts  we suppose th a t  th e  re d is tr ib u tio n  in  shock 
is estab lished  even if  th e  fall o f th e  blood pressure  is p rev en ted . The m a in 
tenance  of th e  blood pressure  p rev en ts  th e  decrease of th e  blood su p p ly  of 
th e  h e a rt m uscle and  b ra in , b u t does n o t h inder th e  decrease o f th e  p e riphera l 
c ircu lation . In  th e  case o f m ain ta in in g  th e  blood p ressu re  th e  period  o f the  
changes of 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 TH E R O M A TIC  L E S IO N S  A N D  T H E  
L IP ID  FR A C TIO N S O F T H E  A O R TIC  W A LL IN  T H E  E X P E R IM E N T A L  

A TH ER O M A TO 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

Pharm acological In s titu te , U n iversity  M edical School, B ud ap est

I have been p ro m p ted  b y  the  in su ffic ien t know ledge due to  th e  co rre la tion  
betw een th e  a th e ro m atic  lesions and  lip id  frac tions in  th e  ao rtic  w all to  carrv  
o u t m y experim en ts.

The experim ents were m ade on 150 fem ale an d  m ale an im als. A therom atosis  
was p roduced  b y  a L o u sta lo t d ie t du ring  80 days. The ex tension  o f th e  aortic  
lesions was m easured  w ith  th e  aid  of a lig h t m icroscope a fte r d ep riv ing  from  
th e  ad v en titia  and  cu ttin g  th e  ao rta  along th e  long  axis. The ex p lan a tio n  
of th e  a th e ro m atic  lesions has been  expressed in  th e  percen tage  o f th e  surface 
of the  ao rtic  wall. A n a liq u o t of th e  m ethano lch lo ro fo rm  e x tra c t  o f th e  aortic  
wall hom ogenate  was used  for d e term in ing  cholestanol, phospho lip ids, triglice- 
rides and  long chain  free f a t ty  acids.

I t  has been found : 1. The ex tension  of th e  lesions o f th e  ao rtic  w all was 
of th e  sam e e x te n t in  b o th  sexes. A fter 80 days o f d ie t i t  ra n  to  4 p e r cent.
2. The cholesterol of th e  ao rtic  w all rised  in  th e  sam e m easure  an d  p ro p o rtio n a lly  
w ith  th e  tim e  of th e  d ie t in  b o th  sexes. The ao rtic  w all o f th e  con tro l anim als, 
con tained  7.9 m g %  of cholesterol, th a t  o f th e  d ietic  ra ts  a fte r 80 days 18 m g% .
3. Also th e  phospho lip id  co n ten t was increased . I t  was 11 m g %  in  th e  contro ls. 
A fter 80 days d ie t th e  a o rta  of the  fem ales con ta in ed  26 m g %  of phospholip ids 
an d  th a t  of th e  m ales 17 m g°/0. 4. The trig licerids decreased  du ring  th e  diet. 
T hey  fell from  37 m g %  to  18 m g %  in  b o th  sexes. 5. T he q u a n ti ty  o f free 
f a t ty  acids d im in ished  too . I t  d ropped  from  8 m g %  to  4 m g %  in  th e  ao rta  
of th e  fem ales and  from  9.5 m g %  to  5 m g %  in  th a t  o f 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  A N D  M ETA B O LIC  
E F F E C T  O F SOM E SY M PH A TO M IM ETIC A L A M IN ES IN  RAT

Gy . F eszt  a n d  Ma r g it  M. F órika

Medica la n d  Pharm acolog ical In s t i tu te  and  D ep artm en t o f P harm acology , T irgu-M ures, R u m an ia

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 exchange. The s tu d y  o f th e  p rob lem  seem s to  be v e ry  in te re s t
ing  know ing  th e  in fluence  o f severa l p sy ch o tro p  drugs on th e  reg u la tio n  of 
gas exchange , an d  ta k in g  in to  co n sid era tio n  ce rta in  co-effects o f im ip ram ine  
w ith  th e  n eu ro -v eg e ta tiv e  p h arm aco n s, especially  w ith  th e  ad renerg ic  am ines.

In  th e  ex p erim en ts  th e  effect o f d ifferen t doses o f im ip ram ine  on th e  oxygen 
co n su m p tio n  of w hite  ra ts  was s tu d ied  on th e  one h an d , an d  th e  influence 
o f th e  d ru g  on th e  effect o f am p h e tam in , ad ren a lin , an d  n o rad ren a lin  on gas 
exchange on th e  o th e r. The oxygen  co n su m p tio n  of th e  anim als was m easured  
in  an  in s tru m e n t o f B e lák -I llé n y i ty p e  an d  th e  m easu rem en ts  were done 
accord ing  to  th e  cond itions 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  v a lu e , th e  effect o f th e  drugs was observed  for 2 to  3 
hou rs. T he ex p erim en ts  w ere p erfo rm ed  on ra ts  aw ake, and  on ra ts  n a rco tized  
w ith  0.7 g /kg e th y lu re ta n e .

I t  w as e s tab 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 fluence  gas exchange u n ifo rm ly , oxygen co n sum ption  is s lig h tly  increased  
b y  i t  in  c e r ta 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  sign ifican tly  th e  m etabo lism  
in c reasin g  effect o f 2.5 m g/kg am p h e tam in . In  c o n tra s t to  th is , im ip ram ine, 
2 to  3 hours a f te r  its  in tro d u c tio n  s lig h tly  increased  th e  ra ised  m etabo lism  
caused  b y  0.3 m g/kg  n o rad ren a lin . The m etabo lic  increase caused b y  th e  
sam e dose o f ad ren a lin  was in flu en ced  b y  im ip ram in e  on ly  s ligh tly , a t  th e  
beg in n in g  i t  was ra th e r  m o d era te , an d  la te r  s lig h tly  increased .

A ccording  to  th e  above resu lts  i t  can  be estab lished  th a t  d u a lity  m ay  be 
observed  in  th e  effect o f im ip ram in e  ex erted  on gas exchange. On th e  one 
h a n d  im ip ram in e  shows an  an ti-h y p e rb o lic  effect (e.g. ag a in st am p h etam in ) 
like tra n q u ille n s , on th e  o th e r  h an d  i t  reveals a com pensa ting  effect o f a d ren 
ergic m ed ia to 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 EN 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 У. Szabó

M edical and  P harm acological In s t i tu te , D ep a rtm en t o f P a thophysio logy , T irgu  M ures, R um an ia

T he au th o rs  h av e  in v e s tig a te d  th e  conditions u n d e r w hich p o tass iu m  is 
abso rb ed  an d  ex cre ted  in  th e  s to m ach  an d  in te s tin a l t ra c t .

On h u m a n  beings g iven a b re a k fa s t co n ta in in g  caffeine th e y  found  th a t  
th e  m ore sour gastric  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 e v a lu a te d  s ta tis tic a lly . 200 m l o f 70 and  140 mEq/1 hydroch lo ric  acid,
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resp ec tive ly , were in tro d u ced  by  sto m ach  pum p  in to  dogs and  a t  th e  sam e 
tim e  0.05 m g/kg h istam ine  was in jec ted  u n d e r th e ir  sk in . 30 m inu tes la te r  a 
reversed  ra tio  was found  in  th e  c o n ten t o f th e  s to m ach  betw een  th e  gastric  
ac id ity  and  th e  po tassium  co n ten t. This was s ta tis tic a lly  sign ifican t.

The am o u n t o f po tass iu m  excre ted  in to  th e  in te s tin e  was in v estig a ted  on 
a  sep a ra ted  loop of in te s tin e  o f n a rco tized  ra ts . The in v estig a tio n  was carried  
o u t on a group o f u n tre a te d  an im als, on a group o f anim als p re tre a te d  w ith  
К  Cl, and  on a group in  w hich th e  k id n ey  veins were tied  dow n. The ex p eri
m en t showed th a t  th e  increase in  th e  whole p o tass iu m  co n ten t o f th e  organism  
d id  n o t influence considerab ly  th e  excretion  o f po tassium  in to  th e  in te s tin e .

I t  was in v estig a ted  w ith  th e  sam e m ethod  w h e th er th e  abso rbed  am o u n t 
o f  po tassium  is th e  func tion  o f th e  whole p o tassium  c o n ten t o f th e  organism . 
A ccording to  th e  observations i f  th e  p o tassium  am o u n t is g re a te r  in  th e  
organism  of th e  anim als th e  ab so rp tio n  becom es m o d era te , in  fac t, th a t  
am o u n t o f po tassium  w hich was to le ra te d  well b y  th e  u n h a rm ed  an im als 
destro y ed  those ones w hich h ad  th e ir  k id n ey  veins tied  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 TIN G

G. D eseő

D ep artm en t o f Pathophysio logy , U niversity  Medical School, D ebrecen

Zn65 can be induced  in  persons w orking  w ith  n eu tro n -g en e ra to rs  and  d if
fe re n t accelerators (e.g. cyclo tron). The possib ility  for th e  in co rp o ra tio n  o f 
Z n 65 is g rea ter, because i t  is p roduced  as a fission p ro d u c t in th e  reacto rs  
o r by  nuclear te s ts . On accoun t o f th e  rap id  developm en t o f th e  nuclear- 
in d u s try  and  th a t  of th e  renew al of th e  exp erim en ta l explosions large am ounts 
o f  Zn65 can be in tro d u ced  in to  th e  biological c ircu lation . The above m en tioned  
fac ts  include th e  h aza rd  o f th e  cum ula tion  of th is  iso tope in  th e  h u m an  
organism .

The a u th o r has in v estig a ted  th e  effect o f d ifferen t pharm aco log ica l p re 
tre a tm e n ts  upon  th e  Z n65 inco rp o ra tio n , fu rth erm o re  on th e  varie ties  o f th e  
excretion-speed .

The m easurem ents were carried  o u t by  th e  aid  o f a large single c ry sta l 
an im al w hole-body coun ter in  a lead  cham ber designed by  th e  a u 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 . TÖBŐ

In s titu te  o f H istology and  Em briology, U niversity  M edical School, B udapest

R ecen t investiga tions consider th e  th y m u s  as th e  source o f cells possessing 
im m une com petence and  — th o u g h  n o t w ith o u t opposition  — th e y  su p p o rt 
th a t  function  o f th e  th y m u s g land  in  num erous experim en ts. A u th o r s tu d ied  
those  facto rs w hich confirm  th e  above hypo thesis  on cellu lar and  subcellu lar
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level. T he close connection  o f th e  th y m o cy tes  an d  th e  cells of th e  ep ithel 
re tic u lu m  can  be observed  in  tissue cu ltu res an d  in  observations m ade in  
e lec tro n  m icroscopic p ic tu re s . The phenom enon  o f peripolesis and  em peripo- 
lesis m an ifests  its e lf  in  th e  m oving  o f th e  th y m o cy tes , in  th e  significance of 
ce llco n tac t, in  th e  in trac e llu la r  d igestion-process an d  in  th e  enzym atic  func tion  
o f th ese  cells. These specific phenom ena  ch arac te rize  to  a c e 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 IX  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 e s s l e r

A cadem y of theJ R epublic  of R u m an ia , Scientific R esearch  C enter, In s titu te  of M edicine and Pharm acology, T irgu M ures,
R um an ia

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  a d u lts , 30 p re g n a n t w om en sh o rtly  before confine
m en t, an d  91 new -born  bab ies). The m eth o d  is based  upon  th e  ab ility  o f serum  
a lb u m in  b y  w hich  i t  b ids Congo red  an d  p rev en ts  in  th is  w ay  th e  p rec ip ita tio n  
o f Congo red  b y  NaCl. The average values are th e  follow ing: in  con tro l cases 
0.33 +  0.05 u n it  o f e x tin c tio n  (U E ), in  p re g n a n t w om en: 0.20 +  0.05 U E , 
in  new -born  bab ies , in  th e  b lood of th e  navel s tr in g : 0.26 +  0.04 U E . The 
difference be tw een  th e  values o f th e  th ree  groups is s ta tis tic a lly  sign ifican t. 
The a b ility  o f serum  a lb u m in  to  f ix  Congo red  decreased  du rin g  th e  f ir s t  
days o f life, an d  on th e  f if th  d ay  th e  m easurab le  m in im um  was 0.17 U E . 
This was follow ed b y  a slow rise w hich reach ed  th e  0.20 U E  value  on th e  
te n th  day .

T he decrease o f th e  m en tio n ed  ab ility  o f a lb u m in  fac ilita tes  th e  crossing 
o f b a rrie rs  for som e su b stances an d  th is  can  be th e  reason  for th e  su p e r
se n s itiv ity  o f som e p re g n a n t w om en to  ce rta in  d rugs, en d o to x in  an d  exo tox in . 
T he difference o f th e  fix in g  a b ility  o f m a te rn a l an d  em bryonic  serum  album ins 
has a bio logical im p o rtan ce  in  th e  tra n sp lac e n tic  tra n s p o r t  processes, w hich 
ta k e  p a r t  in  th e  em b ry o ’s su p p ly . The changes in  th e  fix in g  ab ility  o f serum  
a lb u m in  m ig h t be in  co rre la tio n  w ith  th e  h y p e rb iliru b in aem ia  o f th e  new 
bo rn  b a b y  d u rin g  th e  f ir 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 EC 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 am es

Physiological I n s t i tu te  of th e  M. L u th e r  U n iversity  o f H a lle -W itten b e rg , G erm an D em ocratic R epublic

A u th o rs  h av e  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  anaem 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 fluenced  b y  increasing  th e  
oxygen  c o n te n t o f th e  in h a led  a ir, or b y  dosing such  air in  d ifferen t tim e 
periods.
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I f  ra ts  were m ade to  inhale  96 to  99 p er cen t 0 2 in  th e  f ir s t  24 hours a fte r 
b leeding (loss o f blood, 1 per cen t of th e  b o d y  w eight), an d  im m ed ia te ly  a fte r 
th is  55 to  58 per cen t 0 2 was inha led , th e  u su al 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  only  12 hours a fte r b leeding , th e  
re ticu locy te  reac tio n  appeared  la te r. W hen  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 fte r th e  loss o f b lood, th e  ery thropoesis 
was in fluenced  in sign ifican tly . The in h a la tio n  o f gas m ix tu res  enriched  in 
oxygen (58 per cen t o f 0 2) w eakens the  re ticu lo cy te  reac tio n  following blood 
loss. On th e  o th e r h an d , if  th e  loss of blood is 2 per cen t o f th e  b o d y  w eight, 
even th e  in h a la tio n  o f pu re  oxygen can n o t keep back  th e  e ry th ro p o e tic  reac tio n .

The experim en ts have  show n th a t  tissue hy p o x ia  la s tin g  on ly  for a few 
hours is su ffic ien t to  se t th is  n eu ro -hum oral e ry th ro p o e tic  m echanism  in 
function . The re ticu locy te  crisis o f d ifferen t degrees induced  b y  th e  in h a la tio n  
of increased  oxygen, and  th e  deferm ents in  tim e  of th is  accord ing  to  the  
period o f oxygen in h a la tio n , can be re la ted  w ith  th e  tim e  course o f th e  exciting  
agents of e ry th ro p o e tin  m obilization . I t  is know n, th a t  th e  level o f p lasm a 
e ry th ro p o e tin  s ta r ts  to  rise 6 to  8 hours a fte r venesection  or som e o th e r acute  
hypox ia , and  reaches its  m ax im um  a fte r 24 hours. A ccording to  th is  tim e 
course, a fte r reach ing  th e  increasing  e ry th ro p o e tin  p lasm a level, th e  re ticu lo 
cy te  crisis can be in fluenced  only to  a sm all degree or n o t a t all b y  oxygen 
in ha la tion .

T H E  E F F E C T  O F W H O L E  B O D Y  IR R A D IA T IO N  ON T H E  86R 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 r g y i, J .  Gazsó an d  J .  N agy

In s t i tu te  of M edical Physics, U n iv ersity  M edical School, B udapest

The 86Rb u p ta k e  of c ircu lating  e ry th ro cy te s  of ra ts  ir ra d ia te d  w ith  d ifferen t 
doses was in v estig a ted  im m ed ia te ly  a fte r irrad ia tio n  b o th  u n d e r in vivo and 
in vitro c ircum stances. B y m eans of sim u ltaneously  em ploy ing  42K  an d  86R b 
we com pared  th e  effect of X -ra y  irrad ia tio n  on th e  К  and  R b tra n sp o r t. O ur 
resu lts show  th a t  th e  change in  th e  values 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 tak e  of e ry th ro cy te s  in  irrad ia ted  
anim als is sm aller th a n  th a t  in  con tro l an im als, th e  86R b u p ta k e  sign ifican tly  
increases due to  th e  effect o f ir rad ia tio n . This increase appears in  th e  case 
of 25 ra d  a lready , w ith  50 —100 ra d  i t  is p ronounced , b u t w ith  h igher doses 
th e  efficiency curve reaches sa tu ra tio n . I f  blood is irrad ia te d  in vUro a sm aller 
dev iation  b u t o f a sim ilar tren d  will ta k e  place only  in  th e  case o f m uch 
g rea te r doses.

The d ifferen t b eh av io u r of R b from  К  can p resu m ab ly  be exp lained  by  
the  fac t th a t  R b has g rea te r a ffin ity  to  th e  carriers o f th e  active  tra n sp o rt 
th a n  K , th u s  causing an increased  R b tra n sp o r t in c id en ta l to  decreased К  
in flux .



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  BLO 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. S im o n  and M. W in t e r

In s titu te  o f P a thophysio logy , U n iversity  M edical School, B udapest

T he role o f th e  ace thy lcho lineste rase  enzym e (AChE) in  m em brane p erm e
ab ility  has n o t been  clarified  as y e t. I t  is supposed , th a t  an  un iden tified  
esterase  ty p e  enzym e, w ith  sim ila r ch arac te ris tic s  as AChE has, does ex ist 
in  ex p erim en ta l in flam m atio n s . Greig an d  H olland  (1949), T ay lo r (1952) and  
o th ers  suggested  A C hE to  be a reg u la to r o f ion p e n e tra tio n . O thers, as Zajicek 
(1957), A u d ito re  e t al. (1959) could n o t confirm  th is  th eo ry . A u thors exam ined  
th e re fo re  th e  effect o f d ifferen t drugs in fluenc ing  perm eab ility , on th e  ac tiv ity
o f A C hE.

T he a c tiv ity  o f A C hE was d e te rm in ed  in  r a t ’s blood cell haem olisates, 
w ashed b lood cells an d  crude m em brane  p rep a ra tio n s  w ith  m echolyl as su b 
s tra te ,  b y  th e  m odified  m eth o d  o f H estr in . A ldosterone, CaCl2, b o th  10 -4 M, 
ad d ed  to  th e  in c u b a tin g  m edium  proved  to  be ineffective, h is tam ine  had  only 
a s lig h t effect, b u t  th is  dep en d ed  h igh ly  on th e  c ircum stances. P rednisolone 
N a su cc in a te , su p ra s tin  (ch lo ropy ram in ), p ipo lphen  (p rom ethazin ), h ibernal 
(ch lo rp rom azin ), ep in ep h rin e , no rep in ep h rin e  ( I 50 w ith  all o f th em  was ab o u t 
5 • 10~4) in h ib ited , S andosten  (thenalid in ) did n o t affect the  a c tiv ity  of AChE. 
H is tam in e , ad m in is te red  sim u ltan eo u sly  w ith  an tih is tam in es  did n o t influence 
th e ir  in h ib ito ry  effect. H ow ever sem e of th e  drugs m en tioned  above proved  
to  be A C hE in h ib ito rs . No close co rre la tion  was found  betw een AChE a c tiv ity  
an d  th e  a b ility  o f these  drugs to  in fluence p erm eab ility  and  in flam m atio n .

D N A  IN  T H E  H U M A N  E R Y T H R O C Y T E  M EM B R A N ES

M r s . T . S ik

C entral R esearch  In s titu te  of th e  N atio n a l B lood Center, B udapest

In  1963 i t  w as p ro v ed  th a t  D N A  is b ound  to  m ito ch o n d ria  and  in 1964 
D N A  was d e tec ted  in  h u m an  e ry th ro cy te s . B ased  on these  resu lts  our aim  
w as to  s tu d y  m em b ran e-b o u n d  D N A . R ed blood cells were sep a ra ted  from  
leucocy tes b y  sed im en ta tio n  in  D e x tra n  so lu tion . A fter haem olyzation  the  
m em b ran e  was iso la ted  b y  h igh  pow er cen trifu g a tio n  and  dissolved in  a 5 
p er cen t so lu tio n  o f N a-dodecy l su lp h a te . A fter d ep ro te in iza tio n  D N A  was 
ch arac te rized  b y  UV ab so rp tio n  and  base com position . B y th is  m ethod  th e  
m em b ran e-b o u n d  D N A  of n o rm al e ry th ro cy te s  an d  of p a tie n ts  w ith  h aem ato - 
logical d isorders w ere com pared .
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ON 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 and Su san  R. H oltán

C entral R esearch  In s t i tu te  of th e  N ational B lood Center, B udapest

In  previous experim ents m arked  differences w ere observed  in  th e  glycerol 
and  th io u rea  p e rm eab ility  o f e ry th ro cy te s  of various species. C harac te ris tic  
differences w ere also found  betw een  th e  n on -e lec tro ly te  p e rm eab ility  o f foetal 
and  ad u lt, no rm al and  abnorm al h u m an  e ry th ro cy te s .

In  th e  p re sen t investiga tions th e  effect of p ro teo ly tic  and  lipo ly tic  enzym es, 
de terg en ts , S H -agen ts, com plex-form ing substances and  m etabo lic  in h ib ito rs  
on non-e lectro ly te  perm eab ility  of th e  e ry th ro cy te s  was exam ined . B y m eans 
of various in vitro m em brane m odifications, th e  d ifferen t ty pes of abno rm al 
p en e tra tio n  curves, observed  in  various haem ato log ica l diseases, could be 
produced .

ST U D IE S ON 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 er a  Ső tér  an d  J u d it h  G. Sz e l é n y i

C entral R esearch  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. The m ain  
obstacle of s tu d y in g  th em  in  m ore d e ta il resides in  th e  fac t th a t  even  th e  
m ildest physical and  chem ical ex am in a tio n  m ethods dam age these  sensitive  
b io in terfaces. Cell e lectrophoresis provides in fo rm atio n  concern ing  th e  physico 
chem ical a lte ra tio n s  o f th e  ex te rn a l surface o f th e  cell m em brane  w ith o u t 
considerable dam age to  it .

The m ig ration  ve locity  of th e  e ry th ro cy te  in  th e  electric  fie ld  is de term in ed  
b y  its  surface charge, i.e. b y  th e  chem ical n a tu re  and  a rran g em en t o f its  
surface s tru c tu re . The e lec trophoretic  m ob ility  o f th e  cell is defined  as th e  
velocity  per u n it  field  s tre n g th . The m easurem ents w ere carried  o u t on an 
O pton  cy to p h ero m eter. The e lec trophore tic  m ob ility  of a d u lt and  fe ta l h u m an  
e ry th ro cy te s  as well as o f e ry th ro cy te s  o f an im al species w ere exam ined . 
D a ta  are p resen ted  on m ob ility  changes observed  w ith  in vitro m odified  
norm al hum an  e ry th ro cy te s  and  w ith  red  cells o f p a tie n ts  su ffering  from  
various haem ato log ica l diseases.

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

J u d it h  B r e u e r , Susan  R. H ollá n , J u d it h  G. Sz e l é n y i and G. M e d g y e s i

Research In s titu te  for E xperim enta l M edicine, H ungarian  A cadem y of Sciences, and C entral R esearch  In s titu te  o f the  N ational
Blood Center, B udapest

F oeta l e ry th ro cy te s  co n ta in  H b F , w hile a d u lt e ry th ro cy te s  co n ta in  H b A 
as the  m ajo r H b-com ponen t. The enhanced  0 2-a ffin ity  o f foetal e ry th ro cy te s  
is, how ever, n o t due to  foeta l H b , b u t is a func tion  o f th e  in te ra c tio n  o f foetal
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m em b ran e  an d  foe ta l H b . F o e ta l an d  a d u lt e ry th ro cy te s  d iffer in  th e ir  u l t r a 
s tru c tu re , in  th e ir  osm otic-, h e a t- , m echanic- and  ac id -resistance . W e have 
observed  m ark ed  d ifferences betw een  a d u lt an d  foeta l RBC in  non-e lectro ly te  
p e rm e ab ility  an d  in  severa l en zy m e-ac tiv itie s. The lip id  com position  (chol
este ro l, e ste rified  f a t ty  acid , lip id -P , phospho lip id  classes an d  th e  f a t ty  acid 
p ro file  o f p h o spho lip id , as rev ealed  b y  m eans o f gas ch ro m ato g rap h y ) of the  
fo e ta l an d  a d u lt e ry th ro c y te  m em b ran e  was s tu d ied  in  d e ta il. The differences 
observed  in  lip id  s tru 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 cell-types.

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  SPACE
IN  T H E  DOG

É va  Szőcs a n d  Gy . K övér

In s t i tu te  o f Physio logy, U n iversity  M edical School, B udapest

T he e x tra re n a l in u lin  space o f an aes th e tized  dogs su b jec ted  to  u re te ra l 
b lockade has been  fo u n d  to  be 24 p e r cen t o f b o d y  w eigh t 90 m in. a fte r the  
in jec tio n  o f in u lin . T he in trav e n o u s  in fusion  of sy n th e tic  vasopressin  caused 
th e  e x tra re n a l in u lin  space to  increase to  50 p er cen t of b o d y  w eigh t. W ith o u t 
u re te ra l b lockade , th e  in u lin  space o f an aes th e tized  dogs a tta in e d  34 per cent 
p rio r  to , an d  39 p e r cen t a fte r, th e  in fusion  o f vasopressin .

In  th ese  ex p erim en ts  th e  am o u n t o f inu lin  found  in  th e  k idneys was no t 
su b s tra c te d , w hich  accoun ts  for th e  la rg e r inu lin  space.

T he changes in  th e  in u lin  c o n ten t o f various organs in response to  vasopressin  
h ave  been  d e te rm in ed .

IN F L U E N C E  O F  V E R A T R IN E  ON 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 a n d  E . V arga

D e p artm en t of Physiology, U n iv ersity  M edical School, D ebrecen

R ecen t w ork  b y  V arga  e t  al. has suggested  th a t  th e  depolarizing  action  of 
v e ra tr in e  m ay  be due b o th  to  th e  increase o f sodium  p e rm eab ility  and  th a t  
o f Naj in  m uscle cell. T he aim  o f th e  p re sen t experim en ts  was to  analyze 
th e  effect o f v e ra tr in e  on 24N a -tra n sp o r t in  iso la ted  sa rto riu s  m uscle o f frog. 
T he m eth o d  ap p lied  was sim ilar to  th a t  described  b y  K eynes and  Sw an (J. 
P hysio l. 147. 591. 1959).

In f lu x  was increased  3 .5 -4 .5  fold in  R inger-so lu tion  co n ta in in g  0.1 mM 
v e ra tr in e . In  n o rm al an d  L i-R inger “4N a-efflux  was also increased  b y  v e ra trin e , 
how ever, th e  en h an cem en t to o k  p lace on ly  for a b rie f  period  and  even  in 
th e  p resence o f th e  d ru g  th e  e fflu x  d im in ished  to  th e  re s tin g  level. Л e ra trin e  
fa iled  to  increase  th e  e fflu x  w hen sodium  was rep laced  b y  choline in  the
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R inger-so lu tion . I t  appears like ly  th a t  v e ra tr in e  does n o t in te rfe re  d irec tly  
w ith  sodium  ex tru sion  and  th e  increase o f 24N a-efflux  observed  only  in  norm al 
and  L i-R inger was due to  th e  d ep o lariza tion  induced  b y  v e ra tr in e . The t r a n 
s ito ry  enhancem en t o f th e  efflux  and  a lo ng -lasting  increase o f th e  in flu x  
resu lted  a m arked ly  h igher Naj in  m uscle fib re  tre a te d  w ith  v e ra tr in e . The 
n e tto  gain of N a and  Li was accom panied  b y  an  eq u iv a len t am o u n t o f К  
loss.

The resu lts  suggest th a t  th e  d ep o lariza tion  o f m uscle fib re  in duced  by  
v e ra trin e  can be a ttr ib u te d  to  an increase in P Na and  Naj 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 PTA K E A N D  EN ZY M O C H EM IC A L 
P R O P E R T IE S  O F SA RCO PLA SM IC R E T IC U L A R  F R A C T IO N

A. K ö vér  an d  M. Szabolcs

D ep artm en t o f Physiology and  C entral R esearch L ab o ra to ry  o f U n iv ersity  M edical School, D ebrecen

In  earlier experim en ts  au th o rs  d em o n stra ted  th a t  du ring  sto rage  th a t  is 
“ ageing’'’, cholinesterase  and  A TPase a c tiv ity  o f sarcop lasm ic re tic u la r  frac tion  
(SR F) o b ta in ed  from  fish  m uscle increased  w hile its  C a-up take  decreased 
p ro p o rtio n a lly  to  th e  increase o f enzym e ac tiv ity . I t  was assum ed th a t  the  
m olecular rea rran g em en t o f S R F  s tru c tu re  was responsib le for th is  p h en o 
m enon. In  th e  p re sen t experim en ts  try p s in  was app lied  in  d iffe ren t p ro te in / 
try p s in  ra tio s . D igestion  was s to p p ed  b y  try p s in  in h ib ito r  L im a bean . For 
m easuring  A TPase a c tiv ity  in cu b a tio n  m ix tu res  co n ta in in g  2 mM A TP, 
MgCl2, 50 mM К  Cl, 20 mM T R IS -m alea te  buffer (pH . 7) w ere app lied  and  
for m easuring  cho linesterase  a c tiv ity  those co n ta in in g  1.5 mM ACh, 2 mM 
MgCl2, 50 mM KC1, 20 mM T R IS -m a lea te  bu ffer (pH  7). C a-up take  was 
m easured  b y  ap p lica tio n  o f a perfusion  procedure  and  iso tope  techn iques 
using cellulose colum ns (A cta B iochim . H ung . 1. 159. 1966). I t  was estab lished  
b y  th e  au th o rs  th a t  b o th  cho linesterase  and  A TPase a c tiv ity  increased  up 
to  a m ultip le  of th e  orig inal a c tiv ity  w ith  proceed ing  tim e  of d igestion. 
A ctiv ities reached  m axim al values by  a b o u t th e  tw e n tie th  m in u te . C a-up take  
o f S R F  ceased a fte r d igestion 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  try p s in  reduces th e  Ca a c tiv a tio n  o f SR F -A T P ase  and  
even an in h ib itin g  effect o f Ca can be observed  a fte r a b o u t th e  10 m inu tes of 
d igestion.

S T U D IE S  ON 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 USCLE

B. Szabó, Á. Szöőr, L. K e r e c s e n  and T. K ovács

D ep artm en t o f Physiology, U n iv ersity  M edical School, D ebrecen

C om parative stud ies were carried  o u t on th e  volum e o f ex trace llu la r space 
(ECS) using d ifferen t tra c e r  com pounds: N a 235S 0 4, 131I-h u m an  a lb u m in  and  
d i-131I-benzo ic-azo-hum an a lbum in  p rep a red  b y  th e  au th o rs .
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I t  was found  th a t  th e  gain of ra d io a c tiv ity  in  an  iso la ted  sa rto riu s  m uscle 
o f frog exposed  to  a R inger-so lu tion  co n ta in in g  tra c e r  com pounds a t  + 4 °  C 
was in  d irec t p ro p o rtio n  w ith  th e  soak ing  period . The equ ilib rium  was n o t 
reach ed  even  w ith in  16 hours o f exposition . I t  is reasonab le  to  assum e th a t  
th e  “ co n v en tio n a l su b stan ces”  used  for th e  e stim atio n  o f ECS or th e ir  p roducts  
o f decom position  could  e n te r  th e  m uscle cell. H ow ever, th e re  is a possib ility  
th a t  a special ad so rp tio n  tak es  place w hich is pow erful enough to  hold th e  
m olecules o f th e  s tu d ied  com pounds on th e  surface.

T he tim e  course o f th e  m ovem en t of rad io ac tiv e  substances from  m uscle 
in to  a n o n rad io ac tiv e  R inger-so lu tion  was also s tu d ied . E x p e rim en ts  have 
show n th a t  th e re  are m ore th a n  tw o ex p o n en tia l processes h av ing  d ifferen t 
ra te  co n stan ts . E s tim a tio n  o f th e  “ re a l”  volum e of ECS was carried  ou t w ith  
th e  a id  o f com pounds o f m ore s tab le  chem ical s tru c tu re  and  a k in e tic  analysis 
o f tra c e r  loss from  iso la ted  m uscle.

T he m e th o d  p re sen ted  was found  m ore su itab le  for th e  d e te rm in a tio n  of 
th e  vo lum e o f ECS th a n  th ose  described  prev 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 t i tu te  of th e  N atio n a l Blood Center, B udapest

T he u n e q u a l K +- N a + d is tr ib u tio n  betw een  e ry th ro cy te s  and  p lasm a is 
th e  re su lt  o f a d inam ic  eq u ilib riu m , for th e  m ain tenance  o f w hich com plicated  
physicochem ical an d  b iochem ical processes are responsib le . The “ u p h ill”  t r a n s 
p o r t processes occurring  ag a in s t th e  e lectrochem ical p o te n tia l g rad ien t, i.e. the  
N a + -o u tf lu x  an d  K  + -in flux , req u ire  active  w ork  an d  a su itab le  source of 
energy . E n e rg y  is p ro v id ed  b y  th e  m acroerg  p h o sp h a te  bonds of A TP while 
th e  tra n s fo rm a tio n  of energy  in to  ion m ovem ents is th e  re su lt of th e  function  
o f th e  “ tra n s p o r t  A T P ase”  sy stem  localized in  th e  cell m em brane. This “ tra n s 
p o r t  A T P ase”  enzym e or enzym e system  can  be specifically  in h ib ited  by  
o u ab a in  an d  a c tiv a te d  b y  K + +  N a + , its  enzym echem ical ch arac te ris tic s, 
how ever, are so fa r n o t know n  in  de ta il.

T he “ dow nh ill”  tra n s p o r t  occurring  tow ards th e  electrochem ical p o ten tia l 
g ra d ie n t is v ir tu a lly  a passive process req u irin g  no energy . The ra te  o f cation  
m o v em en ts, how ever, even  in  th e  case o f dow nhill tra n s p o r t  is u n d e r a m etabolic  
con tro l. T he p re sen t re p o rt deals in  de ta il w ith  th is  question , f irs t of all on 
th e  basis o f ow n ex p erim en ts .

T he cessa tion  o f g lycolysis, in d u ced  b y  in h ib ito rs  or b y  lack  of su b stra te s , 
re su lts  in  th e  b reak d o w n  of A TP. As a consequence o f th is , th e  active  cation  
tra n s p o r t  ceases, K + begins to  flow  o u t o f th e  cells an d  s im u ltaneously  N a + 
en te rs  th e  cells. The ra te  o f th is  ion  tra 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 . In  som e cases, how ever, e.g. u n d e r th e  in fluence o f P b  + + 
ions, N a F  or io d o ace ta te  pu rin e  nucleosides a h igh  ra te  K  + -ou tflow  (5-20 
meq/1 e ry th ro cy te s /h o u r) tak es  p lace. The m ain  charac te ris tic s  of th is  a rtif ic i
a lly  in d u ced  K  + -ou tflow  is th a t  i t  is n o t accom pan ied  b y  equ im olar N a +- 
in flu x , b u t  u p ta k e  o f H + ions in s te ad  o f N a + ions occurs in  th e  biological 
sy stem .
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O ur earlier experim en ts  p roved  th a t  th e  p re req u is ite  o f K +/ H + exchange 
is th e  presence of free Ca + + ions in  th e  p lasm a. The e lim ina tion  o f C a++ ions 
e ith e r by  w ashing or by  chela ting  agen ts resu lts  in  th e  cessation  o f th is  t ra n s 
p o rt process. The ra te  of ion tra n s p o r t  can be decreased  b y  th e  in h ib itio n  of 
the  enzym e phosphog lycera te -k inase , as well: if  th e  ac tion  o f th is  enzym e is 
abolished by  th e  ac tiv a tio n  o f th e  enzym e reactions o f th e  2 ,3-diphospho- 
g lycerate  sh u n t, th e  ra p id  K  + - ou tflow  can n o t occur. R ecen t observations 
on th e  role o f N -con ta in ing  com pounds, e.g. N H 4C1, hy d raz in e , h is tid ine  and 
h istam ine , influencing  th e  ra te  o f ion exchange deserve a tte n tio n . O u t o f these 
com pounds th e  m ost effective is h is tam in e  w hich can s ig n ifican tly  enhance 
th e  ra te  of cation  tra n sp o r t  even  in  a re la tiv e ly  low  co n cen tra tio n . This 
pe rm eab ility  increasing  effect o f h is tam in e  can be p rev en ted  b y  an tih is tam in es  
as well as by  in h ib ito rs  ac ting  a t  d ifferen t stages o f c a rb o h y d ra te  m etabo lism . 
On th e  basis o f these  exp erim en ta l d a ta  a w orking  hypo thesis  was e lab o ra ted  
to  exp lain  th e  m echanism  of ca tion  tra n sp o rt.

I t  is know n th a t  h is tam ine  — th o u g h  in  a low  co n cen tra tio n  — is a p e r
m an en t co n stitu en t o f th e  norm al p lasm a. I t  is likew ise know n th a t  in  shock 
the  h istam ine  level of th e  p lasm a m ay  show  a 100-200-fold increase. T herefore, 
i t  m ay  be p resum ed  th a t  h is tam in e  or som e m etabo lic  p ro d u c t o f i t  m ay  ac t 
as a physiological reg u la to r o f th e  ra te  o f dow nhill tra n s p o r t  processes in  the  
blood. On the  basis o f these findings i t  seem s conceivable th a t  th e  m echanism  
of p e rm eab ility  a lte ra tio n s  we b ro u g h t a b o u t ex p erim en ta lly  in b lood, is 
id en tica l w ith  th e  m echanism  reg u la tin g  physio logically  th e  gastric  H + ion 
secretion.

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

L .  H Á K S IN G

D ep artm en t o f P hysio logy, U n iv ersity  M edical School, B udapest

The tra n sp o r t o f various substances in  th e  k id n ey  is governed  b y  essentially  
the  sam e laws as those reg u la tin g  tra n sp o r t  processes in  o th e r organs, the 
differences being ra th e r  q u a n tita tiv e  th a n  q u a lita tiv e  and  re flec ting  th e  a d a p 
ta tio n  of th e  k idney  to  its biological role. Owing to  lack  o f tim e , selection of 
th e  m ate ria l is necessary  w hich in e v ita b ly  im plies a rb itra rin ess  a t  th e  sam e 
tim e. To illu s tra te  th e  rena l reab so rp tiv e  processes, th e  tu b u la r  h and ling  of 
N a +, i.e. the  tra n sp o r t  o f e lec tro ly tes an d  w a te r will be d ea lt w ith , w hereas 
o f th e  tu b u la r  secre to ry  processes th e  tra n s p o r t  o f p a ra -am in o h ip p u ra te  
(PA H ) has been chosen for discussion.

U nder non -d iu re tic  conditions ap p ro x im a te ly  99.0 to  99.5 p er cen t o f the  
filte red  N a + is reabso rbed  in th e  tu b u les . This m eans th a t  a b o u t 5 to  10 per 
cen t o f th e  to ta l  exchangeab le  N a + o f th e  organism  is lo s t in  th e  u rine . T hus, 
ap p a ren tly  in s ign ifican t changes in  th e  am o u n t o f N a+  reab so rb ed  m ay  lead  
to  considerable loss, or re te n tio n , o f N a + .

In  th e  p rox im al tu b u les , th e  co n cen tra tio n  o f N a + in  th e  tu b u la r  and  
p e ritu b u la r  ( in te rs titia l) flu id  is essen tia lly  th e  sam e, s till, th e re  is a p o te n tia l 
difference am o un ting  to  ab o u t 20 mV betw een  th e  tw o co m p artm en ts , th e  
tu b u la r  flu id  being  e lec tronega tive . T hus, th e  e lectrochem ical p o te n tia l of

63



N a + is g re a te r  in  th e  p e ritu b u la r  c o m p artm en t. In  th e  p rox im al tu b u le  ab o u t 
70 to  80 p e r cen t o f f ilte red  N a + is reab so rb ed  ag a in st an  electrochem ical 
p o te n tia l g ra d ie n t, p o in tin g  to  active  tra n s p o r t  o f th e  N a + ions in  th is  p o rtio n  
o f th e  ren a l tu b u le . The active  phase  o f th is  tra n s p o r t  process is th a t  fo r
w ard in g  N a + from  th e  tu b u la r  cell in to  th e  p e ritu b u la r  f lu id , th e  m ovem ent 
o f N a + ions from  th e  tu b u la r  f lu id  in to  th e  cell being  en tire ly  passive, along 
th e  e lec trochem ical p o te n tia l g rad ien t.

In creases in  th e  am o u n t o f f il te red  N a + (load) th ro u g h  a lte ra tio n s  of 
g lom eru lar f i l tra tio n  ra te  (G F R ) lead  to  s im ilar increases in  reabso rbed  and  
ex c re ted  N a + , f ra c tio n a l re ab so rp tio n  an d  ex cre tio n  rem ain in g  unchanged . 
If , how ever, N a + -load is increased  b y  ra is in g  p lasm a N a + -level, th e  am o u n t 
o f N a + reab so rb ed  increases less th a n  th e  am o u n t ex cre ted , hence frac tio n a l 
re a b so rp tio n  d im in ishes, w hile frac tio n a l ex cre tio n  increases. F ro m  th is  i t  is 
concluded  th a t  th e  ra te  o f N a + - tra n sp o rt is aug m en ted  by  increased  load  of 
N a + , b u t  its  efficiency  is lim ited  b y  a critica l difference in  co n cen tra tions 
(e lectrochem ical p o ten tia ls) . This concep t has received  a s tro n g  su p p o rt from  
tu b u la r  perfusion  exp erim en ts .

In  th e  p ro x im al tu b u le  w a te r is tra n sp o r te d  passively  across th e  perm eable  
tu b u la r  ep ith e liu m , since th e  active  tra n s p o r t  o f N a + generates an osm otic 
g ra d ie n t a long w hich  w a te r  is reab so rb ed .

T he th ic k  seg m en t o f th e  loop o f H enle is in p erm eab le  to  w a ter, therefo re  
th e  m ark ed  ac tive  N a + tra n s p o r t  occurring  a t  th is  segm ent renders th e  tu b u la r  
f lu id  hypo-osm otic , an d  th e  in te rs tit ia l  flu id  hyperosm otic . B y m eans o f the  
c o u n te rc u rre n t system s o f th e  loop of H enle and  th e  vasa  re c ta  th e  N a + 
ac 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 th a t  its  
co n ce n tra tio n  increases from  th e  co rtex -m ed u lla ry  bo rd er tow ards th e  renal 
pap illa . This ensures th a t ,  in  th e  presence o f A D H , w a te r be reabso rbed  along 
th e  d is ta l tu b u le  an d  th e  collecting d u c ts , as fa r as th e  osm otic g rad ien t 
ex is tin g  be tw een  th e  tu b u la r  flu id  and  th e  in te rs tit iu m  is b ro u g h t in to  equ i
lib riu m . T hu s, o sm ola lity  o f th e  u rine  is increased  to  reach  th e  h y p erosm olality  
o f th e  ren a l m ed u lla ry  in te rs tit iu m . In  th e  absence o f A D H , how ever, the  
d is ta l tu b u la r  ep ith e liu m  an d  th e  co llecting  ducts  are inperm eab le  to  w ater 
an d  th e  h ypo-osm otic  flu id  e lab o ra ted  in  th e  th ick  segm ent is excre ted  in  the  
u rin e .

T he tra n s p o r t  o f N a +, th u s , n o t on ly  allows th e  reab so rp tio n  of eq u iv alen t 
am o u n ts  o f w a te r  b u t  ow ing to  th e  s tru c tu ra l  ch arac te ris tic s  of th e  k id n ey  i t  
secures th e  e lab o ra tio n  o f c o n ce n tra te d  u rin e , i.e. th e  p reserv a tio n  of w ater. 
T herefo re , th e  ra te  o f w a te r  reab so rp tio n  in  th e  rena l tu b u le s  depends, even 
in  th e  p resence o f A D H , on th e  tra n s p o r t  o f N a + .

T he tr a n s p o r t  o f N a + , on th e  o th e r h an d , is a p re req u is ite  also for th e  
ex cre tio n  o f K + an d  H + ions, since th e  secre tion  o f K + an d  H + in  th e  k idney  
is effected  th ro u g h  th e  exchange processes N a +—K +, and  N a +- H  + , re 
sp ec tiv e ly . T hu s, th e  m echanism s govern ing  th e  tra n s p o r t  ra te  of N a + ex ert 
a co n tro l also on th e  u r in a ry  ex cre tio n  o f w a te r , an d  K + and  H + ions.

A b e tte r  u n d e rs ta n d in g  o f th ese  m echanism s has becom e possible as the  
d is tu rb an ces  in  e lec tro ly te  an d  w a te r household  observed  a fte r ad ren alec to m y  
or in  cond itions associated  w ith  d e fic ien t ad ren o co rtica l fu n c tio n  were m ore 
th o ro u g h ly  s tu d ied . The m ost ac tive  co rtico id  horm one in  th is  resp ec t p roved  
to  be a ldosterone . T his com pound  enhances th e  tra n s p o r t  o f N a + n o t only  
in  th e  ren a l tu b u le s , b u t  also in  th e  ep ith e liu m  o f th e  b lad d er, colon, and  the
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to ad  skin. M ost p ro b ab ly  i t  exerts  its action  b y  affecting  th e  ra te  of p ro te in  
syn thesis : th e  fo rm atio n  of a h ith e rto  unknow n  enzym e (carrie r m olecule) 
is augm ented . I t  is also assum ed th a t  in  th e  ren a l tu b u les  a ldosterone  enhances 
the  passive phase of th e  m ovem ent of N a +, i.e. th e  d iffusion from  th e  tu b u la r  
flu id  in to  th e  ep ithe lia l cells (fac ilita ted  diffusion), w hile th e  ra te  o f active  
tra n sp o r t is increased  by  th e  aug m en ted  N a + -load itself.

The h om eosta tic  a d a p ta tio n  of th e  k id n ey  is c learly  d em o n stra ted  b y  the  
fac t th a t  th e  ex cre to ry  cap ac ity  is g rea tes t for severa l “ fo reign”  substances 
n o t p re sen t in  th e  organism  u n d e r physiological conditions. Some of these  
substances have  been  ex ten siv e ly  s tu d ied , a classical exam ple  o f th em  is 
p a ra -am 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  of P A H , 
th e  am o u n t excre ted  in  th e  u rine  m ay  be four or four an d  a h a lf  tim es la rger 
th a n  th a t  of filte red  P A H , hence u n d e r a p p ro p ria te  conditions th e  tu b u le s  
m ay  secrete  p rac tica lly  all th e  P A H  th a t  have  escaped f il tra tio n . The tu b u la r  
secretion  o f P A H  shows all th e  ch arac te ris tic s  o f active  tra n sp o r t.  I t  is 
exceedingly  suscep tib le  to  dam aging  im p ac ts , th e re fo re  i t  co n s titu te s  th e  
m ost reliab le and  sensitive  in d ica to r of th e  in te g r ity  and  fu n c tio n a l cap ac ity  
o f th e  tu b u la r  ep ithe lium . The secretion  of P A H  can be s tu d ied  also in vitro , 
and  th e  resu lts  o b ta in ed  w ith  iso la ted  tu b u les  or k id n ey  tissue  slices can  be 
com pared  w ith  d a ta  o b ta ined  in vivo; a q u a n tita tiv e  checking  o f th e  values 
will allow th e  in fo rm ations gained in vitro to  be e x tra p o la ted  for conditions 
in vivo. Also, from  changes in  th e  secre tion  o f P A H  i t  is possible to  conclude 
to  in tra re n a l red is trib u tio n  of blood if  im p a irm en t o f th e  tra n s p o r t  m echanism s 
in th e  tu b u les  can be excluded  w ith  su ffic ien t c e r ta in ty .

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

P .  K e r t a i

S ta te  In s t i tu te  o f H ygiene, B ud ap est

R esearch  on tra n sp o r t from  th e  in te s tin e  has now adays th ree  m ain  ob jec
tiv es: 1. th e  syn thesis of our know ledge on th e  fine  s tru c tu re  and  func tion  
o f th e  in te s tin a l ep ithe lia l cell; 2. in v estig a tio n s  in to  th e  m echanism  of tr a n s 
p o rt — carried  o u t m ain ly  by  in vitro ex p erim en ts; 3. s tud ies on n u tr i tio n a l, 
horm onal and  c ircu la to ry  facto rs in fluencing  th is  t ra n sp o r t  by  in vivo m ethods. 
The above aspects serve as basic p roblem s to  be d ea lt w ith  in  th e  p re sen t 
review .

1. In  the  in tro d u c tio n  th e  au th o r aim s to  give a su rvey  on th e  fine  s tru c tu re  
o f th e  in te s tin a l ep ithe lia l cell, discussing th e  m orphology of m icrovilli, o rg an 
ella and  endocytosis.

2. P roblem s of tra n sp o r t m echanism  are in tro d u ced  b y  a c ritica l review  
on th e  m ethods ad o p ted  w hich is followed by  a su rv ey  on in te s tin a l tra n s p o r t  
o f carb o h y d ra tes . I t  seems m ost p robab le  th a t  th e  ab so rp tio n  o f hexoses 
occurs in tw o steps. The f ir s t  of these  phases is a fac ilita ted  diffusion by  w hich 
glucose en ters th e  cell, th e  second is a process o f g rea t energy  req u irem en t 
inducing  th e  in trace llu la r t ra n sp o r t  from  th e  lum en  to  th e  capillaries. Several 
hypotheses have been p u t fo rw ard  to  fin d  an ex p lan a tio n  for th e  m echanism  
o f tra n sp o rt func tion  b u t n e ith e r th e  in trace llu la r m etabo lism  of th e  tra n sp o rte d
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su b s tra te  no r th e  presence o f p h o sp h o ry la tio n  process no r th e  m u ta ro ta se  
a c tiv ity  o f th e  b ru sh  b o rd e r could  give a sa tis fac to ry  ex p lan a tio n . The au th o r 
an d  his co llabo ra to rs  in d ica ted  as early  as 1956 th a t  th e  A TP co n ten t and  the  
A T P -ase a c tiv ity  o f th e  in te s tin a l m ucosa have  a role in  th e  tra n sp o r t  m echa
n ism . R ecen tly  th e  general im p o rtan ce  o f m em brane-A T P -ase  has been  
recogn ized  a n d  w ith  i t  th e  p rob lem  has becom e conspicuous again . The 
re la tio n sh ip  am ong  sod ium  ions, m em brane  A TP-ase and  glucose tra n sp o r t 
has been  p ro v ed  bey o n d  d o u b t b u t  a m ore ex ac t m echanism  is still unclarified . 
T he a b so rp tio n  o f am ino acids has m an y  ch arac te ris tic s  in  com m on w ith  the  
a b so rp tio n  o f c a rb o h y d ra te s . B o th  a fac ilita ted  diffusion an d  a g rea t energy 
re q u irin g  in tra c e llu la r  t ra n s p o r t  can be d iffe ren tia ted  du rin g  th e  process, 
a lth o u g h  co m p etitiv e  in h ib ito ry  exp erim en ts  have  p ro v ed  th a t  a t  le as t tw o 
p a th w ay s  ex ist. T he f ir s t  is th a t  fo r m eth ion ine  an d  leucine, th e  o th e r for 
p ro line  a n d  glycine. A n o th e r fe a tu re  o f th e  com m on ch arac te ris tic s  is th e  
in d isp en sab le  presence o f N a + b o th  for am ino acid  and  for glucose absorp tion . 
L ipoids are tra n s p o r te d  in  th e  form  o f free f a t ty  acids, m ono-, di- an d  t r i 
g lycéride, th e  la t te r  b y  endocy tosis . T he active  tra n s p o r t  m echanism  of fa t ty  
acids an d  m onoglycerides is n o t y e t  know n. In v es tig a tio n s  on th e  tra n sp o rt 
o f calc ium , iro n  an d  cy anocobalam ine  h ave  co n trib u te d  fu r th e r  know ledge 
on th e  m echan ism  o f ab so rp tio n . A d e ta iled  su rv ey  o f th e  resu lts  is, how ever, 
b ey o n d  th e  scope o f th is  rev iew  an d  on ly  a general ou tline  can be given.

3. A lth o u g h  in vitro ex p erim en ts  are o f g rea t im p o rtan ce  for research  on 
tra n s p o r t  process, in vivo ex p erim en ta l resu lts  are m ore su itab le  to  reproduce 
rea l physio log ical co n d itions. B esides, in  vivo m ethods can be b e s t ad o p ted  
to  clin ical re sea rch  to o . A u th o r discusses th e  effects o f d iffe ren t d ie ts , the  
ro le o f in su line , th y ro x in e  an d  th a t  o f th e  hypophysis an d  in te s tin a l c ircu lation  
in  th e  m echan ism  o f ab so rp tio n . T he a u th o r  concludes rep o rtin g  on th e  
e x p e rim en ta l analysis  o f tw o  pa th o lo g ica l cond itions, i.e. in te s tin a l dam ages 
in d u ced  b y  ir ra d ia tio n  an d  b y  dosage o f b ac te ria l tox ins.

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

Z . B Ö S Z Ö B M É N Y I

In s ti tu te  o f P lan tphysio logy , E ö tvös L oránd  U niversity , B udapest

B y “ m icro b a l”  i t  is m e an t here  those  m icrobes and  in ferio r p lan ts  which 
are  n o t in c lu d ed  in  th e  classical m icrobiological discussions because o f th e ir 
sizes. T he classical p e rm eab ility  p rob 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  tra n s p o r t  processes a lth o u g h  i t  has c o n tri
b u te d  to  a h igh  e x te n t to  th e  u n d e rs tan d in g  of th e  basic  ch arac te rs  o f biological 
m em branes a t  th e  tu rn  o f th e  cen tu ry . To su p p o rt som e conclusions o f th is  
p re se n ta tio n , a few  ex p erim en ts  carried  o u t on S trep tom yces aureofaciens, 
S accharom yces carlsbergensis an d  Scenedesm us obstusiuscu lus will be show n, 
m ade in  th e  P lan tp h y sio lo g ica l In s t i tu te .

T he resea rch  w ork  on tra n s p o r t  phenom ena  o f m icrobes s ta r te d  w ith  the  
in v e s tig a tio n  o f th e  exchange o f ino rgan ic  ions and  o f th e  osm otic ch arac te ris 
tics  o f cells in  th e  ea rly  fif tie s . A pp ly ing  th e  m ethods o f b iochem ical genetics, 
th e  in v estig a tio n s  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 tion  o f tra n s p o r t  m u ta n ts  in h e rited  m onofacto ria lly  
an d  th e  in d u c tib ility  o f som e tra n s p o r t  system s allow ed for th e  reasonab le  
assu m p tio n  th a t  specific p ro te in -like  carriers (perm ease) m ay  p lay  a role in  
tra n sp o r t processes. R ecen tly  th e  reg u la tio n  o f tra n s p o r t  processes has been  
d em o n stra ted  and  a n u m b er o f a tte m p ts  has been  m ade to  iso la te  an d  b io 
chem ically  charac te rize  th e  perm ease p ro te in s .

E scherich ia  coli is th e  b e st know n m icrobe b u t  th e  s tu d y  o f a t  le a s t a dozen 
of o th e r species is in  process. N o th ing  is know n from  th is  p o in t o f v iew  a b o u t 
actinom yces, a b o u t several specialized m icrobe g roups, and  a b o u t b lue algae 
w hich are closely re la ted  to  th e  m icrobes.

T he in v estig a tio n  o f t ra n sp o r t  p rob 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 erzár’s observations an d  till now  has p ro d u ced  ab o u t 
300 artic les. In  m ost cases com m ercial cu ltu red  y e as t (S accharom yces cere- 
visiae lines) was used . A lthough  th e  b io ch em istry  o f S. cerevisiae is a lm ost 
as know n as th a t  o f E . coli, a serious d isad v an tag e  o f th e  fo rm er is ou r ignorance 
ab o u t its  cy togenetic  and  genetic aspects. This can  ex p la in  th e  p re fe ren tia l 
use o f N eurospora  crassa  in  tra n s p o r t  in v estig a tio n s  in  th e  la te s t  y ears. I ts  
large cells ren d e r possible b ioelectrical m easu rem en ts, i t  is, how ever, a d raw 
b ack  th a t  th e  exp erim en ta l substan ce  is n o t hom ogen ow ing to  th e  d ifferen 
tia tio n  in  th e  m ycelia. In  th e  case o f y eas t th e re  are a n u m b er o f estab lished  
fac ts  a b o u t th e  tra n s p o r t  o f a lkali cations, p h o sp h a te  m onosaccharids an d  
d isaccharids an d  in  th e  case o f N eurospora th e  resu lts  o f th e  research  o f K  + 
and  am ino ace ta te  t ra n sp o r t  deserve a tte n tio n .

The in v estig a tio n  o f t ra n sp o r t  processes in  algae s ta r te d  w ith  th e  analysis 
o f th e  com position o f vacuo la  flu id  an d  w ith  b ioelectric  m easu rem en ts. F rom  
these  in v estiga tions th e  active  accu m u la tio n  o f a few ions was in fe rred . 
B ecause o f m arine  coenocita  algae w ere availab le  on ly  in  a few research  
s ta tio n s , th e  fresh -w ater (and  b rack -w ate r) C hare algae w ere used for the  
in vestiga tions.

The second group o f stud ies on algae tra n s p o r t  phenom ena  was carried  
o u t on th a llo id  m arine algae (green red , and  b row n algae) m o stly  perform ed  
in  th e  fifties. The ap p lica tio n  o f re sp ira to ry  in h ib ito rs  is especially  ch arac 
te ris tic  to  th is  research  w ork.

I t  is v e ry  su rp ris ing , b u t th e  s tu d y  of tra n s p o r t  processes o f th e  fresh 
w a ter m onocellu lar green algae (Chlorella, Scenedesm us) flo u rish ed  on ly  in  
th e  la te s t years. E ssen tia lly  th e  sam e m ethods were used  here as w ith  m icrobes 
and  yeasts . T he tra n sp o r t o f certa in  organic substances was experienced  only  
in  th is  group o f algae. E v en  now  th e re  are a n u m b er o f algae stocks (Eugleno- 
p h y ta  flag e lla ta , B acillariophycease, etc.) w hich are unknow n  reg ard in g  th e ir  
tra n sp o rt.

The com parison  of tra n sp o r t processes of d ifferen t organism s reveals th e  
general occurence o f b o th  th e  active  an d  carrie r m ed ia ted  tra n s p o r t  ty p es. 
In  ad d itio n  to  these  passive tra n sp o r t  processes (“ p ro m o ted  d iffusion” ) can 
be also d em o n stra ted  in  single cases. The tw o ty p e s  d iffer m onofac to ria lly  
in  few  cases analyses. T ak ing  th is  as a s ta r tin g  p o in t, i t  can  be supposed  th a t  
m ore or less specific p ro te ins ta k e  p a r t  in  c e rta in  tra n s p o r t  processes. The 
function  o f these  specific p ro te in s  in  tra n sp o r t  processes is n o t know n. I t  is 
p robab le  th a t  tra n sp o r t processes u tilize  th e  energy  of A TP, b u t  a t  th e  p re sen t 
we have no d a ta  w hich w ould in d ica te  th e  role o f specific tra n s p o r t  A T P -ase’s 
in  th e  m icrobal t ra n sp 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 . V ető

B iophysical In s titu te , U n iversity  M edical School, Pécs

P ro b lem s: o sm o regu la tion  in  fresh  w a te r , w a te r  tra n s p o r t  in  p la n ts , secretion  
o f sa liv a , o rig in  o f oedem a, p ro d u c tio n  o f u rine , e tc . m ore precisely : W h at is 
th e  m echan ism  of th e  m obiliza tion  o f flu id s u n d e r hy p o to n ic  conditions or 
ag a in s t p re ssu re ?  Some au th o rs  a t te m p t to  u n ite  th e  d ifferen t theories by  
m eans o f th e rm o d y n am ics  o f noneq u ilib riu m , irreversib le  processes e.g. 
K a tc h a lsk y  an d  C urran  1965. In  th is  th e o ry  th e  “ ac tiv e”  or “ c a rrie r” -m echa- 
n ism  caused  chem ical reac tio n s  (e.g. G oldacre 1952, Scho lander 1960) can 
also p la y  a ro le to g e th e r  w ith  “ passiv e” tra n sp o r t  processes p roduced  by 
p ressu re , te m p e ra tu re , e lec trica l an d  chem ical p o te n tia l differences. The 
p ro b lem  can  be so lved  b y  therm oosm osis caused  b y  te m p e ra tu re  difference 
in  itse lf. As a physica l p henom enon  th is  was p roved  freq u en tly  in  m odel 
ex p erim en ts  (e.g. E rn s t  1936, A lex an d er an d  W irtz  1950, H aase an d  S te in e rt 
1959). T he biological im p o rtan ce  o f th is  effect was d iscovered  exp lic itly  by  
E rn s t  in  1936. The re su lts  o f th is  k in d  of ex p erim en ts  are as follows: 1. T em 
p e ra tu re  g rad ien ts  o f Г С /m m  have  given rise to  s ig n ifican t differences in 
th e  w a te r  c o n te n t o f d iffe ren t v eg e tab le  tissues, so th a t ,  a f te r  20 hours, the  
a m o u n t o f w a te r  co n ta in ed  in  th e  cooler p a r t  o f th e  tissues was ab o u t 5 per cent 
h ig h er th a n  th a t  in  th e  w arm er p o rtio n . A t th e  sam e tim e  hy p o to n ica l flu id  
(x/j co n cen tra tio n ) flow 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 ite . 2. T he co n cen tra tio n  o f th e  b leeding  sap o f sunflow er p lan ts  was found 
to  be five  tim es low er th a n  o f th e  sap  o f th e  ro o t cells. 3. A ccording to  the  
l i te ra tu re  th e  osm otic  p ressu re  o f th e  yo lk  surpasses th a t  of th e  w hite  of h e n ’s 
egg b y  2 a tm ospheres for w eeks. T he te m p e ra tu re  o f th e  yo lk  was abou t 
0.06° C degrees h igher th a n  th a t  o f th e  w hite . Y olks h ea ted  selectively  by  
d ia th e rm y  an d  k e p t in  h y p o to n ica l R inger so lu tion  swelled s in g n ifican tly  
m ore slow ly 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 ted  
w ith  in ten s iv e  lig h t p ro b a b ly  becom e w arm  selectively . This can cause a 
decrease o f volum e due to  w a te r loss. The v a lue  o f h aem ato c rite  decreased 
b y  6 p e r cen t s ig n ifican tly  a fte r an  illu m in a tio n  for h a lf  an hour com pared 
w ith  th e  values o f th e  contro 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  was no co rre la tio n  betw een  th e  degree o f haem olysis 
an d  th e  m easure  o f volum e decrease. The d iam e te r o f e ry th ro cy te s  illum inated  
for 4 m inu tes in  a m icroscope decreased  b y  4 per cen t s ig n ifican tly  according 
to  600 m easu rem en ts. T he consequence m ay  be d raw n  on th e  basis of 
m easu rem en ts  an d  th eo re tic a l considera tions, th a t  a te m p e ra tu re  difference 
o f 0.01° C is able to  p roduce  v ap o u r p ressu re  difference equal to  a b o u t 1 a tm  
osm otical p ressu re  in  ad eq 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 LY SIS 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. V a r g a , L. K o v á c s  and I. G e s z t e l y i

D ep artm en t o f Physiology, U n iversity  M edical School, D ebrecen

The m echanism  of th e  depolarizing  effect o f v e ra tr in e  has ch iefly  been 
stu d ied  on n eu ra l s tru c tu re s . In  o rder to  u n d e rs tan d  th e  v e ra tr in e  effect 
w hich induces co n trac tio n  o f th e  skele ta l m uscle, how ever, i t  was necessary  
to  gain a know ledge o f th e  depo lariza tion  b ro u g h t ab o u t by  i t  on th e  m uscle. 
The experim en ts were carried  o u t on sarto riu s  m uscle o f frog using  Ling 
G erard  ty p e  electrodes an d  K eith ley  e lec trom eter.

0.01 rnM of v e ra trin e  does n o t induce dep o lariza tio n  th o u g h  i t  m arked ly  
p o ten tia te s  К  co n trac tu re . T he cause o f th is  p o te n tia tin g  effect, th e refo re , 
can n o t be a su m m atio n  of v e ra trin e  and  K -d epo lariza tion . 0.02 mM v e ra tr in e  
brings ab o u t depo lariza tion  w hich reaches its  m ax im um  re la tiv e ly  slower 
th a n  in  th e  case of 0.05 mM and  0.1 mM v e ra tr in e  co n cen tra tio n s , respective ly . 
The la t te r  and  also 1 mM v e ra trin e  in  a few ex p erim en ts , likew ise depolarized 
th e  m uscle m em brane to  35-40  mV.

S u b s titu tin g  choline for th e  to ta l  N a c o n ten t o f th e  R inger so lu tion , the  
depo lariza tion  failed  to  come ab o u t. H ence, th e  presence of sodium  ions or 
th e  N a-in flux  is p resu m ab ly  necessary  to  elic it d epo lariza tion . T he la t te r  is 
a consequence o f th e  increase o f P Na in  ad d itio n  to  th e  know n io n g rad ien t. 
S u b s titu tin g  Li for N a th e  d ep o lariza tion  reaches its  m ax im um  in  a p p ro x i
m ate ly  double th e  tim e , in  close ag reem en t w ith  th e  o b servations o f K eynes 
according to  w hich th e  L i-in flux  is a b o u t a h a lf  o f th a t  o f N a.

F ina lly , if  th e  a lread y  depolarized  m uscle is w ashed w ith  choline-R inger, 
th e  m uscle repolarizes desp ite  th e  fu r th e r  presence o f v e ra tr in e , p resum ab ly  
because i t  ex tru d es  th e  N a in  th e  choline-R inger.

ST R U C TU R A L C O R R E L A T E S O F SY N A PTIC  M EM B R A N E
P E R M E A B IL IT Y

B. CsiLLIK
ep artm en t of A natom y, U n iversity  M edical School, and  L ab o ra to ry  for E lec tron  M icroscopy, József A ttila  U n iv ersity , Szeged

T hough n o t a rea l synapse in  th e  s tr ic te s t sense o f th e  w ord, y e t, due to  
its s im ply  b u ilt and  re la tiv e ly  large  p ro p o rtio n s, th e  m y o neura l ju n c tio n  
offers a useful m odel o f neurochem ical im pulse tran sm issio n . E lec tro n  m icro 
scopic localiza tion  o f synap to lem m al este ro ly tic  enzym es has been  s tu d ied  in 
o rder to  get a m ore de tailed  in fo rm atio n  on th e  steps o f im pulse transm ission  
in  th e  m yoneura l ju n c tio n .

A ccording to  lig h t m icroscopic h istochem ical and  b iochem ical d a ta , i t  is 
m ain ly  th e  p o s t-sy n ap tic  m em brane  of th e  m o to r end  p la te  th a t  exerts  a 
h igh  acety lcho linesterase  (AChE) ac tiv ity . E lec tro n  h istochem ical studies 
perform ed in  th is  la b o ra to ry , how ever, p rove th a t  b o th  pre- an d  p o s t-sy n ap tic
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m em branes co n ta in  eq u a l am o u n ts  p e r su rface area  o f AC hE. On th e  o th e r 
h a n d , th e  a c tiv ity  o f  non-specific arylesterase is lo ca ted  w ith in  th e  sy n ap tic  
gap (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 lo c a ted  m a in ly  w ith in  th e  p re -sy n ap tic  te rm in a l, in  be tw een  th e  in te r- 
v esicu la r space o f th e  m o to r axon . F in a lly , th e  enzym e hydro lyz ing  thiol acetic 
acid (com prising  various esterases as well as th e  p ro teo ly tic  enzym e C athepsine 
C) is b o u n d  to  coarse s tru c tu ra l  u n its  a tta c h e d  to  th e  in te rn a l surfaces o f 
b o th  p re- an d  p o s t-sy n ap tic  m em branes.

B ased  u p o n  th ese  fin d in g s, th e  id ea  is p u t  fo rw ard  th a t  i t  is n o t only  ace ty l
cho line, b u t  a t  le a s t m ore th a n  one specific or non-specific  m em brane-active  
su b stan ces  th a t  ta k e  p a r t  in  th e  reg u la tio n  o f sy n ap tic  m em brane  p erm e
a b ility . I t  ap p ears  th a t ,  due to  a local lib e ra tio n  an d  a local d estru c tio n , 
ace ty lch o lin e  is ab le to  change p erm eab ilities  o f b o th  pre- an d  p o s t-sy n ap tic  
m em b ran es , possib ly  even  w ith o u t tra v e rs in g  th e  sy n ap tic  gap. S ynap tic  
m em b ran es , ren d e red  p erm eab le  b y  acety lcho line , m ay  le t  th ro u g h  o th er 
su b stan ces , to o , th e  hydro lysis  o f th e m  b e ing  m ark ed  b y  th e  a c tiv ity  o f en 
zym es s p litt in g  in d o x y l a ce ta te  an d  b u ty ra te ,  re sp ec tiv e ly . A sh ift, or re lay  
o f th e se  su b stan ces  in  th e  successive lay ers  o f th e  sy n ap to lem m a m ay  th u s  
re su lt in  th o se  ionic processes th a t  realize  sy n ap tic  transm ission .

A n analogous e lec tro n  h istochem ica l s tru c tu re  (“ enzym e sandw ich” ) can 
be en v isaged  in  c en tra l (m uscarin ic) cholinergic synapses, too . Such an  assum p
tio n  is in  h a rm o n y  w ith  re c en t find ings o f neurophysio logy  on th e  ineffec
tiv en ess  o f  ace ty lcho line  u p o n  cerebellar neurones. Also th e  s tran g e  fac t th a t  
b o th  e x c ita to ry  an d  in h ib ito ry  synapses e x e rt an  A C hE a c tiv ity  can read ily  
be in te rp re te d  on th e  basis o f th is  w ork ing  hypo thesis .

A L L O S T E R IC  C O N T R O L O F  M USCLE P H O S P H O R Y L A S E  A N D  ITS 
R O L E  IN  G LY C O G EN  M ETA B O LISM

K a t a l in  A n d b á ssy , I lona  P orcsa lm y , E d it  K ovács an d  G. Вот
In s t i tu te  o f M edical C hem istry , U n iv ersity  M edical School, D ebrecen

W e re p o r te d  a t  th e  m eeting  o f th e  H u n g a ria n  P hysio logical Society  (1966) 
t h a t  G -P-6 , glucose an d  o th e r in te rm e d ia ry  p ro d u c ts  in fluence  th e  phosphory- 
la se -a -a c tiv ity  in  th e  m uscle. In  ou r p re sen t ex p erim 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 an d  glucose, an d  its  conditions were exam ined . We 
h av e  e s tab lish ed  th a t  th e  G -6-P  in h ib itio n  is co m p etitiv e  ag a in st G -l-P , th e  
su b s tra te  o f  p h o sp h o ry lase . 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 llosteric  a c tiv a to r  o f p h o sp h o ry 
lase . T h is in d ica te s  t h a t  G -6-P  d isp lays an  allosteric  effect on phosphory lase  
as w ell. T he  in h ib itin g  effect o f glucose is s im ilar an d  can  be susp en d ed  b y
A M P.

A co n sid erab le  d ifference was experienced  b e tw een  th e  effect o f th e  tw o 
b lo ck in g  m a te ria ls  a n d  th e  pho sp h o ry lase -a  w ith  chang ing  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 igh  e x te n t, w ith  glucose 
to  a le sse r 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  effect o f G -6-P 
decreases, a n d  th a t  o f glucose increases. A ccording to  th is  a m ino r change in
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th e  co n cen tra tio n  o f G -6-P an d  AM P as well as p H , can increase o r decrease 
th e  glycogen m etabo lizing  effect o f phosphory lase .

W e tr ied  to  in fluence th e  G -6-P sen s itiv ity  o f th e  c rysta llized  phosphory lase-o  
w ith  h e a t t re a tm e n t an d  using  oxygen or iodine. H e a t t re a tm e n t decreased  
th e  G -6-P sen s itiv ity  o f th e  enzym e b u t  n o t co n sis ten tly . C ysteine k e p t even 
increased  sen s itiv ity . Cysteine enhanced  th e  re la tiv e  low  G -6-P sen s itiv ity  
o f som e phosphory 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  
ON T H E  N U C L E O T ID E  M ETA B O LISM  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  o f N u tritio n , B udapest

F o r th ree  weeks young  m ale ra ts  were k e p t on tw o d ifferen t d ie ts , one w ith  
norm al sa lt, h igh  Ca, no rm al P  levels, th e  o th e r rich  in  Ca an d  poor in  P . 
T he P  an d  Ca values in  th e  serum , as well as th e  aden ine nucleo tide  co n ten ts  
in  th e  e ry th ro cy te s  o f th e  an im als have  been  in v estig a ted .

I t  has been estab lished  th a t  th e  Ca rich  and  P  poor d ie t decreased  excessively  
th e  P  value in  th e  serum , b u t  w hen th e  Ca c o n ten t o f th e  d ie t was h igh  an d  
th e  P  co n ten t no rm al th e  P  level in  th e  serum  was also s ig n ifican tly  low er 
th a n  in  th e  contro ls. B etw een th e  serum  P  level an d  th e  aden ine nucleo tide  
c o n ten t o f e ry th ro cy te s  a co rre la tion  could be observed . W ith  d ie ts  w ith  
h igh  Ca an d  norm al P  co n ten ts  th e  A TP level o f e ry th ro cy te s  has been  
s ig n ifican tly  low er, th a n  in  th e  contro ls an d  s ig n ifican tly  h igher th a n  in  
anim als on Ca rich  and  P  poor d ie ts .

In  anim als on Ca rich  and  P  poor d iets A D P  levels w ere s ig n ifican tly  h igher 
th a n  in  th e  con tro l an im als, show ing even on a Ca rich  b u t  n o rm al P  d ie t an 
increasing  ten d en cy . In  th e  th ree  an im al groups AM P levels show ed no m arked  
differences.

I t  seems th a t  b y  w ay  o f th e  P  level o f th e  serum  d ie ta ry  Ca an d  P  affect 
th e  aden ine nucleo tide  c o n ten t o f e ry th ro cy 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  o f Medical Physics, U n iv ersity  Medical School, B udapest

In  our experim en ts  we in v estig a ted  th e  b y  effect o f R h eo p y rin  on th e  
organic iodine b ind ing  coefficient (a) and  th e  m obiliza tion  coeffic ien t (a) o f 
th e  th y ro id  g land. These coefficients can be ca lcu la ted  on th e  basis o f th e  
eq u a tio n  d T /d t =  a  S — a T  using th e  ac tiv ities  (T) m easured  in  th e  th y ro id

71



g land , a  is ca lcu la ted  fro m  th e  a scen d en t p a r t  o f th e  iodine u p ta k e  curve, 
G is ca lcu la ted  from  th e  m obiliza tion  p a r t  a fte r  24 hours. The dev ia tio n  o f 
th e  s teepness o f th ese  tw o p a rts  from  th e  n o rm al one is to  th e  effect o f m edicine 
on th e  fu n c tio n . T he doses used  in  th e  experim en ts  w ere betw een  th e  th e ra 
p eu tic  an d  h a lf-to x ic  doses.

T he im p en d in g  effect o f a single R h eo p y rin  dose adm in is te red  sim u ltaneously  
w ith  ra d io a c tiv e  iodine on th e  value  o f a  is v e ry  p ronounced  for 6 hours. 
The effect w ill g rad u a lly  cease an  th e  iodine u p ta k e  o f th e  th y ro id  gland 
reaches th e  con tro l level in  48 hours generally . B u t if  th e  R heopyrin  tre a tm e n t 
is re p e a te d  every  24 hours a fte r  ad m in is te rin g  iod ine , a considerable  decrease 
can  be observed  in  th e  values o f a  an d  a .

In  one group  th e  an im als  h ad  been  given a p re lim in a ry  R heo p y rin  tre a tm e n t 
for seven  days an d  th e n  th e  iodine u p ta k e  o f th e  th y ro id  g land  was exam ined  
a f te r  24 hours follow ing th e  la s t  R h eo p y rin  dose. No sig n ifican t change could 
be d e tec te d  in  th e  v a lue  o f th e  coefficients.

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 USCLES O F
A N U R IC  A N IM A LS

J .  B iró

D e p artm en t o f U rology, U n iv ersity  M edicine School, B udapest

C hanges in  th e  c o n te n t o f w a te r  an d  e lec tro ly tes  w ere s tu d ied  in  s tr ia te d  
m uscles o f ra ts  2—3 days a f te r  n ep h rec to m y . A fte r h av in g  th e  m uscles soaked 
in  cold R in g e r’s so lu tio n  a sw elling occurred  in  b o th  th e  “ re d ”  M. soleus and  
“ w h ite ”  M. ex ten so r dig. 1., th e  e x te n t o f w hich was g rea te r in  those  o f th e  
u rem ic  an im als th a n  in  th ose  o f th e  con tro l ones.

In  th e  N a -u p ta k e  an d  К -outflow  of th e  soaked  m uscles th e re  is a sim ilar 
d ifference b e tw een  ill an d  n o rm al ra ts . D uring  sw elling chloride ions are 
accu m u la ted  b y  m uscles in  a sm aller q u a n tity  th a n  sodium  ions. The ra tio  
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 accord ing  to  calcu lations 
based  on o th e rs ’ d a ta ) /b o th  in  n o rm al an d  an u ric  an im als.

T he  follow ing m ay  be a reasonab le  ex p lan a tio n  o f th e  above fa ts . W hen 
m uscles swell on acco u n t o f an  in h ib itio n  o f m etabo lism  in vitro , p a r t  o f th e  
sod ium  gets in to  th e  cells to g e th e r w ith  chloride and  th e re  appears an u p ta k e  
o f an  ad d itio n a l q u a n ti ty  o f N a in s tead  o f an  eq u iv a len t К -ou tflow . A h igher 
sw elling c ap a c ity  an d  th e  exchange o f e lec tro ly tes  o f u rem ic  m uscles in  th is 
sy s tem  is p ro b a b ly  th e  re su lt  o f a change in  th e  p e rm eab 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 rder 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  EM B 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 B ER

B. B u k u l y a , I. Ö k r ö s  and D. S z a b ó

In s titu te  of E x perim en ta l M edicine, H ungarian  A cadem y of S ciences, E ud ep est

An answ er was sough t to  th e  question  w h e th er th e  u ltra s tru c tu re  o f th e  
cells of th e  r a t  ad renal co rtex , p rinc ipa lly  o f th e  c ris ta te  m ito ch o n d ria  and  
th e  g ranu lar-su rfaced  endoplasm ic re ticu lu m , as i t  appears on th e  f if te e n th  
day  of em bryonic  life is defin itiv e ly  de te rm in ed , resp ec tiv e ly  w h e th er th e  
s tru c tu re  charac te riz ing  th e  a d u lt cells is qu icker to  develop w hen cu ltu red  
in vivo th a n  in  s itu . To th is  end , 15-day-old em bryon ic  r a t  ad renals were 
tra n sp la n te d  in  th e  an te rio r eye ch am ber o f in ta c t  an d  ad renalec tom ized  
ad u lt ra ts  o f e ith e r sex.

As early  as 24 hours a fte r  tra n sp la n ta tio n , even  in  th e  in ta c t  an im al, th e  
n u m b er o f m itochondria  and  th e  endoplasm ic re ticu lu m  w ere found  to  have 
increased , p a rtic u la rly  th e  la t te r .  M ost m ito ch o n d ria  tu rn e d  vesicu lar and  
tubu lovesicu la r. C rista te  m ito ch o n d ria  or a few cris tae  in  th e  a fo re-m en tioned  
types w ere ra re . The endoplasm ic re ticu lu m  becam e sm ooth -su rfaced  and  
vesicu lar.

These a lte ra tio n s  were m ore p ronounced  in  th e  4 -and  6-day-old  tra n sp la n ts , 
especially  in  those  derived  from  adrenalec tom ized  hosts.

R O L E  O F A D R E N A L  C O RTIC 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 V T R Y P T A M IN  (5-R T ) O F RAT

T IS S U E

B. C s a b a , L. K a s s a y  and L. M u s z b e k

In s titu te  of Pathophysio logy , U niversity  M edical School, D ebrecen

A ccording to  our investiga tions th e  dose of cortison  given once (20 m g/body 
kg i.m .), or pro longed cortison  tre a tm e n ts  (7 tim es 10 m g/body  w eight kg, 
tw ice daily , i.m .) sign ifican tly  decreased th e  h is tam in e  c o n ten t of th e  stom ach  
and  th e  skin in  ra ts , m od era te ly  increased  th e  h is tam in e  level o f th e  blood, 
and  d id  n o t b ring  a b o u t considerable change in  th e  h is tam in e  c o n ten t of th e  
liver and  th e  lungs. The sam e tre a tm e n t caused  a considerable decrease in 
th e  5-H T level of th e  b lood, 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  stom ach  d id  n o t change considerab ly .

4 and  14 days a fte r ad renalec tom y  of b o th  sides th e  h is tam in e  level o f th e  
blood, th e  liver, and  th e  lungs g rea tly  increased , w hile th e  h is tam in e  co n ten t 
of th e  stom ach  and  th e  sk in  sign ifican tly  decreased. A fte r ad ren a lec to m y  th e
5-H T co n ten t o f th e  b lood, th e  lungs and  s to m ach  s ig n ifican tly  increased , 
a t th e  sam e tim e th e  5-H T  c o n ten t o f th e  sk in  decreased w hile th e  5-H T  level 
of th e  liver becam e norm al a fte r an in itia l decrease, du ring  th e  14 days of th e  
experim en t.

E x p erim en ts  are in  progress to  exp lain  th e  m echanism  of action  in fluencing  
these  am ine levels o f th e  ad ren a l cortical horm one b y  th e  a c tiv ity  changes 
o f h is tam in ase , h is tid in  decarboxy lase  an d  m onoam inooxydase.
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D A TA  O N  T H E  M EC H A N ISM  O F G R A N U L E -F O R M A T IO N  IN  MAST
C ELLS

G. Csaba , I. O lá h  an d  J. Kiss
D e p a rtm e n t o f H isto logy an d  E m bryology , U n iv ersity  M edical School, B udapest

G ranu le  fo rm a tio n  o f m a st cells was in v es tig a ted  in  m odel experim en ts. 
T h y m u s tissu e  cu ltu res  o b ta in ed  from  n o rm al an d  co rtiso n e-p re trea ted  ra ts  
w ere observed  p a ra lle l b y  b o th  h istochem ical an d  elec tron  m icroscopic m ethods 
a f te r  th e  a d d itio n  o f som e com ponen ts o f th e  m ast cell g ranu les, nam ely , 
h e p a rin , h is ta m in e , an d  sero to n in . I t  w as estab lished , th a t  h ep arin  its e lf  was 
u n a b le  to  fo rm  m a s t cell g ranu les alone — b u t  sero ton in  b y  b in d in g  hep arin  
o f th e  cu ltu re  m ed ia  could  do so. H is tam in e  behaves in  th e  sam e w ay  — it  
b inds h ep a rin  an d  p roduces g ranules — b u t i t  can b in d  th e  excess h ep arin  
on ly  in  th e  p resence o f g lucocortico ids. The glucocorticoids do n o t a lte r  th e  
s tru c tu re  o f th e  g ranu le , a lth o u g h  th e  au th o rs  p o in ted  o u t its  presence in  
th e  m a st cell g ranu les o f m ice b y  e lec tron  m icroscopic au to rad io g rap h y . 
A u th o rs  discuss th e  possib le m echanism  of g ranu le-fo rm ation  and  a tte m p t 
to  solve th e  co n trad ic tio n s  be tw een  th e  chem ical and  biological d a ta .

D A TA  O N  T H E  P R O P E R T IE S  O F  T H E  SA RCO 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. Csa b a i, M. Sza bo lcs , I. E h d e i an d  A. K övér

D e p artm en t o f  P hysio logy an d  C entra l R esearch  L ab o ra to ry , U n iv ersity  M edical School, D ebrecen

T he sarcop lasm ic  re tic u la r  frac tio n  (S R F ) o f m uscles from  frog h in d  lim bs 
was p re p a red  as p rev io u sly  described  (A cta B iochim . B iophys. H ung . 1. 233. 
1966). I t  w as fo u n d  th a t  th e  degree o f C a-up take  is 0 .7 -1 .3  p  Ca/m g p ro te in  
in  th e  p resence  o f 5 mM o x a la te  an d  0 .04-0 .09  /iM Ca/m g p ro te in  in  its 
absence. T he S R F  A T P ase can  be a c tiv a te d  b y  Ca in  m edia b o th  w ith  and  
w ith o u t o x a la te . T he in fluence  o f Ca, Mg an d  A T P app lied  in  d ifferen t con
cen tra tio n s  on th e  C a-up take  an d  A TPase a c tiv ity  o f S R F , respec tive ly , was 
also s tu d ied . D uring  s to rag e  o f th e  p re p a ra tio n s , i.e. so-called “ ageing” , the  
degree o f C a-u p tak e  in  a m edia  b o th  w ith  an d  w ith o u t oxa la 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  co incided  w ith  th e  ap p ea ran ce  o f th e  in h ib itin g  effect of Ca upon  
S R F  A T Pase.

S tu d y in g  th e  effect o f t ry p t ic  d igestion  on S R F  i t  was found  th a t  A TPase 
a c tiv ity  is in creased  as d igestion  proceeds b u t  th e  Ca a c tiv a tio n  o f A TPase 
as well as th e  C a-u p tak 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 EN ZC Y LA N  (H A L ID O R )

G. D á v i d  and I. K e n e d i

H ungarian  A rm y M edical Corps, B udapest

A uthors exam ined  th e  effect o f se ro ton in  on th e  system ic  b lood  pressure  
b y  d irec t m easu rem en t in  th e  ca ro tid  a r te ry  in  135 m ale ra ts  (180-200 g 
b o d y  w eight) in  u re th a n  i.p . anaesthesy . W ith  p re tre a tm e n t o f 60 m g/kg 
h ex am éth o n iu m  i.p . th e  blood p ressure  curve show ed alw ays a positive  reac tio n .

In jec tin g  severa l an tise ro to n in  com pounds in to  th e  fem oral veins, au th o rs  
s ta te d , th a t  th e  b lood pressure  ra ising  effect o f 30 /ttg/kg sero ton in  will be 
ex tingu ished  b y  75-100 jUg/kg of D elyside, 50 ^g /kg  o f B O L, 1 -2  jUg/kg of 
D eseryle, or 500 jttg/kg o f H alidor.

The rise o f b lood pressu re  caused b y  B aC l2, based  on p e rip h e ra l vasocon
s tric tio n  is e lim ina ted  n e ith e r b y  th e  an tise ro to n in  agen ts m en tioned  above, 
no r b y  th e  given am o u n t o f H alido r. The whole an tise ro to n in  effect o f th e  
H alidor la sts  for 30-40  m inu tes.

T hough  th e  an tise ro to n in  effect o f H a lid o r in  com parison  w ith  th e  o th e r 
drugs can be achieved  only  b y  re la tiv e ly  h igh  doses, th is  effect o f th e  com 
pounds is v a lu ab le , because its  to x ic ity  an d  by-effects are negligible.

A STU D Y  O F SP A T IA L  O R G A N IZ A T IO N  O F T H E  V IS U A L  IN F O R 
M ATIONS IN  T H E  CAT’S V IS U A L  C O R T E X  B Y  V IR T U E  O F  T H E  
A N A LY SIS O F R E C E P T IV E  F IE L D  C H A R A C T E R IST IC S A N D  TH 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 N europhysiology o f U niversity  F re iburg /B r. 
and  In s titu te  for Psychology of the  H ungarian  A cadem y of Sciences, B udapest

In  locally an aes th e tized  and  im m obilized cats  th e  e lec trica l s tim u la tio n  
o f op tic  ra d ia tio n  an d  LG B , resp ec tiv e ly , p roduced  a n u m b er o f response 
p a tte rn s  w ith  d ifferen tly  d is tr ib u te d  la tencies in  single neurones o f area  B r. 17. 
T he affe ren t fib res h av in g  concen tric  fie ld  o rgan izations show ed a la ten cy  
range from  0.49 to  2.22 m sec. U nits w ith  sim ple recep tive  fields responded  
w ith  one or ra re ly  m ore d ischarges a t  la tencies  ran g in g  from  1.31 to  5.94 
m sec. The difference in  la te n cy  o f responses o f sim ple fie ld  neurones and  
concentric  fie ld  axones (0.90 msec) was h igh ly  s ign ifican t. Sm aller p ro p o rtio n  
o f neurones show ing com plex recep tive  fie ld  o rgan izations fired  w ith  1 or 2 
d ischarges a t  la tencies  over 4 m sec. M ost o f th ese  neurones d id  n o t give 
sh o rt la te n cy  response a t  all, b u t d em o n stra ted  periods o f d im in ished  or ab sen t 
spon taneous a c tiv ity  for up  to  425 m sec.

A ccording to  th e ir  la te  ac tiv a tio n  p a tte rn s , n eu rona l responses w ere grouped  
in to  five classes: a)  re lease, b) la te  a c tiv a tio n  w ith  sh o rt la te n cy  d ischarge,
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cJ la te  a c tiv a tio n  w ith o u t sh o rt la te n cy  d ischarge, d )  to ta l  in h ib itio n , and  
e) u n ch an g ed  sp o n taneous ac tiv ity . In te rre la tio n s  betw een  th e  recep tive  field 
o rg an iza tio n  and  th e  ty p e  o f in h ib ito ry  phenom ena following electrical s tim 
u la tio n  w ere found .

T he ex p e rim en ta l resu lts  are con sis ten t w ith  th e  n o tion  (H ubei and  W iesel, 
1962) th a t  neurones w ith  sim ple recep tiv e  fields have  re la tiv e ly  d irec t in p u t 
from  th e  la te ra l gen icu late  an d  c o n stitu te  th e  f ir s t  phase in  th e  cortical 
p rocessing  o f v isual in p u t. V isual in fo rm atio n  is p ro b ab ly  tran sfe rred  to  o th e r 
co rtica l neurones from  neurones w ith  sim ple fie ld  o rgan ization . T hus un its  
h av in g  com plex  recep tiv e  fields m ay  p a rtic ip a te  in  th e  m ore com plicated  
co rtica l in te g ra tiv e  processes.

REFERENCE
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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  and Ö. T a k á c s

In s t i tu te  o f B iochem istry , U n iv ersity  M edical School, Szeged

R ecen tly  i t  has been  show n th a t  th e  tra n sp la n te d  k id n ey  releases a s trong ly  
h is to co m p atib le  an tig en , w hich  seem s in te re s tin g  b iochem ically  in  connexion 
w ith  k id n ey  h o m o tran sp la n ta tio n .

T h e-ab o v e  m en tio n ed  an tig en  can  n o t be found  im m unolog ically  or b io 
chem ically  in  th e  p e rip h e ra l b lood. O nly recen tly  N a ja rian  e t al. (1966) could 
d e m o n stra te  i t  im m ed ia te ly  in  im m unological ex p erim en t from  th e  effluen t 
b lood o f th e  tra n s p la n te d  k idney .

I t  w as supposed  th a t  th e  iso la ted  p e rfu n d ed  k id n ey  in  an  acu te  ex p erim en t 
w ould  excre te  som e so rt o f p ro te in  or p ro te in s .

In d eed , in  ex p erim en ts  p erfo rm ed  on ra b b its  th e  b iochem ical ex am in a tio n  
o f th e  k id n ey  p e rfu sa te  show ed th a t  th e  k id n ey  co n tin u a lly  was excre ting  a 
su b stan ce  o f p ro te in  c h a rac te r  in  sm all am o u n ts . A fte r th is  substance  beeing 
c o n ce n tra te d  w ith  S ephadex  G 25 a fu r th e r  b iochem ical ex am in a tio n  has 
becom e possible.

O n s ta rch - an d  agarose gel th is  p ro te in  show ed th e  sam e ch arac te ris tic  
e lec tro p h o re tic  m obility .

A fte r t ry p t ic  d igestion  th e  th in - lay e r f in g e rp rin t o f th is  p ro te in  showed 
a lm o st th e  sam e p ic tu re  even  th ro u g h  severa l hours.

T he u n co u p lin g  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 po tassium  
iodide has n o t a lte red  th e  f in g e rp r in t, th o u g h  th e  am o u n t of p ro te in  excre ted  
b y  th e  k id n e y  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  ON 
T H E  A CTIV A TIO N  A N D  IN A C TIV A T IO N  O F M USCLE

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

I. D ósa, E d it  K ovács, E d it  P ó l y ik  and G. Вот
In s titu te  of M edical C hem istry, U n iversity  M edical School, D ebrecen

P rev iously  (B ot et al., 1966; A cta  P hysio l. H u n g .: 30, 376) we observed  
th a t  G -6-P in h ib its  th e  a c tiv ity  of phosphory lase  a and  consequen tly  a change 
in  th e  co n cen tra tio n  o f G -6-P has a reg u la to ry  effect on glycolysis. In  the  
p resen t investiga tions we rep o rt th a t  G -6-P as an  in te rm ed ia te  o f glycogen 
m etabo lism  has a feedback  effect on the  en zy m atic  in a c tiv a tio n  o f p h o sp h o ry 
lase a and  on th e  ac tiv a tio n  o f phosphory lase  b.

W e estim ated  th e  in a c tiv a tio n  o f phosphory lase  a b y  in cu b a tio n  o f c rysta lline  
phosphorylase a w ith  p u rified  phosphory lase  p h o sp h atase . AM P in h ib its  the  
effect of phosphory lase  ph o sp h atase  in  physiological co n cen tra tio n , while 
G -6-P and  glycogen can accelerate  it . G -6-P n o t on ly  accelerates th e  effect 
o f pho sp h atase , b u t also abolishes th e  in h ib ito ry  effect o f AM P. So p hos
phory lase  ph o sp h atase  a t increasing  co n cen tra tions o f G -6-P can in a c tiv a te  
phosphory lase  also in  th e  presence o f AM P. G lycogen an d  glucose can n o t 
abolish  th e  in h ib ito ry  effect o f AM P on pho sp h atase .

G-6-P can regu la te  b o th  ac tiv a tio n  and  in a c tiv a tio n  o f phosphory lase . 
A ccording to  th e  au th o rs ’ ex am inations G -6-P in h ib its  th e  phosphory lase  b 
k inase  in  low concen tra tions and  therefo re  i t  can abolish  th e  d evelopm en t of 
ac tiv e  phosphory lase . AM P abolishes th e  effect o f G -6-P.

So b o th  AM P and  G -6-P have  a c o n tra ry  effect on th e  fu n c tio n  of enzym es 
p lay ing  a role in  th e  ac tiv a tio n  and  in a c tiv a tio n  o f phosphory lase  an d  th ey  
also have a feedback  effect on th e  reg u la tio n  of glycogen m obilization .

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  CO M PO N EN TS O F 
В ̂ V IT A M IN  AS T H E IR  D A N SY L -D E R IV A T IV E S

I r é n  D u r k ó * an d  A. A. B oulton

B rain  R esearch  In s titu te , U niversity  Medical School, Szeged, H ungary  
and Medical R esearch Council U nit for R esearch  on the  Chemical Patho logy  of M ental D isorders, T he M edical School,

B irm ingham  15. U. K.

A n u m b er o f new  an a ly tica l processes are know n for th e  d e te rm in a tio n  of 
th e  com ponents of B 6 v ita m in . In  sp ite  of th is  i t  seem ed fru itfu l to  app ly  
th e  “ D an sy l”  tech n iq u e  to  m easure th e  com ponents o f B 6 v itam in . Follow ing 
th e  m ethod  o f G ray and  H a rtle y  and  B ou lton  and  B ush D N S -pyridoxam ine 
and  DNS p y rid o x a l com pounds have  been form ed b y  th e  reac tio n  o f 1-di- 
m ethy lam inonaph ta line-5  su lphochloride. The o b ta in ed  new  D ansy l de riv a tiv es  
are no t ligh t-sensitive , b u t s tab le  com pounds hav in g  in tensive  yellow  flu o 
rescence  (ac tiv a tio n  m ax im um : 365 т/л, em m ission m ax im um : 540 т/л in 
e th an o l).

* I am grateful to the Wellcome Foundation for the provision of a Research Travel Grant.
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D N S pyTidoxam ine an d  D N S p y rid o x a l can th e  m ost su ita b ly  be iso lated  
in  a sy stem  o f lig h t 'p e tro leu m  (100-120° C ))-to lueneacetic  acid -w ater 
(133 : 66 : 170 : 30) on a W h a tm an  №  4 p a p e r in  a b o u t 14 hours. C hrom ato 
gram s w ere ev a lu a te d  b y  a “ F luorescence C hrom atograph ic  S canner” . In  a 
ran g e  o f 0—5 m icrogram s th e  ca lib ra tio n  curve is lin ea r. W e can  even  m easure 
sub-m icro  am o u n ts , w hen th e  p ap e r ch ro m ato g ram  s trip s  are h ea ted  to  
80-105° C before  scann ing . The difference in  th e  fluorescence in te n s ity  of 
cold an d  h o t s trip s  is m uch  m ore th a n  200% . The m arked  difference in  Rf. 
th e  fluorescence in te n s ity  o f th e  h ea ted  s trip s , th e  h igh  s ta b ility  o f th e  com 
pounds m ake i t  possib le to  de te rm in e  th e  com ponen ts o f B ti v itam 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 RIU M -C A LC IU M  E F F E C T  
ON T H E  IS O L A T E D  H E A R T  O F M OLLUSCS

L. E r d é l y i

In s t i tu te  for G eneral Zoology an d  B iology, A ttila  József U n iversity , Szeged

T he a u th o r  has carried  o u t ex am in a tio n s  on local te rre s tr ia l m ollusc species, 
as w ell as on those  from  th e  M ed ite rran ean  and  R ed Sea. A fte r exam in ing  
th e  effect o f b a riu m  ions on th e  fu n c tio n in g  of th e  h e a r t, he an tagon ized  the  
developed  change o f effect w ith  calcium  ions.

T he p erfo rm ed  ex am in a tio n s  have  d e m o n stra ted  th a t  in  th e  case o f lan d  
snail species (H elix  p o m a tia  L.) th e  increase o f to nus an d  decrease of 
am p litu d e , caused  b y  b a riu m  ions (1 m g/m l), are p e rfec tly  an tagon ized  by  
CaCl2. T he increase  o f to n u s , p roduced  b y  B aC l2, can be com pensated  only by  
se tt in g  a s tr ic tly  de fin ite  calc ium  ion co n cen tra tio n  (2 m g/m l and  above), 
on th e  o th e r h a n d , a change o f am p litu d e  an d  frequency  can  be equalized 
even  w ith  a dose sm aller th a n  th a t .  In  ad d itio n , th e  efficiency of CaCl2 is 
in fluenced  b y  seasonal fac to rs , as well. T h a t is in te llig ib le  as th e  Ca-level in 
th e  h aem o ly m p h  o f th e  an im al changes even  u n d e r n a tu ra l physiologic con
d itions. (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 ed  w ith  CaCl2 again  begins fu n c
tio n in g  u n d e r th e  in fluence  o f b a riu m  ions. A n increase o f to n u s caused w ith  
B aC l2 can , how ever, be com p en sa ted  w ith  calcium  ions b u t to  a v e ry  low 
degree. I t  is d e m o n stra ted  b y  all th ese  th a t  th e  efficiency o f th e  calcium  
ions in  question  can  considerab ly  be m odified  b y  th e  iso tonic  ion co ncen tra tion  
th a t  is d iffe ren t in  several o rgan ism s. T he resu lts  o b ta in ed  are confirm ed  
also in  th e  case o f ed ib le snails b y  th e  changes observed  in  th e  R inger so lution 
w hich is free from  K + and  Ca + + .
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T H E  C H A N G E IN  CO N FO RM A TIO N  A CCO M PA N Y IN G  T H E  FU N C T IO N  
O F A L L O ST 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

A n n a  F akagó an d  G. D é n e s

In s titu te  o f M edical C hem istry , U niversity  M edical School, B udapest

We have found  p rev iously  th a t  in  C hlam ydom onas re in h a rd ti th e  ca ta ly tic  
a c tiv ity  of th e  enzym e ace ty lg lu tam a te -p h o sp h o tran sfe ra se , th e  f ir s t  enzym e 
in  th e  arg in ine p a th w ay , m ay  he in h ib ited  b y  arg in ine . The in h ib itio n  against 
th e  su b s tra te  ace ty lg lu tam a te  seem s to  be a co m p etitiv e  one. Since th e  
in h ib ito ry  effect o f arg in ine m ay  be rev ersib ly  suppressed  b y  u rea  w ith o u t 
any  effect 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  
the  su b stra te -b in d in g  site  an d  th e  in h ib ito r-b in d in g  site(s) o f th e  enzym e are 
d ifferen t.

H ow ever, i t  has rem ain ed  a question , w h a t k in d  o f change in  th e  confor
m ation  o f th e  enzym 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 ind ing  o f th e  su b s tra te  m ore d ifficu lt or im possible. I t  has b een  found  th a t  
th e  in h ib ito r decreases th e  velocity  o f in a c tiv a tio n  caused  b y  d ifferen t 
d e n a tu ra tin g  agen ts, especially  n on -po lar so lven ts (for ex am ple  d ioxane). 
On th e  co n tra ry , in  m ost cases th e  enzym e can n o t be p ro te c ted  ag a in s t 
in ac tiv a tio n  b y  th e  su b s tra te . I t  seem s p ro b ab le  th 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 c a ta ly tic a lly  
active  enzym e, and  u n d e r th ese  conditions th e  ca ta ly tic  cen tre  becom es 
inaccessible to  th e  su b s tra te .

DATA ON T H E  LO C A LIZA TIO 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  an d  I . T örök

D ep artm en t of Physiology, U n iversity  M edical School, D ebrecen

As i t  was earlier d em o n stra ted , gam m a-am in o -b u ty ric  acid  (GABA) in 
ac tiv a tes  th e  u p p e r layers o f th e  c a t’s cerebral co rtex  an d  enhances th e  
am p litu d e  o f th e  acoustically  evoked p o ten tia ls  in  b o th  surface and  deep leads. 
The c ircu lar iso lation  o f th e  gyrus ectosylv ius an te r io r or th e  h o rizo n ta l 
iso lation  o f th e  u p p e r th ree  cortical layers from  th e  re s t o f th e  co rtex  a t  a 
d ep th  o f 600 — 800 /л enhances th e  am p litu d e  of th e  evoked p o ten tia ls  especially  
a t  h igher s tim ulus frequencies. C ortical evoked responses p ro d u ced  b y  th e  
s tim u la tio n  o f th e  m edial gen icu late  b o d y  are au gm en ted  b y  GABA as well. 
On th e  basis o f these  facts th e  au th o rs  assum e th a t  th e re  ex ists in  th e  cerebral 
co rtex  an  in h ib ito ry  sy stem , w hich is localized in  th e  u p p e r th ree  layers of 
th e  cortex . This sy stem  becom es ac tiv a te d  b y  th e  a ffe ren t im pulses sy n 
chronously  w ith  th e  nervous e lem ents p roducing  evoked  co rtical responses. 
This ac tiv a tio n  o f in h ib itio n  can be d em o n stra ted  also b y  th e  record ing  of 
u n it  cell d ischarges in the  au d ito ry  cortex .
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A L T E R A T IO N  O F PO T A SSIU M  D IS T R IB U T IO N  IN  T H E  STA TE O F
PO T A SSIU M  D E F IC IE N C Y

Gy . F ő b ik a , M argit  И. F ő b ik a  and A. M olnár

M edical and  Pharm acological In s t i tu te , D e p a rtm en t of P harm acology , T irgu- M ures, R um ania

I t  can  be supposed  th a t  th e  reasons causing  po tassium  deficiency, according 
to  th e ir  p a r tic u la r  effect m ay  decrease th e  p o tass iu m  (K) co n ten t o f d ifferen t 
organs an d  tissues in  d ifferen t m easures and  tim e. To solve th is  p rob lem  it 
was in v e s tig a te d  how  th e  К -in su ffic ien t food or th e  DOCA caused K -in- 
su ffic iency  in fluence  th e  К  c o n ten t o f th e  red  blood cells and  th e  m uscle 
tissue  of ra ts .

T he К  c o n ten t of th e  m uscle s ig n ifican tly  decreases (P  0.01) a fte r  7 days 
an d  rem ains n e a rly  on th e  sam e level to  th e  end of ex p erim en t (21 days) 
ow ing to  th e  effect o f b o th  th e  К -in su ffic ien t food and  th e  DOCA dosage. 
In  c o n tra s t w ith  th is  th e  N a c o n ten t increases (P  <[ 0.01). The К  c o n ten t of 
th e  blood p lasm a  decreases p a ra lle l w ith  th e  K -eo n ten t of th e  m uscle (P  <  
<  0.01). The N a co n ten t does n o t change in  an evaluab le  w ay  in th e  case 
o f К -less food, b u t  s ig n ifican tly  increases to  DOCA tre a tm e n t (P  <  0.01). 
T he К -co n ten t o f th e  red  b lood cells s lig h tly  decreases in  th e  case of K -in- 
su ffic iency  o f food (P  >  0.05) an d  sig n ifican tly  increases a f te r  DOCA dose 
(P  <7 0.01). The N a c o n ten t o f th e  red  blood cells does n o t a lte r  in  a ch arac 
te r is tic  w ay.

The follow ing consequences m ay  be d raw n  from  th e  re su lts : 1. In  K -in- 
su ffic iency  caused  b y  К -insu ffic ien t food or DOCA dose th e  К -co n ten t of the  
p lasm a in d ica tes  th e  К -insufficiency  an d  its  degree. 2. The K -d e te rm in a tio n  
o f red  b lood  cells is n o t su itab le  for th e  d em o n stra tio n  o f th e  insufficiency.
3. T he m easure  of К -loss in  d iffe ren t organs is n o t equal. 4. Owing to  the  
e ffect of th e  fa c to r causing  К -loss in  som e o rgans, th e  ex crem en t of th e  
de livered  К  is n o t com plete , som e o th e r organs are ta k in g  i t  u p , and  th u s  
th e  s to red  К  b rings a b o u t a new  s ta te  o f K -d is trib 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  SYSTEM

A. F ö l d v á r i, Gy . S im o n  an d  J .  Sós
D e p a rtm e n t o f P a th ophysio logy , S ta te  In s t i tu te  o f H ygiene, and D ep artm en t of P a thophysio logy , U n iversity  M edical

School, B udapes

L ittle  is know n on th e  reg u la tio n  of serum  cholesterol level in  m an and 
on ly  h y p o th eses  and  s ta tis tic a l co rre la tions m ay  in d ica te  th e  causes o f an 
e lev a ted  cholestero l level. E v en  th e  m echanism  of d ie ta ry  induced  h y p e r
cho lestero lem ia  in  an im als has n o t been  qu ite  clarified  y e t. A n a t te m p t was 
m ade to  in v es tig a te  th e  ro le o f th e  R E S  as a possible fac to r.

T he effect o f a th ro m b o g en ic  d ie t induc ing  m ark ed  hyperlipem ia  and  th a t  
o f th e  S 65 (Sós) card io p ath o g en ic  d ie t enducing  only a slight e levation  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  o f Cr51 labelled  ch icken  red  cell c learance and  o f A u198 
colloid c learance.
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The partic le  clearance of th e  anim als on b o th  o f th e  d ie ta ry  regim ens 
m ark ed ly  decreased as soon as a fte r 3 days. No fu r th e r  changes could  be 
observed  during  th e  following 3 w eeks.

L iver colloid u p ta k e  o f th e  m ice fed a th rom bogen ic  d ie t d id  n o t follow 
th e  changes in  th e  p a rtic le  clearance values. Such d iscrepancy , how ever, could 
n o t be observed in  th e  ra ts  fed on a S 65 d iet.

P rev ious experim en ts  o f th e  au th o rs  also in d ica ted  th a t  changes in  th e  
R E S  func tion  could n o t have an im p o rta n t role in  th e  p a th o m ech an ism  of 
d ie ta ry  hyperlipem ia . The p resen t experim en ts  confirm ed  th is  find ing . F u r th e r  
experim ents are needed to  fin d  th e  com m on fac to r in  th ro m bogen ic  d ie t 
inducing  m arked  h y p erlipem ia  and  in  card io p a th o g en  d ie t w ith o u t such 
effect causing an im paired  R E S  func tion .

C O R R E L A T IO N  B E T W E E N  T H E  A C TIV ITY  O F T H E  SO D IU M  
C A R R IE R  SYSTEM  AND 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 r ie d m a n n  an d  V a l é r ia  K e c sk e m é t i

D ep artm en t of P harm acology, U niversity  M edical School, B udapest

I t  is generally  accep ted  th a t  th e  a c tiv ity  of th e  sodium  carrie r sy stem  of 
th e  excitab le  cell m em brane is a fu n c tio n  o f th e  res tin g  p o ten tia l, th e  m axim al 
dep o lariza tio n  ra te  o f  th e  action  p o te n tia l being  considered  as th e  m ost 
re liab le  e lectrophysiological in d ica to r of th e  carrie r a c tiv ity . In  a s tu d y  of 
th e  tran sm em b ran e  p o ten tia ls  o f th e  ca t auricle we have show n th a t  increasing  
th e  ex trace llu la r po tassium  co n cen tra tio n  from  2.7 mM/1 to  6.7 mM/1 resu lts  
in  a v e ry  considerable decrease of th e  m ax im al dep o lariza tio n  ra te  (from  90 
V/sec m ean value of th e  con tro l to  36 V/sec), while th e  m ean re s tin g  p o te n tia l 
undergoes only  a sligh t change (from  66 mV to  60 mV). I f  th e  cells o f b o th  
th e  con tro l and  high po tassium  series are grouped  accord ing  to  th e  v a lue  o f 
th e  res tin g  p o ten tia l, i t  becom es ev id en t th a t  in  th e  presence of 6.7 mM/1 
ex te rn a l po tassium  the  ra te  o f depo lariza tion  o f th e  cells is a t  an y  res tin g  
p o ten tia l level considerab ly  low er th a n  th a t  of th e  co rrespond ing  con tro ls.

We suppose th a t  the  so called sodium  carrie r sy stem  is n o t specific  for 
sodium , b u t depending  on th e  ex te rn a l p o tassium  co n cen tra tio n , i t  tra n sp o r ts  
also a c e rta in  am o u n t of po tassium  in to  th e  cell.

ON T H E  O R IG IN  AND R O L E  O F O PT IC A L  IS O M E R Y  IN  L IF E

A. S. G a r a y

In s titu te  of P lan t B reeding, F ertőd

In  th e  experim en ts  in  w hich organic m olecules are p roduced  from  a s im u la ted  
reducing  a tm osphere  b o th  L and  D isom ers have  been  sy n th e tized  an d  no 
fac to r has been found w hich favors a p a rtic u la r  isom er, or w hich w ould m ake
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possible th e  selec tion  o f one o f th em . The d iscovery  of th e  v io la tion  o f p a rity  
p rin c ip le  suggests a possib ility . As i t  is well know n th e  electrons em itted  in 
/3-decay are po larized  and  i t  seem s to  be w a rra n ted , th a t  th is  fac t is associated  
w ith  th e  occurrence o f le ft h an d ed  isom ers in  liv ing  beings.

In  o rder to  p rove  th is  possib ility  th e  d estru c tio n  of D and  L isom ers has 
been  s tu d ied  u n d e r th e  in fluence  o f po larized  /3-particles. I t  tu rn e d  o u t, 
th a t  th e  D isom er decom poses in  sh o rte r tim e . On th e  basis o f th e  suggested  
reac tio n  m echanism  th e  orig in  o f life and  th e  in te rm o lecu lar e lectron  tra n sp o rt 
will be d iscussed.

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. Gá t i, J. Sós, T. Ze l l e s  and P. K e szler

In s titu te  o f P athophysio logy , U n iversity  M edical School, B udapest

I t  has earlie r been  estab lished , th a t  one h o u r la s tin g  h o rizon ta l v ib ra tio n  
w ith  a freq u en cy  o f 3 H z an d  an  am p litu d e  o f 28 m m  induces hypertension  
in  ra ts . H y p erten sio n  m ay  be in h ib ite d  b y  p rev iously  ad m in is tered  reg itine , 
an d  by  in g estin g  p o tass iu m  an d  m agnesium , respec tive ly .

In  re c en t ex p erim en t th e  effect o f changes in  frequency  and  am p litu d e  
on th e  d ev e lo p m en t o f v ib ra tio n a l h y p e rten sio n  was exam ined .

V ib ra tio n  in  all th e  ex p erim en ts  la s ted  one hour an d  was o f h o rizo n ta l 
d irec tio n .

In  case o f a freq u en cy  o f 2.5 H z ra ising  o f th e  am p litu d e  (5, 15 and  25 m m ) 
p ro p o rtio n a lly  increased  th e  tensiogenic  effect. The sam e experiences were 
m ade w ith  a freq u en cy  of 5 H z (am p litu d es: 5, 15 and  25 m m ) and  a frequency  
o f 8 H z (am p litu d es : 5, 15 an d  25 m m ).

R ely ing  upon  co m p ara tiv e  ex am in a tio n s  of v ib ra tio n a l effects of iden tica l 
a m p litu d e  an d  d iffe ren t frequencies i t  was found , th a t  increasing  o f th e  
freq u en cy  also in ten sified  th e  tensiogenic  effect.

I t  m ay  be estab lish ed  from  th e  foregoing th a t  b o th  th e  am plitude  and  th e  
freq u en cy -v a lu es  are im p o r ta n t fac to rs in  th e  developm en t of v ib ra tio n a l 
h y p e rten 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  A N D  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  RAT

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

N atio n a l In s t i tu te  o f P ub lic  H ea lth , D ep a rtm en t of B iology, B u d a p est

L ite ra ry  d a ta  in d ica te  th a t  reserp ine  tre a tm e n t a fte r b ir th  induces p e r
m a n e n t endocrine  a lte ra tio n s : delays sexual n a tu ra tio n , d is tu rb s  oestrous 
cycle, m odifies h y p o p h y sea l L H  p ro d u c tio n .

A u th o rs  in je c ted  one group o f new born  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 group received  five  in jec tions s.c. o f 50 ,ug
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reserp ine  so lu tion  in  tw o days in te rv a ls . The w eight of th e  tre a te d  an im als 
was m easured  daily , and  th e  tim e  of th e  vag inal opening an d  — la te r  th e  course 
o f th e  oestrous cycle — were reg istered . Some o f th e  con tro l and /o r th e  tre a te d  
m ale and  fem ale ra ts  were b ro u g h t in to  parab iosis , o thers were h em icas tra ted  
to  reg is te r and  com pare th e  com pensa to ry  gonadal h y p e rtro p h y . P itu ita ry  
L T H  co n ten t o f th e  la s t group o f ra ts  was d e term ined  b y  th e  p igeon crop-sack 
m icro m ethod , STH  and  L T H  b y  acry lam ide-gel e lec trophoresis . The endocrine 
organs and  accessory sex organs w ere w eighed and  exam ined  in  h isto logical 
sections.

R eserp ine in jec tion  low ered body  te m p e ra tu re  and  decreased  in ta k e  o f 
food in  new born  ra ts  causing serious som atic  developem enta l disorders re 
sponsible fo r th e  delay  in  m a tu ra tio n . In  the  4 th  m o n th  o f th e ir  lives, how ever, 
th e  reserp ine tre a te d  anim als show ed no d is tu rb an ces  o f endocrine func tion .

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  SE 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 l d e s , E r z sé b e t  Ge sz t e si an d  I lona  T akács

F irs t D ep artm en t o f M edicine, U niversity  M edical School, B udapest

R ecen tly  th e  d e te rm in a tio n  o f free th y ro x in e  co n ten t o f serum , app ly ing  
labeled  th y ro x in e  has been w idely used. Several m ethods have  been  described , 
one o f th em  is based  on gel-filtra tion . The so called free th y ro x in e  percen tage , 
o b ta ined  by  th is  m ethod , is in fluenced  b y  several fac to rs . The au th o rs  therefo re  
s tu d ied , how  can th e  resu lts  be in fluenced  by  th e  size o f th e  gel p a rtic les, 
th e  len g th  o f th e  colum n, th e  p H , th e  d ilu tion  and  th e  co n cen tra tio n  o f 
th y ro x in e . The experim en ts were carried  o u t using S ephadex  G-25 gel. The 
re liab ility  o f th e  m ethod  was contro lled  b y  m eans of N a125J  an d  131J-a lb u m in e , 
too . On th e  basis o f th e ir  resu lts  th e  au th o rs  consider th e  m eth o d  su itab le  
for d e te rm in a tio n  o f th e  free th y ro x in e  percen tage  o f serum .

IN C O R P O R A T IO N  O F 14C 0 2 IN T O  P R O T E IN S  O F N O RM A L AND 
M UTANT LEA V ES D E P E N D IN G  ON T H E  D E V E L O P M E N T  O F

C H LO R O PLA STS

I . Gy u r já n , T . K e v e  an d  Á g n es  F . D á n ie l

D epartm en t o f E volu tion  and G enetics, E ö tvös Loránd U niversity  and R esearch  Group of P la n t Physiology,
H ungarian  A cadem y of Sciences, B udapest

14C 0 2 in co rp o ra tio n  was s tu d ied  in  norm al and  m u ta n t m aize leaves illu m 
in a ted  for 12 hours w ith  d ifferen t lig h t in tensities  (5, 100, 1000, 10 000 lux) 
p rio r to  14C 0 2 exposure.

W ith  h igher lig h t in tensities  14C 0 2 in co rp o ra tio n  in to  n o rm al leaves was 
enhanced  lo g arith m ica lly  while for th e  lycopenic m u ta n t a m ax im u m  a t 
1000 lu x  could be observed . C 0 2 assim ila tion  o f th e  C-carotenic m u ta n t was 
n o t affected  b y  illum ination .
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L abelling  o f am ino acids, organic acids an d  sugars sep a ra ted  as bu lk  fractions 
b y  ionic  exchangers from  alcoholic e x tra c ts  o f d ifferen t s tra in s  was sim ilar 
w hen th e  leaves w ere k e p t in  th e  d a rk . A t h igher lig h t in ten sitie s , how ever, 
lab e llin g  o f sugars show ed a m ark ed  increase, w hich was less p ronounced  or 
m issing in  th e  m u ta n ts .

L ig h t in te n s ity  h a d  a considerable  effect on th e  specific a c tiv ity  o f p ro te ins 
e lu te d  from  th e  residue  w ith  1 N N aO H . In  norm al leaves w ith  a lig h t in ten sity  
o f 10 000 lu x  s a tu ra tio n  values o f labelling  were o b ta in ed . In  lycopene con
ta in in g  m u ta n ts  p ro te in s  o f m ax im um  a c tiv ity  were p roduced  a t  1000 lux , 
in  th e  C -carotene co n ta in in g  m u ta n t th e  h ighest labelling  o f p ro te in s was 
found  a t  100 lu x .

A com parison  o f th e  ra tio s  ca lcu la ted  from  specific ac tiv itie s  o f am ino 
acids an d  p ro te in s  in d ica tes  th a t  p ro te in  syn thesis  o f n o rm al and  m u tan t 
leaves d iffers in  b o th  q u a lita tiv e  and  q u a n ta tiv e  aspects.

M E A S U R E M E N T  O F IO N IC  M OV EM EN TS IN  T H E  ISO L A TE D  
V E N T R IC L E  O F  T H E  F R O G  H E A R T  BY M EANS O F IS O T O P E

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

T. H arza  an d  J .  B artha

In s titu te  of Physiology, U n iversity  M edical School, B udapest

T he m o v em en t o f K + ions in  th e  iso la ted  frog ven tric le  has been  s tu d ied  
b y  R b-86 w asho u t-cu rv es . The ra te  o f exchange of K + ions has been  estab lished  
b y  th e  sing le -in jec tion  te ch n iq u e  an d  th e  resu lts  com pared  w ith  d a ta  o b ta in ed  
a f te r  su ffic ien t equ ilib riza tio n . M ath em atica l analysis of th e  w ashou t-cu rves 
has rev ea led  th a t  th e  exchange o f in trac e llu la r  K + ions tak es  p lace in  several 
p h ases . On th e  basis o f th e  in trac e llu la r  com ponen t o f th e  curve i t  has been 
ca lcu la ted  th a t  th e  am o u n t o f exchanged  K + p er m in. a tta in s  0.70 peq p er g 
o f  tissu e , w hich  is in  sa tis fa c to ry  ag reem en t w ith  earlier resu lts  o b ta in ed  by  
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  
BY  M EA N S O F A M A TH EM A TIC A L M O D EL

J .  H em ela  an d  Gy ö r g y i R ontó

In s titu te  o f M edical Physics, U n iversity  M edical School, B udapest

T he a c t iv i ty  o f th e  p h ag e-b ac te riu m  biological com plex  is ch arac te rized  by  
severa l q u a n titie s . One o f th ese  is th e  k ine tics  o f th e  g row th  o f plaque-sizes. 
U n d e r h ig h ly  s tan d a rd iz e d  ex p erim en ta l conditions (rep ro d u c tiv e  difference 
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 tity  w hich 
can  be ch arac te rized  as g row th  v e lo c ity . In  its  f i r s t  app ro ach  we considered 
th e  q u estio n  as a d iffusion-p rob lem  from  th e  v iew -po in t o f a m a th em atica l
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m odel in  o rder to  m ake th e  biological fac to rs h av ing  a p a r t  in  th e  grow th  
of p laque  q u a n tita tiv e . F rom  th e  difference curve o f th e  curves o b ta ined  
on th e  one h an d  exp 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 atical tre a tm e n t of th e  m odel, conclusions have been  d raw n  reg ard in g  the  
biological behav iou r of th e  phage-host cell com plex. The difference curve was 
nam 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 er of 
phages tak in g  p a r t  in  th e  tra n sp o r t process.

On th is  basis — in  confo rm ity  w ith  experience — th e  re la tio n  o f slopes 
de term ined  from  the  difference curve a t th e  in itia l as well as a la te r  (3.5 hours) 
stage of th e  grow th  o f p laques is in  due accordance w ith  our o th e r resu lts  
ob ta ined  b y  p u re ly  m icrobiological m ethods (b u rst size) regard ing  th e  average 
phage-producing  cap ac ity  o f b ac te ria .

IN H IB IT IO N  O F ACID H A EM O LY SIS IN  N O R M 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  PR O T E O L Y T IC  EN ZY M ES A N D  IN  P N H  C ELLS

S u s a n  R. H o l l á n  and J u d i t h  G. S z e l é n y i

C entral R esearch  In s titu te  o f th e  N ational Blood Center, B udapest

B y tre 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 sim ilar to  those observed  in  e ry th ro cy te s  in p a ro x y sm al n o c tu rn a l 
haem oglob inuria  (P N H ) w ere p roduced . These en zy m e-trea ted  red  cells 
ex h ib it also m arked  acid- and  com plem en t-sensitiv ity , ex trem ely  low ace ty l
cholinesterase a c tiv ity  and  decreased e lec trophore tic  m obility . The facto rs 
inh ib itin g  or p rom oting  acid-haem olysis were s tu d ied  para lle l in  m em brane 
m odified norm al cells, in im m unologically  sensitized e ry th ro cy te s , and  in 
e ry th rocy tes of five P N H -p a tie n ts .T h e  function  o f som e in h ib ito rs  o f haem olysis 
m ay give an insigh t in to  th e  u n d e rs tan d in g  of th e  m echanism  o f abnorm 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 LES A LONG T H E  M EM B R A N ES ON T H E  T R A N S P O R T  O F W A T E R

A N D  O F SO LU TE SU BSTA N CES

L. H o m o l a

B iophysical In s titu te , U niversity  Medical School, Pécs

B etw een tw o p a rch m en t m em branes of id en tica l su rface-area  w ater-so lu tion  
is enclosed in th e  exp erim en ta l system . On th e  ou tside of th e  m em branes 
there  is clean w ater on each  side. The diffusion of the  so lu te  substance  is 
h indered  to  a g rea te r e x te n t along one of th e  m em branes, because one of 
them  is covered by  plexiglass sheet on a la rger su rface-area  th a n  th e  o ther. 
W ate r tra n sp o rt tak es  place across th e  system  in th e  d irec tion  o f th a t  m em 
brane  w hich is covered on a la rger su rface-area . The w ater tra n sp o r t is great
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i f  gum  a rab ic  so lu tion  or K 4F e(C N )6 so lu tion  is used. I t  is sm all i f  N a 2C 0 3 
an d  even  sm aller i f  NaCl so lu tion  is used . In  m an y  cases th e  slow ly diffusible 
gum  arab ic  an d  th e  qu ick ly  diffusible anorgan ic  substance  so lu tion  is enclosed 
to g e th e r be tw een  th e  m em branes. In  such  a case th e  ra tio n  o f th e  anorganic  
su b stan ce  com pared  to  th e  gum  arab ic  is h igher ou tside 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  of th e  experim en t.

The series o f ex p erim en ts  seem s to  be useful for transpo rt-p rocesses in the  
in te rs ti t ia l  space e.g ., since th e  in itia l p a r t  o f th e  capillaries (m etacapillaries) 
is m ore covered  th a n  th e  fu r th e r  sections of th e  capillaries.

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

I . H orváth  an d  ív. Szász

In s t i tu te  o f B o tan y , Jó z sef A ttila  U n iversity , Szeged

T he effect o f th e  sp ec tra l com position  of lig h t on m etabo lism  can be 
a t t r ib u te d ,  accord ing  to  th e  ex am in a tio n s  in  recen t years, to  th e  d ifferen t 
sp e c tra l sen s itiv ity  o f th e  tw o pho tochem ica l system s c f  p ho tosyn thesis . 
T he d iffe ren t a c tiv a tio n  o f th e  tw o sy stem , a p a r t  from  decreasing th e  am oun t 
o f th e  red u ced  p y rid in e  nucleo tides an d  of À TP, resu lts  in  th e  a lte ra tio n  of 
th e ir  p ro p o rtio n  to  each o th e r.

W e have  ex am in ed  u n d e r con tro lled  conditions how  th e  n itra te  accum ula tion  
in  som e organs o f th e  bean  p la n t changes in  th e  case o f an ac tiv a tio n  o f the  
tw o  sy stem s in  d iffe ren t degrees.

A ccording  to  our ex am in a tio n s , th e re  accu m u la ted  in th e  ro o t and  stem  
less n i tra te  in  b lue lig h t th a n  in  red  one. This fin d in g  is in  line w ith  th e  resu lts  
o f L u n d eg a rd h  and  o thers  who have m en tioned  a h igher effect of blue ligh t 
u p o n  red u c in g  N A D P  th a n  th a t  o f red  ligh t.

In  th e  le a f  th e re  could  n o t be observed  an y  difference. This we exp lain  
w ith  a n i tr a te  tra n s p o r t  from  th e  s tem .

T he d iffe ren t n i tr a te  accu m u la tio n , p roduced  in b lue an d  red  lig h t in our 
ex p erim en ts  shows th a t  th e  ac tiv a tio n  of th e  tw o system s of p h o tosyn thesis  
in  d iffe ren t degrees appears  in th e  p o s t-p h o to sy n th e tic  processes, as well.

IN V E S T IG A T IO N  O F T H E  L O C A LIZA TIO N  O F IN  V IV O  S U P P L IE D
32P 0 4 i n  c r o s s -s t r i a t e d  m u s c l e  b y  e l e c t r o n  m i c r o s c o p i c

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

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

B iophysical In s titu te , U n iversity  M edical School, Pécs

P 0 4 labelled  w ith  32P  was supp lied  w ith  food an d  its  localiza tion  was 
in v e s tig a te d  in  bee’s m uscle b y  e lec tron  m icroscopic au to rad io g rap h y . U ltra - 
th in  sections w ere m ade of th e  th o ra x  m uscle o f bee and  th e y  w ere covered
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w ith  a film  em ulsion w hich con tained  a m onolayer o f silverhalo id  grains. 
F o r th e  p rep a ra tio n  of th e  film  tw ice d ilu ted  Ilfo rd  L-4 was used. A fte r the  
exposure  and  th e  p h o to g rap h ic  process th e  sections were in v estig a ted  in 
e lec tron  m icroscope.

The percen tage  d is trib u tio n  o f th e  grains for th e  in d iv id u a l bands of th e  
cro ss-stria ted  m uscle was ca lcu la ted  from  th e  n u m b er of th e  grains over th e  
m uscle in  experim ents rep ea ted  several tim es. The experim en ts  show  good 
agreem ent concerning th e  d is trib u tio n . The d is tr ib u tio n  o f th e  grains orig i
n a tin g  from  in vivo supp lied  3'-P 0 4 was th e  follow ing: 75 per cen t was found  
over the  A -band , 16 per cen t over th e  Z-line, and  9 per cen t over th e  I-b an d . 
The inhom ogen d is trib u tio n  found in th e  experim en ts  m ay  have im p o rtan ce  
in  th e  process o f m uscle-ac tiv ity .

M ECH A N ISM  O F T H E  G A STRIC  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 EC H A N IC A L V IB R A T IO N

P. K e sz l e r , T. G á t i, J . S ós, L. T ég lá ssy  an d  É va K ocsis

In s titu te  of P athophysio logy, U niversity  M edical School, B udapest

In  th e ir  earlier ex am inations au th o rs  have show n, th a t  a v ib ra tio n a l effect 
la s tin g  5 hours, in  ra ts  op era ted  according to  S hay, decreases gastric  secretion , 
an d  th a t  th e  a -sy m p ath o ly ticu m  (R egitine) does n o t suspend  th is  effect.

In  th e ir  p re sen t ex perim en ts, using th e  m ost effective frequency  and  
am p litu d e  (3 H z; 4 cm ; h o rizon ta l d irection) au th o rs  exam ined  th e  m echanism  
o f th e  secretion  decrease.

A com parison  to  th e  controls revealed , th a t  in ra ts , w hich were du ring  
6 weeks tw ice a day  exposed to  1 hour la stin g  v ib ra tio n  and  w hich 24 hours 
a fte r  th e  la s t v ib ra tio n a l effect were su b jec ted  to  S h ay ’s opera tio n , th e  gastric  
secre tion  rem ained  unchanged . U nder id en tica l exp erim en ta l conditions, b u t 
upon  app lication  o f a 5 hours la stin g  v ib ra tio n a l effect follow ing S h ay ’s 
o p era tion  secretion  decreased. A cute — 2 hour la s tin g  — v ib ra tio n a l effect 
p rio r to  S hay ’s opera tion  p roved  to  be ineffective regard ing  decrease o f th e  
secretion . These d a ta  led us to  th e  conclusion, th a t  th e  secretion  decreasing 
effect is a tra n s ito ry  one and  prevails du ring  th e  tim e  of v ib ra tio n , p resum ab ly  
para lle l to  the  ad renalinem ia . This surm ise is co rrobo ra ted  b y  th e  fac t th a t  
ad m in is tra tio n  of adrenaline (50 ^g/lO O gi.p.), or o f M A O I(N ialam id , 5m g/100g) 
and  2 hours la stin g  v ib ra tio n a l effect to g e th e r s ig n ifican tly  decrease th e  
secretion .
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S T U D IE S  ON T H E  M EC 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 EL L M EM B R A N E

A. K och , Cs . D r é n , Z. N agy  an d  E m ese  Gyö rg y

N ational In s t i tu te  o f P ub lic  H ea lth  and V eterinary  Medical R esearch In s titu te  o f the  H ungarian  A cadem y of Sciences, B udapest

Cells o f a p e rm a n en t m onkey  k id n ey  tissue cu ltu re  were in fec ted  in  
suspension  w ith  ty p e  1 po liov irus. The fin a l y ield  was te n  tim es h igher in
0.2 p e r cen t bov ine  a lb u m in  (BA) su p p lem en ted  H a n k s’ m edium  th a n  in 
H a n k s’ m edium  alone, as show n b y  one-step  g row th  experim en ts. The presence 
o f a lb u m in  was req u ired  on ly  du rin g  th e  f ir s t  30 m inu tes following adsorp tion . 
The ac tive  p rincip le  in  Cohn frac tio n  V BA  was fa t ty  acid.

T he a c tiv ity  o f 16 C to  24 C s a tu ra te d  fa t ty  acids was s tu d ied . W hen added  
p rio r to  th e  ad so rp tio n , each  of th e m  was e ith e r in ac tiv e  or in h ib ito ry  w ith  
re sp ec t to  v iru s p e n e tra tio n . A dded w ith in  1 ho u r following th e  adso rp tion , 
th e y  h ad  50 to  100 p e r cen t a c tiv ity  (as refe rred  to  BA) depending  on th e  
chain  le n g th  an d  co n cen tra tio n . Dose response curves ex h ib ited  c lear-cu t 
peaks w ith in  h a lf  log u n it, th e  localiza tion  o f th e  peak  being dep en d en t on the  
ch ain  len g th .

P in o cy to s is -s tim u la tin g  a c tiv ity  o f th e  sam e fa t ty  acids appeared  to  be 
less d ep en d en t on chain  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  fa t ty  acids app eared  to  be th e  resu lt 
o f th e ir  o rien tin g  as well as p inocy tosis-enhancing  effect.

C H A N G E S IN  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  
IN  C A R D IA Z O L A N D  S T R Y C H N IN E  CO N V U LSIO N S

J .  К о ра , Gy . P oor an d  L. M olnár

D e p a rtm e n t o f N eurology and  P sy ch ia try , U n iversity  M edical School, Pécs

F a v o u ra b le  cond itions for th e  s tu d y  of 1. th e  co rre la tion  betw een  th e  
a c tiv ity  o f th e  b ra in  an d  cerebra l blood flow  ( =  CBF) an d  2. be tw een  system ic 
b lood  p ressu re  an d  C B F are offered b y  th e  ex trem e  increase in  a c tiv ity  du ring  
ep ilep tic  convulsion , w hich  is associated  w ith  a m ore or less • p ronounced  
change in  sy stem ic  b lood  p ressu re . O ur earlier experience show ed th a t  th e  
changes in  b lood  flow  th ro u g h  th e  neocortex , as ag a in s t th e  subco rtica l s tru c 
tu re s  (th a lam u s , h y p o th a la m u s, m esencephalon), du rin g  C ardiazol and  s try c h 
nine convulsions were o f opposite  d irec tions, nam ely  th e  blood flow  th ro u g h  
th e  areas p rim arily  invo lved  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 areas. No d a ta  are availab le  on th e  changes 
in  b lood  flow  th ro u g h  th e  cerebellar co rtex  in  response to  C ardiazol and  
s try c h n in e . The m ethods m en tioned  in  th e  p reced ing  lec tu re  (Poor, К о р а , 
M olnár: “ E ffec t o f S tim u la tio n  o f th e  L a b y rin th  on Blood Flow  th ro u g h  the  
C erebellar C o rtex ” ) w ere used  on an aes th e tized  ra b b its . A ccording to  our 
p re sen t ex p erim en ts  C ardiazol and  s try ch n in e  equally  cause an increase in 
b lood flow  th ro u g h  th e  cerebellar co rtex . The lec tu re  deals, f ir s t  o f all, w ith  
th e  re la tio n sh ip s  in  tim e  o f th e  variab les  s tu d ied  (system ic blood pressure , 
re sp ira tio n , e lec trica l a c tiv ity , blood flow ).
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DATA ON 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  BY 
SIM U LTA N EO 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 TE D  C O R T IC O ST E R O ID S

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

D epartm en t of Physiology, U niversity  o f V eterinary  Sciences and  N ational In s titu te  for R heum atism  and  M edical H ydro logy ,
B udapest

In  th e  li te ra tu re  th e re  are no d a ta  concern ing  th e  co rticostero id  con cen tra tio n  
in  th e  u rine  of Gallus dom esticus, th o u g h  b o th  th e  acu te  an d  th e  chronic 
m ethod  o f collecting th e  u rine  are know n. A m eth o d  was developed b y  w hich 
th e  to ta l  corticostero id  (b o th  free an d  con jugated ) could be d e te rm in ed . O ur 
exp erim en ta l anim als w ere 11 L eghorn , and  R h o d e-Is lan d  cocks, respec tive ly .

The average o f th e  normal values in  15 experim en ts  was 8.2 ^g /h  (0.72 SE) 
of corticostero ids (range 4 -1 0  /zg/h).

In  5 cases for tw o consecutive days 3 IU /100 g b o d y  w eight ACTH (E x ac th in ) 
was given i.m . an d  in  th e  u rine collected 5 hours a fte r  th e  second in jec tio n  
th e  average of th e  co rticostero id  co n cen tra tio n  was 22.6 /xg/h (4.8 SË ). The 
values received  a fte r ACTH 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  norm al d a ta  before th e  A CTH  in jec tio n .

K now ing th e  norm al d a ta  and  those  received a fte r A CTH , thermal stress 
has been p rovoked  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 inu tes) h y p o th e rm ic  com a (rec ta l te m p e ra tu re  -j-28° C) an d  th ro u g h  
im m ediate  w arm ing  h y p e rth e rm ia  (in tensive p an tin g  a t + 4 1  ° C) were p rovoked . 
U rine was collected 4-6 hours and  23-24 hours a fte r th e  stress . A n average 
of 16.5 jUg/h (0.83 SE) o f corticostero id  co n cen tra tio n  was observed  th a t  is 
to  say  sign ifican tly  h igher th a n  th e  in d iv id u a l no rm al values (p <C 0.02). 
In  th e  th e rm a l stress group increased  values w ere found  4 hours a fte r th e  
stress in  4 cases and  24 hours a fte r th e  stress in  4 cases.

O ur m ethod  seems to  be applicable  for in v estig a tio n  of th e  ad ren a l function  
of ch icken  b o th  in  norm al and in stress s ta tes .

T H E  E F F E C T  O F B R A D Y K IN IN  ON T H E  C IR C U L A TIO 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 ep artm en t of Physiology, U niversity  M edical School, B udapest

S y n th e tic  b rad y k in in  was infused  a t  a ra te  o f 0.4 /xg p e r m in. in to  th e  left 
renal a r te ry  o f dogs an aesth e tized  w ith  chloralose. I t  has been  estab lished  
th a t  b rad y k in in  exerts  a d irec t v aso d ila to r effect on th e  rena l vessels and 
renid blood flow  increases b y  ab o u t 25 per cen t. D uring  th e  infusion o f b ra d y 
k in in  the  clearances o f c reatin ine  and  P A H  rem ain  u n a lte red , while the  
ex trac tio n  ra tio  of P A H  dim inishes. The ra te  of u rine  flow  increases in  face 
o f u n a lte red  sodium  o u tp u t and  reduced  osm otic con cen tra tio n  of th e  urine.

I t  is assum ed th a t  b rad y k in in  enhances f ir s t  of all th e  m edu lla ry  blood 
flow  in  th e  k id n ey  and  i t  p lays a role in the  regu la tion  o f th e  c ircu lation  
in tra ren a l.
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S E X U A L  FU 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  an d  Mr s . J .  Ge r h a r d t

N ational I n s t i tu te  o f P ub lic  H ea lth , D e p a rtm en t of B iology, B udapest

In h ib itio n  of th y ro id  fu n c tio n  is generally  accom panied  by  a decreased  
g o nad  p ro d u c tio n . Hohlweg and  co-w orkers (1962, 1965) have , how ever, 
p ro v ed  th a t  th y ro id  an d  ST H  are n o t needed  fo r m a tu ra tio n  and  gonad 
fu n c tio n  in  ra ts  h av in g  p rev iously  reached  a certa in  stage  o f developm ent.

A u th o rs  ad m in is te red  to  21 to  26 days old m ale and  fem ale ra ts  500 \xCi 
c a rrie r free N a131-J  iso tope. The an im als th u s  thy ro id ec to m ized  rem ained  
re ta rd e d  in  g row th  com pared  to  contro ls of th e  sam e lit te r . One group of ra ts  
rece ived  te s to s te ro n e  sh o rtly  a fte r b ir th  and  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 roup). E ach  group was su b 
m itte d  to  fe r til ity  te s ts . Male ra ts  p ro v ed  to. be fertile  and  sexual cycle o f the  
fem ales d id  n o t show  m a jo r changes, b u t lab o u r and  la c ta tio n  w ere heav ily  
d is tu rb ed . A n d ro g en -trea ted  fem ales rem ained  in fertile . A nim als were d issected  
a t  one y ear o f age; liver, h e a r t, sp leen, k idneys, endocrine, organs and  accessory 
sex -o rgans w ere m easured  an d  exam ined  h isto logically . Testes 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 eigh t com pared  to  th e  con tro ls, th e  sam e being  th e  case w ith  th e  androgen- 
tre a te d  ones. H ypophysis  L T H  c o n ten t was de te rm in ed  b y  th e  pigeon crop- 
sack  m eth o d  and  L T H  and  STH  b y  starch -gel e lectrophoresis. No STH  and  
a decreased  L T H  c o n ten t w ere found  in  th e  hypophysis of th y ro idec tom ized  
ra ts .

T H E  R O L E  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 ó th , T. Gá t i and J. Sós

In s titu te  of P athophysio logy , U n iv ersity  M edical School, B udapest

O f th e  endocrine g lands th e  p i tu i ta ry , th e  ad ren a l g land  and  th e  th y ro id  
p lay  an  im p o r ta n t ro le in  th e  d evelopm en t of hy p erten sio n . In  th e ir  previous 
ex am in a tio n s  th e  au th o rs  have  show n th a t  rena l h y p e rto n ia  induced  by  
G ro llm an  o p e ra tio n  ceased in  consequence o f th y ro id ec to m y . Follow ing th e  
a d m in is tra tio n  o f thy ro id -h o rm o n es (T hyrox in , T rijo d th y ro n in ) b lood-pressure 
ag ain  increased .

In  th e  ex p erim en ts  i t  has been  estab lish ed , th a t  th y ro id ec to m y  in h ib ited  
th e  dev elo p m en t o f b o th  S k e lto n ’s and  a lim en ta ry  h y p e rto n ia . A fter S ke lto n ’s 
o p e ra tio n  in  th e  case o f in ta c t  th y ro id s  blood pressu re  values o f 152 +  12 
m m H g w ere found  and  in  th y ro id ec to m ized  groups such of 111 +  10 m m H g. 
In  th e  f if th  w eek o f th e  card io vasopathogen ic  d ie t and  w ith  m a in ta in ed  
th y ro id s  th e  blood p ressu re  values w ere: 159 +  16, and  in  th e  th y ro id ec to m ized  
g ro u p : 116 +  8 m m H g.

90



T H E  LO C A LIZA TIO N  O F N A T U R A L  U R A N IU M  IN  T H E  R E D  R LO O D  
CELLS. S T U D IE S  M ADE BY 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  an d  M r s . Csővári

H ospita l o f B a ran y a  C ounty , Low Level Counting L ab o ra to ry , Pécs

The chem ical in te rac tio n  betw een  u ran iu m  an d  ce rta in  e lem ents o f blood 
has been  in v estig a ted  in  persons exposed to  u ran iu m  b y  m eans o f a lpha 
m ic ro au to rad io g rap h y . A lpha m ic ro au to rad io g rap h y  was found  to  be a su itab le  
m ethod  for s tu d y in g  blood sm ears. A fter an ap p ro p ria te  p re tre a tm e n t track s  
could be observed in  th e  sm ears. The m a jo rity  o f th e  a lpha  track s  was found  
in  th e  p lasm a, less in  th e  red  blood cells and  none in  th e  w hite  blood cells. 
On tb e  basis of d is trib u tio n  o f a lpha  track s  i t  m ay  be supposed  th a t  u ran iu m  
becom es b o und  only  to  hem oglobin o f red  blood cells. The p resen t find ings 
and  th e  li te ra ry  d a ta  being a t  disposal seem  to  suggest th a t  u ran iu m  m igh t 
be bound  to  globin. F rom  th e  chem ical p o in t of view  i t  could be assum ed 
th a t  th e  carboxy l group  o f globin w ould be th e  active  group invo lved  in  th is  
b inding .

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 ER V O U S SYSTEM  ON T H E  R E G U L A T IO N  O F T H E  M ETA R O LISM

I . Madarász , F . O bá l , Ma r g it  Y icsa y  an d  Ö. T akács

Physiological In s titu te , U niversity  M edical School, Szeged

P ara lle l w ith  th e  on togenetica l developm ent o f th e  cen tra l nervous system  
th e  reg rdation  undergoes a charac te ris tic  change. U sually  a t  th e  low est age 
depending  on th e  an im al species, below  th e  age o f ab o u t 26-30  days, in  th e  
course of th e  associated  rep e titio n  of th e  uncond itiona l stim uli u p se ttin g  the  
v eg e ta tiv e  equ ilib rium  of th e  organism , n o t th e  am endable  cond itiona l re 
sponse becom es dom ina ting  in  the  cen tra l nervous system , b u t a v eg e ta tiv e  
change im ita tin g  an  uncond itiona l reac tion . D uring  th e  tra n s ito ry  period  b o th  
ty pes of reactions m ay be observed  sim u ltaneously : th e  cond itiona l response 
begins w ith  a change in  th e  sam e d irec tion  as th e  u n co n d itiona l one tu rn in g  
su b seq u en tly  in to  th e  opposite  d irection . On overcom ing th e  “ m im ick ing” 
phase of th e  developm ent th e  reg u la tio n  induces an am ending  m echanism  
w hich renders i t  in d ep en d en t of th e  effects of th e  en v iro n m en t. The effect 
o f the  regu la tion  im proves para lle l w ith  th e  developm ent.
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SOM E FA C TO R S IN  T H E  C O N TR O L M EC H A N ISM  O P T IM A L IZ IN G
W O R K  M ETA B O LISM

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

R esearch  D e p artm en t o f  th e  N atio n a l In s t i tu te  for M edicine o f P hysica l E duca tio n  and  S ports o f the  H ungarian  M inistry
of P ub lic  H ea lth , B ud ap est

D ue to  neuro -endocrine  reg u la tio n , severa l organic functions show  an 
id en tica l te n d en c y  in  ac tiv a tio n  and  d e sac tiv a tio n , resp ., du ring  m uscu lar 
e x e rtio n . So th e  ex c ita tio n  and  a tte n u a tio n  processes o f th e  respective  card io
v ascu la r, re sp ira to ry  and  m o to r functions also ru n  an  a p p a ren tly  sim ilar 
course.

H ow ever, we h ave  fo u n d  ce rta in  d ivergence in  th e  fu n c tiona l dynam ics 
of th ese  system s d u rin g  a com plex  te s t  series app ly ing  four g radua lly  increasing  
w ork-loads, w hich  m ig h t be due to  d iscrepancies o f th e  enzym atic  and  ener- 
getiz ing  processes th o u g h  no changes have  occurred  in  th e  tra n sp o rt m echanism  
of oxygen.

In  th e  in itia l phase  o f w ork graded  m o to r a c tiv ity  elicited  f irs t th e  ac tiv a tio n  
o f pulse freq u en cy . T he rise in re sp ira to ry  m in u te  volum e was fas t, too , while 
0 2 co n su m p tio n  increased  re la tiv e ly  slow er. A fter 60 seconds o f th e  firs t 
lo ad  level th e  p e rcen tu a l ex p lo it o f oxygen rose sh arp ly , preced ing  in  tem po  
th e  increase  o f o th e r va lues. F rom  th e  second level o f load , v en tila tio n  and 
0 2 co n su m p tio n  proceeded  in  a sim ila r m anner.

T he c a rd io -re sp ira to ry  func tions in v estig a ted  reached  th e ir  p eak  ac tiv a tio n  
level 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 ighest load. 
In  th e  follow ing period  o f a tte n u a tio n , th e  curves o f pulse b e a t, v en tila tio n  
an d  oxygen co n su m p tio n  decreased  sh a rp ly  and  a lm ost para lle l. F rom  the  
2nd m in u te  o f th e  recovery  period , how ever, th e  re s to ra tio n  o f th e  in itia l 
pulse freq u en cy  levelled  off, th o u g h  v en tila tio n  k e p t fu r th e r decreasing; m ean 
w hile, 0 2 co n sum ption  show ed th e  m ost m ark ed  fall. The d im in u tio n  of p e r
cen tu a l oxygen ex p lo it occurred  la s t o f all, b u t th en  i t  fell qu ite  steep ly ; 
from  th e  4 th  m in u te  o f recovery  its  curve ra n  below  th e  base line. This u n d e r
sh o o t, or co u n te r-reg u la tio n , failed  to  cease even in th e  7 th  m inu te  of recovery , 
so th is  v a lu e  d id  n o t re tu rn  to  th e  in itia l one.

T hu 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  
an d  d e sac tiv a tio n  o f certa in  organs m ay  behave d ifferen t depending  on th e ir 
own fun c tio n a l 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 ir o sk a  V a rga -Má n y i

Biophysical In s titu te , U n iversity  M edical School, Pécs

T he sep a ra tio n  o f iso tope so lu tions by  therm odiffusion  was con tinued  in 
o u r In s t i tu te :  th e  sep a ra tio n  of 39K - 42K  and  40C a - 45Ca isotopes was 
s tu d ied . The value  o f th e  sep a ra tin g  fac to r derived  from  concen tra tion , 
a c tiv ity , and  specific a c tiv ity  is h igher th a n  one in  m ost of the  experim en ts.
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The ob ta ined  values for th e  sep a ra tin g  facto rs of th e  specific a c tiv ity  in  the  
experim ents w ere rem ark ab ly  high. These exp erim en ta l fac ts  called  o u r 
a tte n tio n  to  th e  precise evalua tion  o f th e  resu lts  o f th e  tra c e r  m ethod  p erfo rm 
ed in  biological system s. On th e  basis o f th e  exp erim en ta l resu lts  o b ta ined  
in  our In s ti tu te  and  according to  th e  d a ta  o f th e  biological lite ra tu re  we ra ised  
th e  question  o f therm odiffusion  in  biological system s. I t  is possible th a t  th e  
ex isting  con cen tra tio n  difference inside th e  cell is b ro u g h t ab o u t w ith  th is  
m echanism s by  th e  G o lg i-appara tus. F u r th e r , i t  m ay  be supposed  th a t  th e  
co n cen tra tio n  of th e  u rine  in th e  H enle-loop is m ain ta in ed  by  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 IR O N U C L E O P R O T E IN  
CO M PO N EN TS O F T H E  C ELL N U C LEU S

J .  M olnár

In s t i tu te  of Physiology and  B iology, U niversity  M edical School, Pécs

The p ro te ins of the  ribonucleop ro te in , con ta in ing  m R N A , iso la ted  from  
ra t  liver nuclei could be analyzed  v e ry  well in  po lyacry lam ide  gel, in a dis- 
continous buffer sy stem , con tain ing  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 -b o u n d  R N ase was ac tiv a te d  b y  6 M u rea , or p an crea tic  
R N ase was added . The sp littin g  p ro d u c ts  o f nucleic acids were rem oved  by  
d ialysis, th e  rem ained  p ro te in s were w ashed by  5 p er cen t TCA. T hree m ain  
com ponents of these p ro te in s were found  b y  gel electrophoresis in  p o ly acry l
am ide, m oreover, several add itio n a l ban d s were p re sen t depending  on the  
q u a n tity  of h istones and  o th e r co n tam in an ts . As a re su lt o f th e  w ashing  w ith  
TCA th e  am o u n t of th e  add itio n a l com ponents decreased, b u t th e  d is trib u tio n  
and  re la tiv e  q u an titie s  of th e  th ree  m ain  com ponents rem ain ed  unchanged .

The pro te ins o f th e  30 S R N P -p artic les  o f nuclear source, p u rified  by  
resed im en ta tio n  in  sucrose g rad ien t sep a ra ted  in to  th ree  m ain  and  tw o to  th ree  
add itio n a l bands b y  gel electrophoresis in  po lyacry lam ide. The sep a ra tio n  
does n o t depend  on th e  m ethod  of th e  p re p a ra tio n  o f p ro te in s . The pro te ins 
o f th e  30 S partic les show ed a ch arac te ris tic  p ic tu re  and  th e y  could be easily  
d istingu ished  from  histones and  ribosom al p ro te in s , w hich have  essen tia lly  
m ore basic charac te r.

STU D Y  ON DYNAM IC P R O P E R T IE S  O F CH A N G ES IN  A D R E N A L  
BLOOD FL O W  AND 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 TIO N

E . M onos an d  B. S zűcs

Experim ental R esearch D ep artm en t, U niversity  M edical School and C hair for A u tom atic , P o ly techn ical U niversity , B udapest

D ynam ic p a ram ete rs  o f changes in  ad renal blood flow  and  m ean  a rte ria l 
pressure h ave  been stu d ied  du rin g  sto ch astic  s tim u la tio n  of a ffe ren t (b rach ia l 
and  ischiadic) and  efferent (vagus) nerves on an esth e tized  dogs of b o th  sexes.
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T he s to ch as tic  s tim u la tio n  o f th e  nerves has been  carried  o u t b y  square-w ave 
im pulses ran d o m ly  in te rru p te d  b y  a re lay , con tro lled  b y  b in a r noise of a 
ran d o m  signal g en era to r, using  a b ip o la r p la tin iu m  electrode. The analogue 
signals o f changes in  s tim u lu s , ad ren a l blood flow  an d  a rte ria l p ressure  have 
b een  reg is te red  s im u ltan eo u sly  on th e  m agnetic  ta p e  of a co rre la to r, and  on 
a p o ly g rap h . Before tap e-reco rd in g  th e  period ic  com ponents o f th e  signals 
w ere dam p ed .

A m p litu d e- an d  pow er-d en sity  sp ec tra , as well as au to - and  cross-correlo- 
g ram s o f th e  signals h av e  been  reg u la rly  d e te rm in ed  b y  an  analogue com pu ter. 
T he correlogram s w ere used  for ca lcu la ting  d y nam ic  p a ram e te rs  like tim e 
c o n s ta n t o f  second-order, T ; d am p in g  fac to r, £; de lay -tim e, T d, and  tran sfe r 
coeffic ien t, A. D etails o f th e  m eth o d  h ad  been  p rev iously  pub lished  by  the  
au th o rs  (1st A ll-U nion Sym posium  on s ta tis tic a l p roblem s in  engineering  
cy b ern e tic s , M oscow, 1967).

T he ch a rac te ris tic s  o f th e  afo rem en tioned  p a ram ete rs  as a fu n c tio n  o f the  
b a n d w id th  o f s tim u lu s , in d iv id u a l v a ria tio n s  o f th e  an im als, m ode o f an es th e 
sia, change in  h o rm onal co nd ition  follow ing acu te  h y p o physec tom y  and 
h em o rrh ag ic  h y p o ten sio n , have  been  described . The m ethod  seem s su itab le  
for s tu d y in g  d ifferen t tra n s fe r  func tions o f som e c ircu la to ry  con tro l processes.

SU B M IC R O SC O PIC  A N A LY 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 JU R Y  BY  C H R O N IC  D IS T E N S IO N  

ON T H E  E X O C R IN E  PA N C R EA S

T . M o n tsk ó , L . K om árom y , A. T ig y i an d  K . L issá k

In s t i tu te  o f Physio logy an d  Biology, U n iversity  M edical School, Pécs

In  an  earlie r co m m unication  we re p o rte d  th a t  th e  chronic gastric  d istension  
h a d  f ir s t  a positive  an d  la te r  on a n egative  effect, w hich h ad  been show n b o th  
in  changes in  th e  n u m b er o f sec re to ry  g ranules and  in  o th e r subm icroscopic 
ch a rac te ris tic s  w hich  re fe rred  to  general a c tiv ity  o f p an crea tic  acinar cells 
o f R an a  escu len ta . In  our p re sen t exp erim en ts  we have  found  th a t  s to p p in g  
of a rtif ic ia l g astric  d is tension  in  its  neg a tiv e  s tage , b rings a b o u t a reg ionary  
reg en era tin g  te n d en c y  o f th e  ac in a r cells. The n u m b er o f sec re to ry  granules 
in  com parison  w ith  th e  neg a tiv e  stage  o f th e  d istension  shows a sign ifican t 
g row th . W ith  th is  p a ra lle l, v ascu o la tio n  o f th e  cy top lasm  g radually  d is
ap p ea rs , th e  e rg asto p la sm  becom es com pact, in  ad d itio n  num erous in tracy to - 
p lasm ic  inclusions ap p ea r rem in d in g  to  th e  em b ry o n ary  developing stages. 
In  th e  nucleus th e re  are  a p p a re n t changes in  th e  nucleolus in  th e  period  o f 
reg en era tio n . G eneral conclusion: th e  degenera tive  effect of th e  gastric  d is
ten sio n  p o in ts  to w ard s  reg en era tio n , i f  we have s to p p ed  th e  a rtific ia l gastric  
d istension .
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IN T E R A C T IO N  O F C ELL PO ISO N S A N D  M IN E R A L  SU B 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

Magda  M ózes an d  Gy . F ó rika

Medical and Pharm acological In s titu te , D ep artm en t o f P athophysio logy , T irgu M ures, R um an ia

The m etabolic  processes ta k in g  p lace a t a cellu lar level were dam aged  by  
several d ay 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 by  
th e  single in jec tio n  of a lpha  2 -4  d in itro p h en o l or m onoiodine acetic  acid . 
The effect of a lpha  2 -4  d in itropheno l (D N P) an d  m onoiodine acetic  acid  
(M IA) was in v estig a ted  b y  record ing  th e  te m p e ra tu re  o f th e  rec tu m  of ra ts  
in  th e  con tro l groups. A fter th is  th e  in fluence o f 40 m g/100 g KCl an d  40 
mg/100 g M g S 0 4 was sep a ra te ly  de term in ed  on th e  developm ent of th e  te m 
p e ra tu re  o f th e  rec tu m  in  th e  p re -trea te d  group o f 10 ra ts .

In  ra ts  tre a te d  w ith  th y ro x in  for 10 days and  every  second day  w ith  100 
gam m a/100 g doses, n e ith e r Mg no r К  had  te m p e ra tu re  decreasing effect.

KC1 in jec ted  120 m inu tes a fte r th e  a d m in is tra tio n  of 1 m g/100 g D N P  
exerts  its  effect despite  the  fac t th a t  th e  d rug  itse lf  causes te m p e ra tu re  increase. 
A lthough  Mg decreases th e  oxygen consum ption  ex ac tly  like K , in  ra ts  tre a te d  
daily  1 mg/100 g D N P  for 5 days i t  has a te m p e ra tu re  decreasing  effect. Mg 
has tem p e ra tu re  decreasing effect even if  KC1 is in jec ted  in to  th e  an im als 
in  sm all doses du ring  the  period  w hile D N P  exerts  its  effect.

B o th  KC1 and  M g S 0 4 in jec ted  180 m inu tes a fte r  th e  a d m in is tra tio n  of 
M IA decrease th e  te m p e ra tu re  of th e  anim als in  such m easure w hich surpasses 
th e  effect of M IA  and  th e  o th e r m inera l substances one b y  one. A t th e  sam e 
tim e KC1 proved  to  be v e ry  tox ic , in th is  group m ost anim als die d u ring  th e  
exp erim en ta l tim e.

E F F E C T  O F M IN E R A L  SU BSTA N CES ON GAS E X C H A N G E

Magda M ózes, Gy . F órika  an d  E r z sé b e t  B író

Medical and  Pharm acological In s t i tu te , D ep a rtm en t o f P athophysio logy, T irgu  M ures, R um ania

The uneven  sp read  of ions in  th e  in trace llu la r an d  ex trace llu la r space ag a in st 
th e  co n cen tra tio n  g rad ien t can be m a in ta in ed  only  b y  energy  lib e ra tio n . The 
u p se t o f equ ilib rium  causes th e  change of th e  po la risa tio n  s ta te  o f th e  cell 
m em brane and  th e  energy  req u irem en t of th e  cell. To e lucidate  th is  p rob lem  
ra ts ’ oxygen consum ption  and  th e  te m p e ra tu re  o f th e  rec tu m  were m easured  
a fte r in jec ting  a large dose and  severa l sm all doses o f m inera l substances one 
a fte r th e  o ther.

I t  was estab lished  th a t  40 m g/100 g KCl, 125 m g/100 g NaCl, or 40 m g/100 g 
M g S 0 4 decreased  th e  body  te m p e ra tu re  and  th e  oxygen consum ption  o f th e  
an im als. The effect o f NaCl was th e  s tro n g est an d  m ost p e rm an en t. B y in jec tin g  
double q u a n tity  of th e  above described  doses in  five  p o rtio n , in  every  30 
m inu tes, th e  KC1 increases th e  b o d y  te m p e ra tu re  w ith  a lm ost 1° C, w hile 
th e  NaCl and  M g S 0 4 decreases i t  m ore and  m ore low er.
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A fte r in jec tin g  th e  KC1 in  five  sm all doses, th e  125 m g/100 g NaCl decreases 
th e  te m p e ra tu re , w hile 40 m g/100 g M g S 0 4 has no effect u n d e r such  c ircu m 
stances.

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  ON SOME 
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  M ó zes , Gy . F ő bik a  an d  Magda  L ászló

M edical and  Pharm acological In s t i tu te , D ep a rtm en t o f P athophysio logy , T irg u  M ures, R um an ia

A u th o rs  gave 2 X 4 m l 7.5 per cen t N a H 2P 0 4 daily  to  ra ts  th ro u g h  a 
s to m a ch  tu b e  for 10 days, an d  o th e r groups o f anim als were tre a te d  w ith  
40 m g/100 g K Cl 30 m inu tes before th e  in v estig a tio n . The effect o f d ifferen t 
drugs was m easu red  on th e  te m p e ra tu re  o f th e  rec tu m  in  th e  con tro l group.

The te m p e ra tu re  in fluence  o f caffeine an d  benzedrine has a m ore m odera te  
effect on an im als tre a te d  w ith  N a H 2P 0 4, w hile th e  effect is unchanged  in 
an im als t re a te d  w ith  KC1 in  th e  con tro l groups. A t th e  sam e tim e th e  te m 
p e ra tu re  decreasing  effect o f u re th a n  ceases com pletely  a fte r th e  ad m in is tra tio n  
o f N a H 2P 0 4, b u t ex erts  its  effect u n ch an g ed ly  a fte r KC1 tre a tm e n t. The effect 
o f p h é n o b a rb ita l lessens a fte r N a H 2P 0 4 dosage and  increases v e ry  m uch 
a fte r  К  Cl dosage.

T he ex p erim en ts  in d ica te  th a t  th e  u p se t of th e  m ineral equ ilib rium  of the  
o rgan ism  changes th e  sen s itiv ity  for drugs.

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 STR IC  
W A L L  O F  RATS 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 LL Y

G y . Mó zsik , B . K is s , E r z é b e t  T ó th , Ma r ia n n e  K rausz an d  T. J ávor

Second D ep artm en t of M edicine, U n iv ersity  M edical School, D ebrecen

The s to m ach  w all was analyzed  b iochem ically  by  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 tigm osan” ) for tw o weeks w ith  a daily  
dose o f 2 X 0.2 m g/kg ad m in is te red  i.p . The e x tra c tio n  was carried  ou t 
accord ing  to  Schneider-Schm idt-Thannhauser's  m e th o d  from  th e  whole, 
g lan d u la r s to m ach  an d  th e  ru m en . The biochem ical analysis was perform ed 
a t  th e  end  o f th e  t re 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 inorgan ic  and  organic ph o sp h ates , the  
phospho lip id  p h o sp h ates  w ere m easured  accord ing  to  Brigg's m ethod , the  
nucleic acids w ere e s tim a ted  on th e  basis o f th e ir  sugar and  phosphorus com 
p o n en ts . I t  has been  estab lished  th a t :  1. A fte r N eostigm ine tre a tm e n t only 
th e  w eigh t o f th e  ru m en  decreases an d  w ith in  th is  th e  acid-soluble inorganic 
p h o sp h a te s  (P  =  0.02), th e  acid-soluble organic p hosphates (P  — 0.04), the  
p h o spho lip id  p h o sp h ate s  (P  <7 0.001). R N A  and  D N A  (P  0.05) decreased 
likew ise. 2. T he w eigh t of th e  g lan d u la r s tom ach  d id  n o t change a fte r N eo
s tig m in e ; th e  acid-soluble ino rgan ic  pho sp h ates  (P  <  0.001), th e  phospholip id
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p hosphates (P  >  0.05) and  th e  R N A  (P  =  0.02) decreased in  th e  g lan d u la r 
s to m ach , while th e  acid-soluble organic p hosphates (P  <C 0.001) an d  th e  
D N A  (P  > 0  .05) increased . 3. One m o n th  a fte r th e  cessation o f th e  N eostigm ine 
tre a tm e n t th e  w eight and  all b iochem ical co n stitu en ts  of th e  ru m en , th e  
acid-soluble inorgan ic  ph o sp h ates , th e  phospho lip id  p hosphates and  th e  R N A  
in  th e  g lan d u la r s to m ach  show ed th e  sam e resu lts  as a t th e  end  o f th e  N eo
stigm ine  tre a tm e n t, w hereas th e  acid-soluble organ ic  pho sp h ates  and  th e  
D N A  reached  p re tre a tm e n t level in  th e  g lan d u la r s tom ach .

The a u th o rs ’ conclusions are as follows: 1. The cholinergic dom inance o f 
th e  au tonom ic  nerves involves d ifferen t b iochem ical changes in  th e  g lan d u la r 
s to m ach  and  in  the  rum en . 2. A fter a chronic N eostigm ine tre a tm e n t “ sh o rt 
te rm ”  and  “ long te rm ” biochem ical changes can be observed  in  th e  g lan d u la r 
s tom ach . 3. V agotom y and  N eostigm ine tre a tm e n t resu lted  in  th e  sam e 
changes in  gastric  b iochem ism  (A cid-soluble inorgan ic  ph o sp h ates , p h o sp h o 
lip id  phosphates, RN A).

C H L O R O P H Y L L A S E  A C TIV ITY  IN  N O RM A L A N D  M UTA N T M A IZE
LEA V ES

A nna  H .-N a g y , Má ria  F űzi an d  Á g n es  F .-D á n ie l

D epartm en t o f E volu tion  and G enetics, E ö tvös L oránd  U niversity  and R esearch  Group of P la n t Physiology,
H ung arian  A cadem y of Sciences, B ud ap est

H y d ro ly tic  a c tiv ity  o f chlorophyllase p rep a red  from  norm al an d  m u ta n t 
leaves was s tu d ied  w ith  pu rified  ch lorophyll a and  ch lorophyll b as su b 
s tra te s .

I t  has been found  th a t  chlorophyllase rep a ra tio n s  solubilized b y  acetone 
o f various concen tra tions a tta ch e d  chlorophyll a and  b to  a d ifferen t e x te n t. 
M ichaelis co n stan ts  de term ined  in  L inew eaver-B urk  p lo ts were d ifferen t for 
th e  tw o su b stra te s .

C hlorophyllase p rep a red  from  th e  C-carotanic m u ta n t had  a h igher a c tiv ity , 
w hile p rep 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  norm al leaves.

D e term inations perfo rm ed  a t  d ifferen t stages o f ch lo rop last developm en t 
revealed  an increase in  chlorophyllase a c tiv ity  up  to  th e  period  o f g ran u m  
fo rm ation . A fu r th e r illum ination  resu lted  in  a decrease o f ch lorophyllase  
a c tiv ity  o f th e  m u ta n ts .

CO M PA R A TIV E IN V E ST IG A T IO N S ON E R Y T H R O P O E T IN  A C TIV IT Y  
BY M E A SU 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  an d  G. D eseô

2 nd In te rn a l Clinic and  In s titu te  of P atho logy , U niversity  M edical School, D ebrecen

A uthors have in v estig a ted  th e  a c tiv ity  o f e ry th ro p o e tin  in  ra ts  by  m easuring  
rad io activ e  iron  incorpo ra tion . The e ry th ro p o e tin  was ta k e n  from  th e  p lasm a 
o f ten  p a tien ts  w ith  developing po ly cy taem ia  v e ra  and  te n  o th e r p a tie n ts
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w ith  deco m p en sa ted  cor pu lm onale . T he a c tiv ity  value o f th e  found  e ry th ro - 
p o e tin  w as expressed  in  p er cen t o f th e  in co rp o ra ted  rad io ac tiv e  iron , m easured  
on th e  co n tro l group tre a te d  w ith  physio logical NaCl. To m ake th e  resu lts  
m ore co m parab le  th e  a c tiv ity  o f e ry th ro p o e tin  p rep ared  from  h u m an  blood 
h aem o ly sa te  w as d e te rm in ed  an d  th e  a c tiv ity  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 pu lm onale  p lasm a was com pared  to  th is .

A ccord ing  to  th e  in v estig a tio n s  th e  h u m an  haem olysa te  increased  th e  in co r
p o ra tio n  o f rad io ac tiv e  iron  b y  56 p e r cen t on th e  average , th e  cor pulm onale  
p lasm a  b y  149 p e r cen t, th e  p o lycy taem ic  p lasm a b y  193 per cen t, respective ly , 
d u rin g  24 ho u rs , com pared  to  th e  con tro l group. The values are corre la ted  
to  th e  m ass o f red  corpuscules co n ta in ed  in  1 m l b lood o f th e  experim en ta l 
an im als. T he resu lts  are sign ifican t w ith in  0.1 p e r cent.

C Y B E R N E T IC  A SPEC TS IN  T H E  M OTO R M EC 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 . V a d a y  an d  0 .  B ih a r i

N ational In s titu te  fo r M edicine o f  P hysica l E duca tio n  and  Sports an d  th e  Group of R esearch  C inem atography 
of th e  H u n g arian  A cadem y of Sciences, B udapest

L iftin g  o f th e  w eigh t was s tu d ied  u n d e r la b o ra to ry  conditions b y  th e  photo- 
k in o g rap h ic  m e th o d  dev ised  b y  us, an d  useful for th e  analysis o f m icro-effects 
occurring  in  th e  m o to r ac tion . In  th is  w ay  an  a rry th m ic  m odu la tion  o f m ove
m e n t v e lo c ity  could  be d em o n stra ted  in  periods proceed ing  a t a re la tiv e ly  
slow  or m ed ium  speed , w hile du rin g  th e  fa s te s t m otions an oscillation o f the  
acce lera tio n  values could  be m easured . The p erio d ic ity  o f th e  m ovem ent 
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  our opinion, 
is th e  consequence o f an  in te g ra tio n  of agonistic  and  an tag o n istic  forces. 
T he perio d ica lly  o p e ra tin g  an tag o n istic  effect could be d em o n stra ted  during  
th e  dece le ra tio n  phases in  th e  EM G  records.

On th e  basis o f m o to r con tro l ch arac te ris tic s  10 d ifferen t periods can be 
d isc rim in a ted  in  th e  m o tion  process in s tead  o f th e  u su al four. A ccording to  
th e  analysis o f these  periods, we consider th e  m otion  process as being contro lled  
b y  six  ty p es  o f m o to r forces w hich  jo in  to  form  th ree  force couples. In  the  
s ta t ic  phase  th ese  are th e  f ix a to r  and  a n tif ix a to r  forces th a t  becom e effective. 
In  th e  d y n am ic  phase  th e  m ain  d irec tion  o f th e  d isp lacem ent is de term ined  
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 irection  is influenced 
also b y  tw o  o th e r an tag o n is tic  m uscle groups, i.e. b y  th e  couple consisting 
o f th e  m o d u la to r and  th e  an tim o d u la to r.

98



ON A D R E N E R G IC  M EC 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 - 
LO G IC A L P R O P E R T IE S  O F T H E  M Y O CA RD IU M

J. P a p p  a n d  L. Sz e k e r e s

In s t i tu te  o f P harm acology , U niversity  M edical School, Pécs

I t  has been  show n th a t  in  th e  h e a r t in  situ  o f th e  an aes th e tized  dog electro- 
physiological changes u n d erly ing  th e  decrease in  fib rilla tio n  th re sh o ld  due to  
re flex  sy m p a th e tic  s tim u la tio n  elicited  b y  b ila te ra l ca ro tid  occlusion, fu r th e r 
to  d irec t e lectrical s tim u la tio n  o f th e  le ft s te lla te  ganglion, as well as to  in tr a 
venous o f adrenaline  or no rad renaline  are re la ted  to  th e  ex c ita tio n  o f adrenerg ic 
ß recep to rs. The decrease in  d iasto lic  th resh o ld , th e  sh o rten in g  of th e  re frac to ry  
period , as well as th e  increase in  asy n ch rony  of recovery  o f e x c itab ility  — all 
due to  th e  exp erim en ta l p rocedures m en tioned  — w ere p rev en ted  b y  1 -IN P E A , 
a com pound  possessing h ighly  selective ß recep to r b locking  p ro p ertie s  and 
p rac tica lly  no quinidine-like action , w hereas P h en oxybenzam ine  — an a 
recep to r b locking ag en t was w ith o u t effect. — I t  has also been  show n th a t  
th e  m echanism  of th e  a rrh y th m o g en ic  effect o f increased  ad renerg ic  a c tiv ity  
and  th a t  o f O uabain  are d ifferen t. W hile asy n ch ro n y  o f recovery  o f ex c itab ility  
was increased  b y  b o th  sy m p a th e tic  s tim u la tio n  and  to x ic  doses o f O uabain , 
a sign ifican t increase in  asy n ch rony  of im pulse p ro p ag a tio n  could be observed 
only  a fte r O uabain . — The effect o f O uabain  to  increase asy n ch ro n y  could 
n o t be in h ib ited  — in  co 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  selective b lockade o f th e  adrenerg ic  ß recep to rs.

T R A N S P O R T  CA PA CITY  O F LY M PH  T R U N K S  IN  DOG

N. P a pp  and G. B. Makara

In s t i tu te  of E x perim en ta l M edicine, H ungarian  A cadem y of Sciences, B udapest

1. The abdom inal and  tho rac ic  p a r t  o f th e  in ta c t  ly m p h  system  was perfused  
w ith  d ilu ted  p lasm a v ia  th e  in te s tin a l ly m p h  tru n k . P ressures w ere m easured  
w ith  e lec trom anom eters in  sm all tr ib u ta r ie s  n ear th e  cy ste rn a  chyli an d  the  
en trance  in to  th e  venous system . W hen th e  perfusion  ra te  was v a ried  a linear 
pressure-flow  re la tionsh ip  was found.

2. W hen perfusion was m a in ta in ed  for one hour, th e  ly m p h  system  tra n s 
p o rted  volum es 2 — 3 tim es m ore th a n  th a t  o f th e  m ax im al ly m p b  p ro d u c tio n  
m easured  a fte r p lasm apheresis . No d isru p tio n  o f ly m p h  tru n k  wall 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 ES P R O D U C E D  IN  P L A N T  М ЕТАВ * 
O LISM  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. P á l

D e p artm en t o f B o tan y  and P la n t Physiology, U n iv ersity  o f A g ricu ltu ra l Sciences, Gödöllő

The aim  o f th e  p re sen t exp erim en ts  was to  a sce rta in  th e  on togenetic  changes 
p ro d u ced  b y  th e  s tim u la to ry  an d  in h ib ito ry  effects, respec tive ly , o f gam m a 
ir ra d ia tio n  g iven  before sow ing on th e  n u tr i tio n  an d  ca rb o h y d ra te  m etabo lism  
o f d iffe ren t p lan ts .

These ex p erim en ts  have  been  m ade on m aize, bean , to m a to , and  sunflow er 
p la n ts  o f d iffe ren t age, exposed  to  th e  sam e grow ing conditions in  a clim ate 
ch am b er. The scope o f th e  in v estig a tio n  covered th e  m ovem ent o f th e  reserve 
n u tr i tiv e  m a te ria l (N , P , c a rb o h y d ra te ) , th e  ca rb o h y d ra te  co n ten ts  in  th e  
d iffe ren t organs as well as th e  u p ta k e  an d  in co rp o ra tio n  o f labelled  phosphorus. 
T he dose-values app lied  for th e  t re a tm e n t v a ried  betw een  500 to  10,000 r.

T he resu lts  o b ta in ed  so fa r in d ica te  th a t  for th e  in v estig a tio n  of the  positive , 
a n d  neg a tiv e  effects, re sp ec tiv e ly , o f th e  irrad ia tio n  o f th e  seeds on th e  g row th  
a n d  dev e lo p m en t o f th e  p la n ts , th e  q u a n tita tiv e  change in  th e  ca rb o h y d ra tes , 
w ith in  th is  th e  m o d ifica tio n  in  th e  ra tio  o f th e  to ta l  an d  soluble carb o h y d ra tes  
as well as th e  e x am in a tio n  o f th e  u p ta k e  and  in co rp o ra tio n  o f P 32 are p rom ising  
in  th e  reco gn 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  PA N C R E A S A N D  A CETY L-
C H O L Y N E

A . P u p p i , T .  M o n t s k d , L. K o m á b o m y , and A. T i g y i

In s titu te  o f B iology, U niversity  M edical School, Pécs

In  our ex p erim en ts  we h ave  in v e s tig a te d  th e  re la tio n sh ip  ex isting  betw een 
th e  exocrine secre tion  o f frog (R an a  escu len ta) pancreas and  acety lcho line 
b y  an a ly z in g  th e  changes o f th e  follow ing th ree  fun c tio n a l p a ram e te rs : We 
h av e  ex am in ed  on fa s tin g  an d  fed an im als, 1. th e  changes in  th e  ra tes  of 
cellu lar a c tiv ity  m ak in g  use of n e u tra l red  ab so rp tio n  m ethod , 2. q u a n tita tiv e  
changes in  th e  zym ogen sec re to ry  g ranules and , 3. a lte ra tio n s  o f th e  q u a n ti ta 
tiv e  ch arac te ris tic s  o f secre ted  p an crea tic  flu id  u n d e r th e  effect of acetylcholine 
in  va rio u s  doses. I t  has been  estab lish ed  th a t  acety lcho line produces effects 
on ly  in  m in u te  doses in  all o f th e  th ree  exam ined  p a ram ete rs  while in  h igher 
doses th is  su b stan ce  has no effect. The cellu lar a c tiv ity  level shows a 29 per 
cen t g row th  in  fa s tin g  an im 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. The n u m b er o f zym ogen sec re to ry  granules 
in  b o th  s ta rv in g  and  fed an im als shows a s ign ifican t d im in u tio n  following ace ty l
choline tre a tm e n t. A fte r ace ty lcho line  in jec tions th e  q u a n tity  o f secre ted  
p an c rea tic  flu id  doubles in  fa s tin g  ex p erim en 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 per cen t d im inu tion  
re la ted  to  th e  e lev a ted  level o f secre tion  o f p an c rea tic  flu id . On th e  basis o f
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th e  above m en tioned  facts i t  seems h igh ly  reasonab le  to  consider th e  reg u la to ry  
role of acety lcholine as a m ed ia to r in  th e  con 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  STATE

P .  R Ö H L IC H

D e p a rtm e n t of H isto logy and E m bryology, U niversity  Medical School, B udapest

The fo rm aldehyde-g lu ta ra ldehyde-osm ium  com plex  f ix a tio n  in tro d u ced  b y  
us in  th e  e lectron  m icroscopy o f th e  re tin a  m ade i t  possible to  follow th e  fine 
s tru c tu ra l changes o f pho to recep to rs  in  da rk - and  lig h t-a d a p ta tio n . In  rod  
o u te r segm ents o f d a rk -a d ap ted  frogs an d  ra ts  th e  tw o a d jac e n t m em branes 
o f th e  recep to r discs were closely apposed  con ta in in g  an  in te rm ed ia te  dense 
lay er o f v a ry in g  th ickness. A 700 to  900 L ux  illu m in a tio n  for several m inu tes 
m ade th e  apposing  m em branes o f th e  discs to  sep a ra te  an d  th e  in te rm ed ia te  
dense substance  to  d isappear.

D ifference abso rp tion  sp ec tra  received b y  c y to p h o to m e try  o f iso la ted  and  
fixed  rod  ou te r segm ents from  dark - and  lig h t-ad a p te d  frogs show ed in  dark- 
a d ap ted  pho to recep to rs  th e  presence o f substances h av ing  ab so rp tio n  m ax im a 
a t  480 and  380 /лт. The osm iophilia  of th e  dense su b stan ce  in  th e  recep to r 
discs and  th e  ab so rp tio n  p ro perties  o f a ldehyde-fixed  o u te r segm ents seem  
to  ind ica te  th e  id e n tity  o f th e  dense lay e r o f th e  discs w ith  th e  ch rom ophor 
o f rhodopsin , th e  re tin a l.

T H E  C O M B IN ED  E F F E C T  O F IO N IZ IN G  R A D IA T IO N  A N D  
M A G N ETISM  ON T H E  G R O W T H  O F V IC IA  FA B A  ROOTS

A. SÁNTHA

H ealth  Service o f th e  H ungarian  People’s A rm y and  “ F rédéric Jo lio t-C urie”  N ational R esearch  In s t i tu te  for R adiobiology
and  R adiohygiene , B udapest

In  co n tin u a tio n  o f earlier stud ies on th e  m u tu a l biological effects o f m ag
ne tism  and  ionizing rad ia tio n , th e  g row th  ra te  o f V icia fab a  roo ts u n d e r th e  
com bined effect of a m agnetic  fie ld  and  X -irrad ia tio n s  was s tu d ied .R es tin g  
and  p reg erm in a ted  seeds, respec tive ly , w ere p u t  in to  a hom ogeneous, p e r
m an en t m agnetic  field  o f a b o u t 3000 oersted  for 24 to  72 hours. N ex t, th e  
groups were d iv ided  in to  tw o p a rts . The h a lf  o f each  group was irrad ia te d  
w ith  a dose o f 200, 400 or 600 R , respec tive ly . The o th e r halves co n stitu ted  
th e  u n irrad ia te d  con tro ls. F in a lly , th e  m ean g row th  ra te  for 10 days was 
d e term ined  for b o th  th e  irrad ia te d  an d  con tro l groups. T he ir ra d ia tio n  and  
m agnetic  effect, respec tive ly , were also d e te rm in ed  — as com pared  to  th e  
norm al con tro l. The lec tu re  will re p o rt in  de ta il on th e  s ta tis tic a lly  ev a lu a ted  
resu lts , as 1. M agnetising o f re s tin g  seeds is ineffec tive, th e ir  irrad ia tio n
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in h ib its  g row th . 2. M agnetising  o f g e rm in a tin g  seeds p rom otes g row th , th e ir 
ir ra d ia tio n  in h ib its  g row th , p a ra lle l to  th e  dose. 3. M agnetised, res tin g  seeds 
are  less dam ag ed  b y  ra d ia tio n  th a n  germ in a tin g  ones. 4. A fte r irrad 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 row th  ra te  a p 
proaches th e  no rm al v a lue . Some sligh t g row th  m ig h t be d e tec ted  even a fte r 
600 R , w hile th e  con tro ls do n o t d isp lay  an y  g row th . A ccordingly , m agnetising  
to  a c e r ta in  e x te n t co u n terbalances th e  b ionegative  effect o f ionizing rad ia tio n s . 
T he m echan ism  of th is  p ro tec tiv e  effect is un revealed  as y e t.

T H E  U SE O F  N E U T R O N  A C TIV A TIO N  A N A LY SIS F O R  S T U D IE S  
ON M ETA B O LIC  A N D  T R A N S P O R T  PR O C E SS E S

A. Sá r d i and P. Sá n d o r

E x p erim en ta l R esearch  D e p a rtm e n t an d  P h arm aceu tica l O rganic C hem istry  In s t i tu te , B udapest

T he role o f m icroelem ents in  m etabo lic  an d  tra n s p o r t  processes was s tu d ied  
b y  a c tiv a tio n  analysis . S tab le , an d  p o rt-a c tiv a te d  isotopes were b u ilt in to  
th e  m olecule o f d iffe ren t p h arm aco n s, an d  i t  was possible b y  th is  m ethod  
to  follow  up  th e  m etabo lic  changes o f th e  drugs.

F o r th e  a c tiv a tio n  14 MeV n eu tro n s  were used  from  a n eu tro n -g en e ra to r, 
th e  co u n 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  using  th is  m eth o d  i t  was also possible to  de term ine  th e  oxygen 
c o n te n t o f organs p rev io u sly  d eh y d ra ted . A new  an d  qu ick  m ethod  was used 
for th e  ph y sica l an d  chem ical e lim in a tio n  o f th e  d is tu rb in g  m ateria ls .

T he I-m etab 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 eth o d  m ore sensitive ly , w ith o u t g iv ing active  I . One can exam ine th e  A TP 
m etab o lism  m ore e x ac tly  w ith  18 labelled  w a te r b y  using  ac tiv a tio n  analysis, 
th a n  w ith  32 iso tope . The p a th o log ica l processes in  th e  m uscu lar tissues, and  
th e  changes in  th e  co n cen tra tio n  o f N a, K , Cl, P  in  connection  w ith  these 
p a th o lo g ica l processes can be also m easured  b y  th is  m ethod . W hen  a v e ry  
sm all am o u n t o f sam ple  is availab le  in  th e  case o f t ra n sp o r t  across cellu lar 
m em brans — th e  co n cen tra tio n  o f sod ium  an d  po tass iu m  could be de term in ed  
m ore re liab le  b y  th is  m eth o d , th a n  b y  flam e p h o to m e try . — The significance 
o f selen ium , as tra c e  e lem en t, was p roved  in  th is  m anner. W ith  a su itab le  
s tab le  iso to p e , a g rea t n u m b er o f m etabo lic  in v estig a tio n s  were perform ed  
even  on h u m a n  m a te ria l (e.g. d u rin g  p reg n an cy , or in  fetuses).

T H E  E F F E C T  O F D E N E R V A T IO N  ON CA++ U P T A K E  AND A TPase
O F  SA R C O PLA SM IC  R E T IC U L U M

F. A .  S r e t e r  and J. G e r g e l y

D ep artm en t o f  Muscle R esearch , R e tin a  F o u n d a tio n , In s titu te  o f Biological and  M edical Sciences, K ennedy  
M emorial L abora to ries, M assachusetts G eneral H osp ita l and  D ep artm en t of Biological C hem istry, H a rv a rd  M edical School,

B oston, M assachusetts , USA

A n in te re s tin g  a sp ec t o f th e  n eu ra l reg u la tio n  o f m uscle s tru c tu re  and  
fu n c tio n  is th e  re p o rte d  change in  th e  m em branous s tru c tu re  o f th e  sarco 
p lasm ic  re tic u lu m  (SR) in  d e n e rv a te d  m uscle (1, 2) an d  th e  re p o rte d  increase
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in  th e  Ca + + tra n sp o r t  o f frag m en ted  sarcop lasm ic re ticu lu m  (F S R ) (3 ,4 ) . 
We u n d erto o k  a fu r th e r  s tu d y  o f th is  phenom enon , p a rtic u la rly  w ith  a view  
to  co rre la ting  tra n sp o r t, A TPase a c tiv ity  an d  u ltra s tru c tu re . The C a-up take  
of F S R  in  the  presence o f oxa la te  increased  a fte r  d en erv a tio n  for 12—14 days 
and  re tu rn e d  to  its  in itia l value in  a b o u t 30 days. D arin g  th e  sam e tim e 
A TPase ac tiv ity  s tead ily  increased . T hus in  the  th ird  an d  fo u rth  weeks a fte r 
d en erv a tio n  th e  ACa/A A TP decreased , in d ica tin g  a decreased  efficiency  o f 
th e  F S R . E lec tron  m icroscopic ex am in a tio n  o f n eg ativ e ly  s ta in ed  p rep a ra tio n s  
o f F S R  from  d en erv a ted  m uscle show ed a loss o f ta il-like  s tru c tu re s  a tta c h e d  
to  norm al vesicles. In  th e  absence o f ox a la te  no increase in  C a-up take  was 
observed. The A TPase a c tiv ity  increased  4-fold an d  th e  efficiency expressed  
as A Ca/A A TP was decreased from  th e  beg inn ing . F u r th e r  stud ies w ill be 
needed to  estab lish  th e  m echanism  of these  changes.
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A L L O ST 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 ROM A TIC
A M IN O  A CIDS

Ma ria  Staub  an d  G. D é n e s

In s titu te  of M edical C hem istry , U n iversity  M edical School, B u d a p est

In  E . coli К  12 th e  f ir s t  s tep  in  th e  b iosyn thesis  of a ro m atic  am ino acids 
is th e  condensa tion  o f P E P  (phosphoeno lpyruv ic  acid) and  E 4 P  (ery throse-4- 
ph o sp h ate ) to  D A H P  (2 -keto -3 -d eo x y -arab o h ep to n a te -7 -p h o sp h ate ). T here  
are th ree  D A H P -sy n th ase  isoenzym es in  th e  cells. The ca ta ly tic  a c tiv ity  of 
these  enzym es is th e  sam e, only  th e ir  s e n s itiv ity  to  allosteric  in h ib itio n  is 
d ifferen t.

In  th e  course of our in v estig a tio n s  th e  P H E  (pheny l-a lan ine) sensitive  
D A H P -sy n th ase  was p a rtia lly  p u rif ied  and  th e  reac tio n  m echanism  cleared  
b y  k in e tic  analysis. I t  has been  found  th a t  th e  free enzym e reac ts  f ir s t  w ith  
R E P  th e n  inorgan ic  p h o sp h a te  (the  f ir s t  p ro d u c t) is re leased  p rio r to  th e  
ad d itio n  of th e  second su b s tra te  E 4 P .

The essence of allosteric  reg u la tio n  is th e  change in  th e  co n fo rm atio n  o f 
these  enzym es. The change in  energy  due to  th e  fo rm atio n  of th e  enzym e- 
su b s tra te  or th a t  o f th e  en zy m e-in h ib ito r com plexes m ay  be re la ted  to  th is  
change in  confo rm ation . W e have found  th a t  th e  fo rm atio n  of enzym e- 
in h ib ito r  com plex is connected  on ly  w ith  a v e ry  sm all change in  energy . 
H ow ever, th e  fo rm atio n  of en zy m e-P E P  com plex  is accom pan ied  b y  —49500 
cal. change in  free -en 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  FR A C T IO N

M. S z a b o l c s  and A. Kövér

C entral R esearch  L ab o ra to ry  and  D ep artm en t of Physio logy, U niversity  M edical School, D ebrecen

A ccord ing  to  th e  d a ta  o f M artonosi (F ed . P roc. 23. 913. 1964) phospholip ids 
p lay  an  im p o r ta n t role in  th e  bu ild ing  up  o f th e  s tru c tu re  o f sarcoplasm ic 
re tic u lu m  (SR). In  th e  p re sen t ex p erim en ts  au th o rs  have  show n th a t  th e  
A TPase an d  cho linesterase  ac tiv itie s  o f S R -frac tion  o b ta in ed  from  fish  muscle 
is in c reased  upon  its  d igestion  w ith  phospholipase-C , a t  th e  sam e tim e  th e  
Ca a c tiv a tio n  o f A TPase as well as th e  C a-up take  o f S R F  decrease. T h e ir 
d a ta  suggest th a t  rem oval o f phospholip ids resu lts  in  a rea rran g em en t o f 
p ro te in  s tru c tu re  o f SR . The re la tiv e ly  low activ ities  o f A TPase an d  cholin
este rase  in d ica te  a h igher s tru c tu ra l o rgan iza tion  while th e  re la tiv e ly  high 
enzym e ac tiv itie s  show  a low er one in  SR .

The a u th o rs  h ave  d e m o n stra ted  th a t  enzym e ac tiv ities  are increased  b y  
d e te rg en ts  (desocycho la te , T rito n  X -100) in  a d ifferen t degree d ep en d en t on 
species. F o r exam ple  desocycholate  increases th e  cho linesterase  a c tiv ity  o f 
fish  m uscle S R F  b y  a b o u t 8 -16  fold, th e  A TPase a c tiv ity  3 -4  fold, the  
cho lineste rase  a c tiv ity  o f ra b b it  S R F  3 fold, an d  th e  A TPase a c tiv ity  1.5 fold. 
A n increase  in  enzym e a c tiv ity  in  th e  s im ilar d irec tion  b u t of 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 o f d e te rg en ts  to  d isorganize S R F  an d  th e n  th e  rem oval of d e tergen ts  
b y  gel f i l tra tio n  seem  to  be a co n v en ien t p rocedure  to  iso late  cholinesterase  
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  CELLS

IN  T H E  RAT

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 t i tu te  o f B iochem istry , U n iv ersity  M edical School, B u d ap est

D iab etes  was in d u ced  in  one o f tw o groups o f ra ts  b y  6 m g/100 g a lloxan  
g iven  in trav e n o u sly . The o th e r group was n eu ro tized  b y  sound , lig h t and  
v ib ra tio n a l s tim u li an d  b y  conflic ting  u n co n d itio n a l reflexes. These s tim uli 
w ere com bined  accord ing  to  a p rev io u sly  schedu led  p ro g ram . A ccording to  
th e  re c en t in v estig a tio n s  b o th  d iabetes  an d  n eu ro tiz a tio n  b y  th e  ab o v e-m en 
tio n e d  te ch n iq u e  give rise to  h y p ercho leste ro laem ia . Serum  cholestero l, free 
f a t ty  acid  an d  phospho lipo id  levels were m easured , and  th e  oxygen u p ta k e  
o f u n tre a te d  m ito ch o n d ria  an d  those  tre a te d  w ith  u ltraso n ic  v ib ra tio n  in  th e  
p resence o f su cc in a te  was observed  b o th  in  d iab etic  an im als w ith  blood sugar 
levels o f a b o u t 300 m g p e r cen t an 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 red u c tase  enzym e a c tiv ity  o f p a rtic les  o b ta in ed  b y  u ltrason ic  
v ib ra tio n  was d e te rm in ed .
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Increased  cholesterol levels were associated  w ith  e levation  o f free f a t ty  
acids and  phospholipo ids; th e  in c rem en t was d ifferen t in  th e  tw o groups. 
The oxygen u p ta k e  o f liver m ito ch o n d ria  increased  and  th e  N A D H 2 : N A D P 
oxydoreductase  enzym e a c tiv ity  also decreased  in  b o th  groups. The resu lts  
were analysed  s ta tis tica lly .

E F F E C T  O F A CO M B IN A TIO 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 CID  A N D  A T R O P IN E  ON PU L M O N A R Y  O ED E M A

I. Szám , A n n a  Guly á s  and J. H olló

4 th  M edical Clinic, U n iversity  M edical School, B udapest

The effect o f th e  “ C ocktail”  o f p roca ine, p h e n y le th y lb a rb itu ric  acid  and 
a tro p in e  (0.1 g p roca inum  hy d ro ch lo r., 0.015 g acidum  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 aqua  dest.) was te s ted  on ex p erim en ta l lung  
oedem a p roduced  e ith e r b y  ep inephrine  (0.8 m g/100 g in trap e rito n .)  or b y  
am m onium  chloride (0.7 m l/100 g o f 6 p e r cen t so lu tion  in trap e rito n .)  in  79 
w hite  ra ts . In  these  experim ents th e  effect o f th e  d rug  was com pared  to  th a t  
of procaine (0.5 m l/100 g of 1 p er cen t so lu tion  in tra p e rit .) . In  th e  experim en ts  
w ith  b o th  ty p es  o f oedem a th e  p e rcen tage  o f su rv iv in g  an im als an d  th e  
su rv iv a l tim e  were increased  essen tially , an d  also a certa in  p ro tec tio n  ag ainst 
p u lm o n ary  oedem a was observed . In  b o th  te s t  series th e  “ C ocktail”  (0.5 
m l/100 g o f 1 per cen t so lu tion  in tra p e rit .)  was m ore effective th a n  procaine.

7 o u t o f 10 p a tie n ts  w ith  severe lu n g  oedem a an d  sim u ltaneous diseases 
o f th e  c ircu lation , re sp ira to ry  tra c t ,  or c en tra l nervous system  were tre a te d  
successfully by  in jec tions of 10 m l o f th e  “ C ocktail” . In  14 cases th e  effect 
on b ronchospasm s was te s ted : each  o f th e  p a tie n ts  h ad  to  undergo  spiro- 
g raphic  te s ts  before “ C ocktail”  in jec tio n  and  a fte r. The sp irograph ic  resu lts  
were com pared  w ith  the  “ ep inephrine  re a c tio n ” o f 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 jec tion  increased  th e  v ita l capac ity .

C O N N ECTIO N  B E T W E E N  CATION T R A N S P O R T  A N D  S H A P E  
M A IN TEN A N C E O F E R Y T H R O C Y T E S

I lma Szász, I . Á b k y  an d  G. Gábdos

R esearch  In s t i tu te  o f th e  N atio n a l B lood C enter, B udapest

S trau b  and  G árdos p roved  th a t  th e  active  ca tion  tra n sp o r t  o f e ry th ro cy te s  
is an  A TP req u irin g  process. N akao  and  co-w orkers d e m o n stra ted  th a t  th e  
m ain tenance  o f th e  b iconcave shape o f e ry th ro cy te s  is also a fu n c tion  o f th e  
cellu lar A TP level. W h itta m  ra ised  th e  question  w h e th er th e  shape m ain tenance  
is a d irec t A TP u tiliz ing  fu n c tio n  or i t  requ ires A TP only  secondarily  th ro u g h  
th e  ion m igrations and  th e  changes in  shape  occur on ly  as a re su lt o f changes 
in  ion com position an d  osm otic re la tions.

105



T he connection  be tw een  active  cation  tra n s p o r t  an d  shape m ain 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 TP u tiliz ing  and  generating  
reac tio n s  (glycolysis in h ib itio n , fe rm e n ta tiv e  an d  ox id a tiv e  A T P resyn thesis). 
The tw o  processes w ere in fluenced  b y  o u ab a in  in  an  opposite  w ay  w hich 
suggests th e  independence  o f th e  tw o  m echanism s and  th e ir  co m petition  for 
A TP. In  a d d itio n  to  th e  K +-N a  + exchange , th e  K +- H + exchange, induced  
b y  N a F , w hich  re su lts  in  a s ig n ifican t decrease in  volum e was in v estig a ted . 
The re su lts  o f th ese  exp erim en ts  have  show n th a t  ca tion  tra n s p o r t  in  itse lf 
is b u t  o f li t t le  im p o rtan ce  in  th e  shape  changes. On th e  o th e r h an d  one has 
to  consider th e  A TPase in h ib ito ry  an d  th e  so called d irec t m em brane  effect 
o f N a F . T he differences o f th e  d irec t m em brane  effect on ca tion  tra n sp o r t 
an d  on shape m a in ten an ce  w ill be d iscussed , com pared  w ith  th e  ch arac te ris tic s  
o f ou ab a in -sen sitiv e  an d  in sensitive  A TPase frac tio n s  o f haem olysates and 
iso la ted  e ry th ro c y te  m em b ran e  p re p a ra tio n s , respec tive ly .

E F F E C T  O F  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 ETA R O LISM  O F RATS

I. Sz e l é n y i, J. Sós, В о к  N am  L i , L. Se l m e c i, J. R igó

In s t i tu te  o f  P ath o p h y sio lo g y , U n iv ersity  M edical School, B udapest

In  th e ir  f ir s t  ex p e rim en ta l series, au th o rs  p laced  albino ra ts  for 8 hours 
in  lo w -p ressu re-cham ber co n ta in in g  p u re , low  p ressu re  (260 m m H g) oxygen. 
T he con tro l an im als w ere k e p t u n d e r n o rm al a tm ospheric  conditions. R eginning 
w ith  th e  ex p e rim en ta l 8 hours th e  u rine  was collected  du rin g  24 hours and  
th e  N a , К  an d  Ca c o n ten t, as well as th e  to ta l-N  an d  am ino acid -excre tion  
d e te rm in ed . T he L D H  a c tiv ity  o f th e  b lood serum  an d  o f th e  m yocard , as 
well as th e  g lycogen -con ten t o f th e  h earts  were also exam ined .

I t  could  be e stab lish ed , th a t :
1. C a-excre tion  s ig n ifican tly  increases, N a-vo idance  s lig h tly  rises, K -excre- 

tio n  rem ains u n ch an g ed . The v a lue  o f th e  N a/К  ra tio  increases;
2. T he q u a n ti ty  o f to ta l-N  increases in  th e  u rin e ;
3. E x c re tio n  o f som e am ino acids rem ains un ch an g ed  (a sp artic  acid, g lu t

am ic acid , a rg in ine) vo idance  o f c e rta in  am ino acids (leucines, p h en y la lan ine  
p ro line , a lan ine) is increased .

4. L D H  a c tiv ity  o f th e  serum  an d  th e  m yocard  was id en tica l in  b o th  
g roups;

5. In  th e  course o f acu te  charge glycogen c o n ten t o f th e  h earts  d id  n o t 
change.
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CH A N G ES IN  LYOSOM AL EN Z Y M E A C TIV IT Y  IN  L Y M PH O ID  O RG A N S 
O F G U IN E A  P IG S  O F  V A R IO U S A G E

M á rta  Sz ig e t i

H istological and E m bryological In s t i tu te ,  U n iversity  M edical School, B udapest

The p h ag o cy to tic  a c tiv ity  o f th y m u s and  spleen has been  s tu d ied  in  early  
developm enta l stages o f guinea pig. As an  in d ica to r for m easuring  th e  process 
the  changes in  specific a c tiv ity  and  h istochem ical localiza tion  o f acid -para- 
n itro p h en y lp h o sp h a tase  were observed . The ex p erim en ta l resu lts  o f n eo n a ta l 
th y m u s show  a readiness to  physiological in v o lu tio n . The specific a c tiv ity  
o f acid p N P P -ase  increases com pared  to  th e  p revious em bryological s tag e ; in 
th e  h istochem ical p ic tu re  m acrophag  ac tiv a tio n  is a ccen tu a ted , p ro d u c tio n  
and  grow th  of H assa ll’s corpuscles are e leva ted . In  spleen b o th  enzym e 
a c tiv ity  and  th e  n u m b er of phagocy tic  cells rise in  even  g rea te r degree. A fte r 
tw o-th ree  weeks th e  ph ag o cy to tic  a c tiv ity  in  th e  th y m u s  em p h a tica lly  d e 
creases — sim ilarly  to  a reg en era tio n . In  spleen th is  change tak es  p lace only  
to  a slight ex ten t. W hile by  the  f if th  w eek of th e  developm en t o f th e  guinea 
pig enzym e a c tiv ity  increases again ; in  th e  th y m u s i t  reaches on ly  the  
em bryological level, in spleen i t  is m uch m ore p ronounced .

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  FR O G S

T. Sz il á g y i, H e d v ig  Cser n y á n szk y  an d  S. I m re

P athophysio logical In s titu te , U niversity  M edical School, B udapest

A ccording to  our investiga tions an tib o d y  p ro d u c tio n  can be observed  ag a in st 
soluble an tigens in  frogs a t  a su itab le  en v iro n m en ta l te m p e ra tu re .

To elucidate  th e  an ap h y lax ie  reactions, th e  reactions to  hom ologous and  
heterologous an tigens b y  sensib iliza ted  R an a  escu len ta  were in v estig a ted . 
The experim en ts  were carried  o u t on iso la ted  frog h earts  an d  on m esen teria l 
m icrocircu lation . A ccording to  th e  re su lts , no specific reactions were o b ta in ed  
to  hom ologous an tig en  on passive sensibilized iso la ted  frog h earts  b y  an ti- 
bov ine, y-globulin  and  an tio v a lb u m in  ra b b it  serum .

In  experim en ts  perform ed  on th e  p e rito n eu m  of passive sensibilized R an a  
escu len ta  prolonged co n trac tio n  o f th e  m esen terium  arterio ls  was observed  
a fte r th e  ap p lica tio n  o f hom ologous an tigen . This effect p roved  to  be specific 
on the  basis of th e  con tro l experim en ts.

A ccording to  our resu lts  am ong th e  in v estig a ted  biogen am ines (ad renalin , 
ace ty lcho lin , h is tam in e , sero ton ine) th e  h is tam in e  seem s to  possess sim ilar 
effect to  th e  m icrocircu la tion  reac tio n  of 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 ETA B O LIC  R A TE IN  C A PSA IC IN
D E S E N S IT IZ E D  RATS

J .  S Z O L C S Á N Y I

In s ti tu te  o f P harm acology , U n iv ersity  M edical School, Szeged

A ccording  to  p rev ious ex p erim en ts  th e  h y p o th a lam ic  w arm  recep to rs can 
be irrev e rs ib ly  desensitized  b y  capsaicin . Such desensitized  anim als are no t 
able to  reg u la te  th e ir  b o d y  te m p e ra tu re  ag a in st h e a t. (Jan csó , J an c só -G áb o r 
an d  Szolcsányi 1966). The ex p erim en ts  w ere ex ten d ed  to  th e  ex am in a tio n  
o f th e  reg u la tio n  o f th e  m etabo lic  ra te  in  desensitized  ra ts  a t d ifferen 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) or 20° C (cool) th e  0 2 consum ption  and 
b o d y  te m p e ra tu re  o f th e  desensitized  anim als d id  n o t d iffer sign ifican tly  from  
th a t  o f th e  con tro ls. H ence, capsaicin  desensitiza tion  d id  n o t influence the  
b asa l m etabo lic  ra te  an d  th e  chem ical te m p e ra tu re  reg u la tio n . H ow ever, 
capsaicin  d esen s itiza tio n  could  p re v e n t in  ra ts  a t  20° C th e  fall o f rec ta l 
te m p e ra tu re  an d  th e  decrease in  0 2 consum ption  in duced  b y  sc. in jec tio n  o f 
capsaicin .

A t a w arm  am b ien 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  o f th e  
desensitized  an im als exceeded in  45 m inu tes b y  1.5° C th a t  o f th e  contro ls, 
w hereas th e  rise in  0 2 consum ption  was p rac tica lly  th e  sam e in  b o th  groups 
(23 p e r cen t an d  25 p e r cen t, re sp ec tive ly ). C onsequently , th e  rise in m etabolic  
ra te  d u rin g  h y p e rth e rm ia  is n o t evoked  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  recep 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 CID 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  and G. D ó m j á n

In s t i tu te  of B iochem istry , U n iv ersity  M edical School, Szeged

A u th o rs  ex am in ed  b iochem ically  th e  free am ino acids in  th e  pe rfu sa te  o f 
ra b b it  k id n e y  p erfu sed  w ith  a rtific ia l p lasm a.

I t  was fo u n d  th a t  th e  iso la ted  p e rfu n d ed  k id n ey  co n tin u a lly  released  free 
am ino  acids. In  th e  p e rfu sa te  all th e  am ino acids bu ild ing  up  th e  s tru c tu re  
o f n a tu ra l  p ro te in s  w ere d e tec ted , an d  o th e r am ino acids, too .

E v e n  in  th e  f ir s t  h o u r th e  p e rfu sa te  con ta in s th e  above-m en tioned  am ino 
acids in  s ig n ifican t am o u n ts . T he ra tio  betw een  th e  am ino acids in  th e  m edium  
is a p p ro x im a te ly  sim ila r to  th a t  o f th e  b lood p lasm a. Some of th e  am ino 
acids (e.g. leucine an d  valine) m ay  be found  in  g rea te r am o u n t in  th e  p e rfu sa te , 
th a n  in  th e  b lood p lasm a.

T he u ncoup ling  o f th e  o x id a tiv e  p h o sp h o ry la tio n  increases to  a g rea t e x te n t 
th e  release o f a lm o st all th e  am ino acids.

T he possib le b iochem ical m echanism  of th e  release o f th e  free am ino acids 
b y  th e  iso la ted  p erfu sed  k id n ey  will be discussed.
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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 PLEX  BY G EL 
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

G y . T a m á s , E d i t  P i r o s k a , J .  F ö l d e s

1st D ep a rtm en t o f M edicine, U n iv ersity  M edical School, B ud ap est

I t  is w ell-know n th a t  an tibod ies are p roduced  in  m an  upon  rep ea ted  exposure 
to  insu lin . This research  was u n d e rtak en  w ith  th e  aim  of learn ing  m ore ab o u t 
th e  ap pearance  and  p roperties  o f these  an tibod ies. Serum  sam ples w ere in 
cu b a ted  w ith  125I insu lin  to  estab lish  th e  a n tig e n -a n tib o d y  b ind ing . In su lin -  
p ro te in  com plex was frac tio n a ted  b y  gel f il tra tio n  using S ephadex  G 100 and 
S ephadex  G 200 colum ns.

In  cases o f no rm al sera and  o f d iabetic  p a tie n ts  n ever receiv ing  insulin  
(freshly  d iscovered or T o lbu tam ide  tre a te d  ad u lt cases) th e  b in d in g  o f ra d io 
active insu lin  to  p ro te ins was ab o u t 10 per cen t. The b ind ing  in  cases o f insu lin  
tre a te d  d iabetics was ab o u t 50 per cen t. In  sera from  p a tie n ts  w ith  insu lin  
resistance th is  b ind ing  to  an tibod ies was v e ry  h igh , ap p ro x im a te ly  80 per cen t. 
T hus these an tibod ies can p lay  a p a r t  in  th e  fo rm atio n  of th e  resistance.

The in su lin -a n tib o d y  com plex, according to  its  m olecular size, belongs to  
7S globulins b u t we found com plex betw een  th e  19S and  7S p ro te in  peaks, 
too .

O ur p rocedure perhaps m akes i t  possible to  su b jec t an tibod ies o f b ad ly  
con tro lled  d iabetics to  ro u tin e  in v estig a tio n  and  to  charac te rize  th em  fu r th e r .

E F F E C T  O F SO FT B E T A -R A D IA T IO N  ON T H E  E X C IT A T IO N  
PR O C E SS E S O F T H E  M USCLE

J. T i g y i  and J. E g y e d

Biophysical In s titu te , U n iv ersity  M edical School, Pécs

The sem iconductor hypo thesis  developed in  our la b o ra to ry  suggests a 
possible sh ift in th e  ex c ita tio n  phenom ena caused b y  tre a tm e n t w ith  ionizing 
rad ia tio n . D uring  th e  la s t years, d ifferen t k inds o f rad ia tio n s  w ith  w ide energy  
sp ec tra  were in v estig a ted  from  th is  p o in t o f view , and m any  such exp erim en ta l 
d a ta  were gained w hich seem  to  su p p o rt th e  above hypo thesis.

The effect of th e  b e ta -rad ia tio n  of tr i t iu m  (m ax. energy  18 keV) was s tu d ied  
in th e  p resen t ex perim en t. The iso la ted  frog sarto rii w ere in cu b a ted  in  a norm al 
R inger so lu tion  con tain ing  tr i t ia te d  w ater w ith  a specific a c tiv ity  of 10 mC/ml. 
T he te m p e ra tu re  was 2 °C . The changes o f th e  th resh o ld  stim u lus vo ltage  
were m easured  as a func tion  o f irrad ia tio n  tim e i.e. th e  ra d ia tio n  dose. O ur 
resu lts  show ed th a t  th e  th resh o ld  s tim ulus vo ltage  decreased in abso lu te  and  
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  contro ls.

The electric resistance  of th e  m uscle tissue (a t 104 Hz) show ed no sign ifican t 
change e ith e r in long itud ina l or in  cross d irection . The po tassium  c o n ten t also 
rem ained  c o n stan t d u ring  th e  period  o f th e  ex perim en t.
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O ur in v estig a tio n s  seem  to  su p p o rt th e  hypo thesis  according  to  w hich a 
m in u te  change in  th e  e lec trica l s tru c tu re  can  p roduce  a s ign ifican t change in 
th e  e x 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 CE IN  T H E  RAT

H il d a  T ost an d  G. K övér

In s t i tu te  o f Physio logy , U n iv ersity  M edical School, B ud ap est

T he d is tr ib u tio n  o f N a 2S 20 3 ad m in is te red  in trav en o u sly  to  ra ts  su b jec ted  
to  u re te ra l b lockade an d  n eph rectom ized  ra ts  has been  in v estig a ted . T h io
su lp h a te  space has been  found  to  increase p rogressively  du ring  th e  period 
o f o b se rv a tio n , a tta in in g  41 an d  40 p er cen t of b o d y  w eigh t 90 m in a fter 
th e  in jec tio n  in  th e  an im als w ith  th e  u re te rs  lig a ted , and  in  th e  nephrectom ized  
an im als, re sp ec tiv e ly .

A p rim in g  in trav en o u s  in jec tio n  o f 50 m U  o f P itress in  w hich was followed 
b y  fu r th e r  50 m U  m u scu larly  caused th io su lp h a te  space to  increase to  57 
per cen t in  th e  f ir s t  g roup , 90 m in  a fte r th e  f irs t in jec tio n  o f P itressin .

I t  seem s reasonab le  to  assum e on th e  basis o f these  find ings th a t  posterio r 
p i tu i ta ry  e x tra c ts  increase  th e  p e rm eab ility  o f cell m em branes n o t only  in 
th e  k idney .

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 RATS

A N D  M ICE

I. Törő, Jr.
D e p a rtm e n t o f H isto logy and  E m bryology , U n iv ersity  M edical School, B udapest

In  earlie r in v estig a tio n s  we found  a p ecu liar 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  mouse 
p lacen ta . W e te rm e d  i t  “glomerural body” (1). The average size o f these  s tru c 
tu re s  m easu red  1 fj, in  ra ts  an d  1.5 [i in m ice; th e  n u m b er of th em  was ap p ro x i
m a te ly  10 to  15 per 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 he g lom eru lar bodies consist o f dense, helical th re a d s , 400 to  500 Â in  
d iam e te r. In  sp ite  o f th e  lack  o f an y  m em brane  a ro u n d  th e  bodies th e y  are 
d is tin c t o f th e  su rro u n d in g  cy to p lasm : th e  th re a d s  are em bedded  in  a clear, 
s tru c tu re le ss  g round  su b stan ce  ex ten d in g  over th e  w hole body .

T he g lom eru lar bodies are to p o g rap h ica lly  in  close connection  w ith  ribosom es 
found  in  g rea t n u m b er a ro u n d  th em .

S upposing  th a t  th e  g lom eru lar bodies are som ehow  in  re la tio n sh ip  w ith  
th e  m etab o lism  o f nucleic acids or p ro te in s , experim en ts  w ere carried  ou t 
u sing  e lec tro n  m icroscopical h is to ch em is try  and  au to rad io g rap h y . The glome-
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ru a i bodies were exposed  to  D N A -se, R N A -se an d  try p s in  d igestion , and  
in co rp o ra tio n  o f u racil-C 14, and  tr i t ia te d  aden ine , p h en y la lan in e , ty ro sin e , 
leucine, were in v estig a ted . A pproach ing  th e  question  from  an  o th e r angle we 
observed  th e  effects o f A ctinom ycin  D.

T he resu lts  will be d iscussed in  th e  lec tu re .

REFERENCE
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A STU DY  O F G L Y C O PR O T E IN S IN  RATS T R E A T E D  W IT H  M ETH Y L-
C E L L U L O SE

L. Va rg a , S. B e n k ő , T. T ib o l d i and F. L ászló

1st and  2nd M edical Clinic, U n iv ersity  M edical School, Szeged

In  ra ts  tre a te d  w ith  m ethylcellu lose th e  se ru m -m ucopro te in  rose, as com 
p ared  to  th e  con tro l, to  double th e  am o u n t (from  23 m g p er cen t to  46.5 mg 
per cen t), an d  neuram ine  acid  an d  hexosam ine also rose s ign ifican tly . The 
p ro te in -b o u n d  hexose d id  n o t change. The am o u n t of a lp h a  an d  b e ta  globulins 
am ong th e  p ro te in  frac tions increased  considerab ly . The h ep a tic  an d  ren a l 
hexosam ine concen tra tions also increased  a fte r  a d m in is tra tio n  o f m eth y l 
cellulose. The acidic m ucopolysaccharide co n ten t o f th e  k id n ey  h a rd ly  changed 
du ring  m eth y l cellulose tre a tm e n t. O f th e  serum  p ro te in s th e  level o f a lbum in  
in  hypophysectom ized  anim als d id  n o t sink  to  th e  sam e degree a fte r  m eth y l 
cellulose tre a tm e n t as in  th e  h ypophysec tom ized  con tro ls. O f th e  globulins 
i t  is on ly  th e  am o u n t o f th e  a lpha  globulins th a t  increased . The level o f p ro te in - 
b ound  hexosam ine an d  neu ram ine  acid also rose considerab ly  a fte r tre a tm e n t. 
The h ep a tic  hexosam ine and  neu ram in e  acid  c o n ten t d id  n o t change upon  
tre a tm e n t, nor d id  th e  rena l hexosam ine and  neu ram in e  acid  co n ten ts  o f the  
k idney  increase a fte r m ethy l cellulose tre a tm e n t.

M ETA B O LIC  S T U D IE S  ON Y O S H ID A  SARCOM ATOUS RATS

T. V á l y i-N agy  and E. H e t é n y i

Pharm acological In s titu te , U niversity  M edical School, D ebrecen

V ery few' reliab le d a ta  can be found  in  th e  p e rtin e n t l i te ra tu re  ab o u t 
investiga tions on changes in  th e  basic m etabo lism  of tu m o u ro u s an im als. 
A ccording to  th e  assum ption  of th e  au th o rs  th e  m etabo lic  level o f th e  host 
organism  influences th e  developm ent and  grow th  of tu m o u r to  a g rea t e x te n t, 
therefo re  th e  c larification  o f th is  p rob lem  m ay be o f g rea t significance. F or
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th is  p u rpose  th e y  m ade a s tu d y  o f th e  m etabo lic  changes in  ra ts  possessing 
solid  tu m o u rs  su b cu tan eo u sly  in o cu la ted  w ith  Y oshida sarcom a cells. I t  was 
estab lish ed  th a t  in  th e  in v e s tig a te d  tw o  series (5 anim als each), th e  basic 
m etab o lism  rose considerab ly , p a ra lle l w ith  th e  g row th  of th e  tu m o u r, th e  
in itia l v a lue  increasing  b y  100 per cen t in  th e  3rd  w eek o f th e  developm ent 
o f th e  tu m o u r . This can n o t be exp la ined  solely b y  th e  in c id en ta l increase of 
th e  m etabo lism  of th e  grow ing tu m o u r tissu e , because its  m ass will alw ays 
rem a in  essen tia lly  sm aller com pared  to  th e  w eight o f th e  whole an im al. In  
con tro l ex p erim en ts  i t  was asce rta in ed  th a t  n e ith e r th e  su b cu tan eo u sly  
in o cu la ted  piece o f liver, n o r th e  h e a t- tre a te d  (60° C) m ass of tu m o u r, nor 
a sim ple incision  in flu en ced  th e  m etabo lism  du rin g  an o b servation  period  
id en tica 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  the  
conclusions th a t  m ay  be d raw n  from  th e  o b ta in ed  resu 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
In s t i tu te  o f M edical C aem istry , U n iv e rtity  M edical School, D ebrecen

A ccording  to  th e  li te ra ry  d a ta  phosphory 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 o f 60 per cen t of to ta l a c tiv ity , 
w hich  w ould  m ake possible th e  b reakdow n  of th e  to ta l glycogen reserve in 
20 m inu tes or so. T herefore we suppose th a t  in vivo in h ib itin g  facto rs reduce 
th e  effect o f phosphory lase . I t  seem ed to  be in te re s tin g  to  exam ine w hether 
in te rm ed ia te s  reg u la tin g  phosphory lase  in  m uscle also have  an  in fluence on 
th e  fu n c tio n  o f th e  phosphory lase  system  in  th e  liver.

G -6-P has a re la tiv e ly  u n im p o r ta n t effect on liver phosphory lase  in  case 
o f g re a t co n cen tra tio n  w hich  is con sis ten t w ith  th e  fac t th a t  G -6-P is less 
o f an  end  p ro d u c t in  th e  liv e r th a n  in  th e  m uscle. The glucose, end p ro d u c t 
o f  g lycogen b reak d o w n  in  th e  liver in h ib its  th e  a c tiv ity  o f phosphory lase  
considerab ly . This in h ib itio n  differs from  th a t  o f th e  m usclephosphorylase 
so m uch  th a t  i t  c an n o t be suspended  b y  AM P. I t  corresponds to  th e  fac t th a t  
live r-p h o sp h o ry lase  can n o t be a c tiv a te d  b y  AM P. T hus th e  changing  o f glucose 
co n cen tra tio n  m ay  p lay  a role in  th e  reg u la tio n  o f th e  a c tiv ity  of phosphory lase , 
th a t  is, in  th e  m obiliza tion  o f glycogen. L iver differs from  th e  m uscle in its 
phosp h o ry lase  in a c tiv a tin g  system  too as fa r as G -6-P does n o t increase th e  
phosp h o ry lase  p h o sp h a ta se  fu n c tio n  o f th e  liver, and  on th e  o th e r h an d , it  
is unab le  to  su spend  th e  in h ib itin g  effect o f AM P. F u r th e r  we are s tu d y in g  
th e  effect o f ad d itio n a l in te rm ed ia tes  on th e  a c tiv ity  of liver-phosphory lase , 
a n d  on th e  change betw een  its  active  an d  inactive  form s.
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SOME A SPEC TS 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 TTY  A CID  (F FA ) IN  B LO O D  PLA SM A

K a t h e r in e  V é r t e s

1 St. Clinic o f M edical, U niversity  Medical School, B udapest

R egard ing  its d iagnostic  value in  d ifferen t m etabo lic  d is tu rb an ces , m ore 
and  m ore a tte n tio n  has been  p a id  recen tly  to  th e  assum ed significance of 
the  F F A  co n ten t of the  p lasm a.

Dole's m icrom ethod , developed for th e  ex ac t d e te rm in a tio n  o f m icro 
q u an titie s  of F F A  in  th e  p lasm a, p roved  h ighly  u n re liab ly  u n d e r our w orking  
conditions. On the  o th e r h an d , M osinger's m odification  o f th e  m eth o d  was 
found  excellen tly  su itab le  for clinical purposes. In  th is  m odifica tion  o f Dole's 
m ethod , changes in  colour o f a phenol-red  in d ica to r, d issolved in  a n -h ep tan e- 
e th an o l sy stem  in  th e  presence of N a -b a rb ita l bu ffer, is m easu red  spectro - 
p h o tom etrica lly . We found  th e  m ethod  rep roducib le , qu ick  and  specific enough. 
I ts  sen s itiv ity  was found  to  be a ro u n d  10 //.U.

C ontrol values, ob ta in ed  b y  th is  m ethod  sa tisfac to rily  covered th e  range 
w hich is accepted  as norm al in th e  p e rta 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 TIV IT Y

I . V in c z e  an d  G. D é n e s

In s titu te  of M edical C hem istry , U niversity  M edical School, B udapest

H om oserine-dehydrogenase is the  feedback  reg u la ted  enzym e o f th e  sy n 
thesis of am ino acids belonging to  the  a sp a rtic  acid  fam ily . The enzym e plays 
an im p o rta n t role in  th e  reg u la tion  o f the  syn thesis  of lysine, th reo n in e  and  
isoleucine. S tu dy ing  th e  reverse reac 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  was found  to  
be able to  opera te  w ith  b o th  NAD and  N A D P . The enzym e can be in a c tiv a te d  
by  PCMB w hich ind ica tes  th a t  i t  m ay be an  SH -enzym e. The feedback  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 proved  to  be a p p a r
en tly  com petitive  for hom oserine, non -com petitive  for N A D . The in h ib ito ry  
action  of th reon ine  is d im in ished , resp . e lim ina ted  b y  p o tassium  ions, as th e  
la t te r  are decreasing th e  K m of NAD and  reasing  th e  Kj o f th reo n in e . The 
po tassium  effect seems to  be specific, o th e r m onovalen t cations do n o t e x h ib it 
s im ilar effect, th e y  ac tu a lly  reduce th e  effect o f po tassium . The re la tiv e  effect 
of po tassium  ions is p H  dep en d en t, y e t in  th e  presence o f p o tass iu m  th e  p H  
op tim u m  of the  enzym e is unchanged . There is reason  to  suppose th a t  in  th e  
regu la tion  of th e  a c tiv ity  o f hom oserine-dehydrogenase som e role m ay  be 
ascribed to  po tassium  ions.

8 113



T E A R  A N D  SA LIV 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  ST IM U L A T IO N  O F C E R T A IN  H Y PO TH A L A M IC  N U C L E I

I skra  L a pin a

T he Physiological D ep a rtm en t of 1st P av lov  In s titu te  o f E xperim en ta l M edicine, L eningrad , 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 regions, th e  s tim u la tio n  
o f w hich  changes th e  food an d  w a te r regu la tion . This was observed  on ra ts , 
c a ts , sheep , dogs an d  m onkeys, b y  th e  au th o rs  A nan d  an d  B robeck , 1951; 
G ra s ty á n , L issák  an d  K ékesi, 1956; D elgado, 1962; K o sten e tsk ay a , 1963; 
B ogach , 1966; D o b rovo lskaya, 1967 and  o thers.

In  th e  p re sen t w ork  six  dogs w ith  te a r  and  saliva  fis tu la  were inv estig a ted  
T he secre tion  reflexes an d  th e  b eh av io u r du ring  th e  ea tin g  before and  a fte r 
th e  s tim u la tio n  o f v a rio u s  nuclei o f th e  h y p o th a lam u s (sup raop ticus, p a ra - 
v en tric u la ris , la te ra lis) w ere s tu d ied . We used th e  m orphological c lassifica
tio n  o f O. Sager, 1962. The h isto log ical con tro l o f th e  b ra in  was m ade by  
d r. O buchova. The in tro d u c tio n  o f steel b ipo la r electrodes (0.1 m m  in  d ia 
m e te r, glass iso la tion ) changed  th e  secretion  reflexes ip s ila te ra l, du ring  3-4  
weeks in  one an im al. T he 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  m A m p) re su lted  te a r  an d  saliva secre tion , b u t  only  on one side and  
caused  lick ing  an d  sm elling reactions. I t  was found  th a t  a fte r e lec trica l s tim u la 
tio n  o f th e  su p ra o p tic  an d  p a ra v e n tr ic u la r  nuclei th e  chem ical com ponen ts of 
te a r  an d  saliva  (p ro te in s an d  m ucopolysaccharids) are changed. The b eh av 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  increased  
from  200 .0-300 .0  gram m s to  1500-1700 gram m s. The p ro te in  c o n ten t o f 
te a r  m a rk ed ly  rose (from  8.0 +  0.3 to  20.4 +  0.9 in  one m l of te a rs ; p <  
< 0  .001). T he d a ta  suggest th a t  th e  an te rio r and  la te ra l h y p o th a lam ic  nuclei 
are  in v o lv ed  in  th e  reg u la tio n  o f food in tak e  an d  ta k e  p a r t  in  th e  reg u la tion  
o f chem ical com ponen ts o f te a r  and  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 EM B R A N ES

A. M. MONNIER
L aborato ire  de Physiologie générale —  F acu lté  des Sciences de P aris

A drop of linseed oil sp reads on an oxidizing so lu tion  (M n 0 4K  1 p. 1000) 
and  form s a th in  flex ib le m em brane ( I  /л). This m em brane  in serted  betw een  
sa lt so lu tions (for in stance  KC1 M/10), exh ib its  various p ro perties  analogous 
to  th a t  of liv ing  excitab le  m em branes: cation  se lec tiv ity  (w ith  a m ark ed  p re f
erence for K + over N a + ), n o n lin ear cu rren t-v o ltag e  re la tio n , responses to  
cu rren t charac te rized  b y  fa s t tra n s ie n t increases in conductance  of w hich th e  
frequency  augm ents w ith  c u rren t in te n s ity  (Mo n n ie r  an d  ah , 1965a, b). 
R ecen t w ork has confirm ed and  ex ten d ed  these  above resu lts . In te rc a tio n ic  
specific p e rm eab ility  of th e  above m em brane has been s tu d ied  th ro u g h  th e  
observation  of bi-ionic p o ten tia l. P e rm eab ility  increases in th e  following order: 
Li + , N a +, K  + , R b +, C s+, th e  p e rm eab ility  to w ard s  Li + , th e  m ost h y d ra te d  
cation , being th e  low est. O rganic cationic  drugs can perm eate  easily  th e  
m em brane (Go u d e a u , 1967). P e rm eab ility  increases w ith  th e  n u m b er and  
len g th  of th e  alkyl chains. T e tra b u ty l am m onium  chloride on one side of th e  
m em brane, and  LiCl on th e  o th e r a t th e  sam e co n cen tra tio n , p roduce a h igh 
bi-ionic p o ten tia l, close to  200 mV. W ith  ephedrine  chloride th e  p o te n tia l is 
abou t 138 mV. T hus th e  p e rm eab ility  of th e  m em brane to w ard s  respec tive ly  
ephedrine and  te trab u ty lam m o n iu m  is m ore th a n  100 an d  1000 tim es th a t  
tow ards Li + . F u rth em o re  th e  conductance  of th e  m em brane  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 resen t, even only  on one side 
of th e  m em brane. The large organic cations ap p ear: a) to  d isplace all inorgan ic  
cations from  th e  m em brane, b) to  possess in th e  la t te r  a v e ry  high  m obility . 
This fea tu re  could be exp lained  b y  th e  assum ption  th a t  inorgan ic  cations are 
res tra in ed , in th e ir  m otion , b y  hydrogen  bonds link ing  some w a te r m olecules 
of th e ir  h y d ra tio n  shell to  groups fixed  upon  th e  m em brane  re ticu lum . On th e  
co n tra ry , th e  m otion  of th e  large organic cations m ay  invo lve only  th e  w eak 
Л ак  d e r  W aa l’s forces th a t  occur betw een th e ir  a lky l chains an d  th e  lipidic 
re ticu lum .

Sanchez  and  R e y n ie r  (1967) have  confirm ed th a t  th e  res tin g  m em brane 
can be described fo rm ally  as a capac itance  and  a resistance  in parallel. C apac
itan ce  is usually  of ab o u t 4 х Ю “ 9 fa r a d -c m “ 2. The average re s is tiv ity  is 
8 X 109 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  orig inal 
linseed  oil. The resistance decreases m arked ly  w ith  te m p e ra tu re  (Q10 =  4). 
This ind ica tes th a t  th e  m em branes are com plex s tru c tu re s  in a labile condition  
in to  w hich large tran sfo rm a tio n s  occur. The dielectric  c o n sta n t is sm all (ab o u t 
15) as com pared  to  th a t  of w a ter, ind ica tin g  a ra th e r  lim ited  h y d ra tio n  of th e  
m em brane.

The responses of th e  m em brane are of tw o ty pes according  to  th e  in te n s ity  
of th e  cu rren t. C urren ts u n d e r ab o u t 30 х Ю “ 8 a m p - c m “ 2 elicit a s tea d y  
increase of conductance. W ith  s tro n g er cu rren ts  th e  increases o f conductance  
are tra n s ito ry  and  rep ea ted  a t  a frequency  w hich augm ents  w ith  th e  cu rren t 
in ten s ity . The conductance  during  th e  response can be tw e n ty  tim es th a t  of 
th e  resting  m em brane.

O ther lipidic m em branes can show ex c ita tio n  processes. G lycerol m ono- 
o leate  is know n to  form  aqueous gels. W hen to  th is  substan ce  a b o u t 10 p.



100 o f oleic acid is add ed , th e  superfic ial aqueous gel sp read  upon a w et cel
lophane sheet shows rep ea ted  change of conductance  w hen trav e rsed  by  a 
cu rren t.

T he essen tia l fea tu re s  w hich charac te rize  th e  various lip id ic m em branes, as 
m odel of ex citab le  s tru c tu re s  a re : rep ea ted  tra n s ie n t increases of conductance  
w hen trav e rsed  b y  a cu rren t, d ifferen t selective pe rm eab ility  tow ards th e  
various cations. H ow ever, ex c itab ility  occurs w ith  th e  sam e cations on b o th  
sides of th e  m em brane. The m ain  conditions for th e  ap pearance  of these  fea
tu re s  are: a) gel-like elastic  s tru c tu re , m od era te ly  h y d ra te d , b) fixed  charges 
induced  e ith e r b y  ox ida tion  or ad d itio n , c) te m p e ra tu re  betw een 15° and  30° 
C, d )  p H  betw een  5 an d  7.

T he m echanism  of response is still open to  specu la tion . The m ost prom ising 
hy p o th esis  a c tu a lly  in v estig a ted  is th e  ru p tu re , u n d e r th e  applied  electric 
field , of th e  hydrogen  bonds betw een th e  w a te r m olecules of th e  cationic 
h y d ra tio n  shell an d  fixed  groups on th e  m em brane  re ticu lum .

M o n n ie r  A. M., M o n n ie r  A., G o 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., 66 ,  suppl. 2, 147. 1965 b, Compt. Rend. Soc. Biol., 160,  
252.

G o u d ea u  H. 1967 a, b . J. Physiol., Paris, 59  (in  press).
Sa n c h ez  V. and R e y n ie r  R e b u f f e l  A. M., 1967, J. Physiol., Paris, 59  (in press).
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