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Abstracts of papers read at the plenary sessions

T H E  R H Y T H M  O F  L IF E

G. MÖDLINGER

INSTITUTE OF GENERAL ZOOLOGY AND COMPARATIVE ANATOMY,
EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

B iologists h a v e  b een  concerned fo r sev e ra l d e ca d es  w ith  th e  a d a p ta tio n  o f p la n ts  and  
an im a ls  to  th e  sp a tia l  conditions o f th e  e n v iro n m e n t. A d a p ta tio n  to  th e  ch ro n o lo g ica l o rd e r 
o f  th e  e n v iro n m en t h a s  on ly  recen tly  becom e a su b je c t o f  s tu d y  and an alysis. A d a p ta t io n  to 
th e  chronological o rd e r o f th e  e n v iro n m en t in c lu d e s  a  n u m b er o f life  p rocesses t h a t  c an  be 
o b se rv ed  in  all liv in g  beings; these  p rocesses a re  n o t  c o n tin u o u s  b u t period ica l a n d  a lte rn a te  
acco rd in g  to  a c e r ta in  rh y th m . T h ey  m ean  a n  a d a p ta t io n  o f th e  living b e in g  to  th e  d iu rn a l 
a n d  seasonal changes o f  en v iro n m en t; i t  is, th e re fo re , ju stified  to  te rm  th is  p e rio d ic ity  as 
“ rh y th m  o f life” . T h is  p eriod ic ity  is p re se n t in  a ll th e  life  processes o f  p la n ts  a n d  an im als ; 
i t  ap p lie s  also to  th e  ac tiv itie s  o f th e  h u m a n  o rg an ism  w hich , how ever, is in f lu e n c e d  b y  social 
fac to rs  as well.

N o t so long ago m an y  s tu d e n ts  o f  b io logy  s ti ll  f e lt  o u t of place w hen  c o n fro n te d  w ith  
th e  rh y th m  of life , a lth o u g h  th ere  is h a rd ly  a n y  life  p rocess or a c tiv ity  th a t  co u ld  be  reg ard ed  
as co n tin u o u s. I n  sp ite  o f  th is , as la te ly  as in  th e  la s t  d ecad es biologists still a ssu m ed  t h a t  th e  
v a rio u s  organs o f th e  an im als fu n c tio n ed  as m ach in es . F orsgren  was th e  f i r s t  to  recognize 
th e  rh y th m ic a l fu n c tio n in g  of th e  l iv e r , a lth o u g h  we th in k  th a t  a know ledge o f  rh y th m ic a l 
p rocesses w as n o t fu n d a m e n ta lly  new . O n th e  c o n tra ry ,  i t  ra th e r  seems th a t  th e re  w as h a rd ly  
a n y  resea rch  w o rk e r w ho would n o t h av e  guessed  th e se  re la tionsh ips. M any  q u o ta t io n s  and  
ev idences can  be c ite d  in  su p p o rt o f th is  v iew . L e t us n am e  H u fela n d  who in  h is w ell-know n 
w o rk , pub lish ed  as fa r  back  as 1797, re fe rre d  to  th e  2 4 -hour periodicity  in  m an .

M any n o tio n s  a re  used in th is  new  d o m ain  o f  re sea rc h  th a t  need to  be d e f in e d  since, as 
s ta te d  b y  K l e it m a n n , difficu lties a ris in g  from  th e  co o rd in a tio n  of d iffe ren t v iew s concern ing  
th e  o rig in  an d  su rv iv a l o f period ica l p h e n o m e n a  a re  m o stly  due to a co n fu sio n  o f  term s. 
To desig n ate  th e  re g u la rly  recu rrin g  a lte rn a tio n s  in  th e  changes of life p rocesses, th e  v a rio u s 
a u th o rs  use such  te rm s  as p e rio d ic ity , rh y th m , cy c le , f lu c tu a tio n , osc illa tion , v a r ia tio n , e tc . 
R h y th m  m eans th e  occurrence of sim ila r ch an g es a t  s im ila r in te rvals b u t i t  m a y  be also  u n d e r
sto o d  a s  a re g u la rly  recu rrin g  a lte rn a tio n  w h ich  m a n ife s ts  its e lf  th rough  a  m o v e m e n t, a  p rocess, 
a ch an g e  or a  phen o m en o n . A ccording to  o th e r  a u th o rs ,  rh y th m  e ith e r m ea n s  th e  re g u la rly  
re cu rrin g  q u a n ti ta t iv e  changes e ffec tin g  p e r io d ic ity  o r th e  m easurable m a n ife s ta t io n  o f these  
processes (H a l b e r g ). A t any  ra te ,  th e  p h e n o m e n o n  sh o u ld  be  te rm ed  r h y th m  as c o n tra s ted  
to  th e  s tro k e  o f m ach in es; i t  is a  fe a tu re  o f liv in g  b e in g s , a n  ancien t p h en o m en o n  o f  life  ( J o res) 
w h ich  ap p ea rs  in  th e  course o f p h y lo g en y  in  a n  e v e r  m ore  in tric a te  form  in  th e  p a ss in g  o f life 
processes in  tim e .

T h e  a t t r ib u te  “ 24 h o u r”  is em p lo y ed  to  in d ic a te  periodical processes a n d  s tru c tu ra l 
ch an g es w hich  ta k e  ab o u t 24 hours. T h e  a t t r ib u te  “ d iu rn a l” also serves to  in d ic a te  24-hour 
ch anges, w ith  th e  lim ita tio n , ho w ev er, t h a t  th e  ch an g es occur in  su b seq u e n t se c tio n s  o f th e  
sam e d ay . U n d e r th e  te rm  seasonal rh y th m  th e  s tru c tu ra l  and  fu n c tio n al c h an g es  occurring  
in  th e  fo u r seasons o f th e  tro p ic  y e a r : sp rin g , su m m er, a u tu m n  and w in te r  a re  sum m arized . 
I t  shou ld  be ta k e n  in to  co n sid era tio n , ho w ev er, t h a t  th e  fo u r seasons can be  th u s  d is tin g u ish ed  
on ly  u n d e r  m ed iu m  geographical la t i tu d e s  i. e. in  th e  tem p e ra te  zone, since q u a n ti ta t iv e  and  
q u a lita tiv e  changes in  th e  en v iro n m en ta l fa c to rs  a re  d iffe ren t in  th e  to r r id  a n d  a rc t ic  zones. 
I n  con n ec tio n  w ith  d e fin itions th e  te rm  p e rio d ic ity  d eserves special a tte n tio n ;  i t  in d ic a te s  all 
re g u la r ly  recu rrin g  changes, w h e th e r  in  th e  liv in g  or th e  inan im ate  n a tu re ,  irre sp ec tiv e  o f  
th e  tim e  period  o f  th e  periodical changes an d  o f th e  m ech an ism  m an ifesting  i ts e l f  in  th e  change, 
so t h a t  th e  ex p ress io n  tells n o th in g  o f th e  in tr in s ic  fa c to rs  involved in  th e  p h e n o m e n o n . A gain , 
th e  te rm  cycle is u n d ersto o d  as th e  to ta l i ty  o f  ch an g es recurring  w ith in  th e  o rg an ism  in  an  
in te g ra te d  form  as a  re su lt o f  c e r ta in  d e f in ite  m echan ism s w ith  d iscern ib le  t im e  periods. 
S y n ch ro n ize rs , so s ign ifican t in  rh y th m ic  p rocesses , m ean  e n v iro n m en ta l fa c to rs  o r th o se  
p h en o m en a  o f th e  en v iro n m en t w h ich  are  p e rce iv e d  as s tim u li by  th e  o rg an ism , a n d  d e te rm in e
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th e  ch rono log ica l s i tu a t io n  o f  a  g iven  rh y th m  w ith in  th e  2 4 -hour or seasonal p e rio d . I n  th is  
c ase  in te rm it te n t  or c o n tin u o u s  phen o m en a  m ay  be  in v o lv e d , or a regu larly  re c u r re n t  t r a n s i 
t io n  o f  a  s ta te  in to  a n o th e r , su ch  as th e  a lte rn a tio n  o f  l ig h t  a n d  darkness.

A s reg ard s th e  2 4 -h o u r rh y th m , th e  in fo rm a tio n  a b o u t  th e  course o f th e  d a y  is v e ry  
im p o r ta n t  for th e  an im a ls , m a n y  o f  w hich are in  p o ssessio n  o f  th e  so-called “ sense  o f  t im e ” . 
F o r  in s ta n c e , bees can  be  a cc u s to m e d  to  search  food a t  a  c e r ta in  tim e of th e  day . A fte r  h a v in g  
re c e iv e d  food for sev e ra l d a y s  a t  th e  sam e hour, th e y  w ill s t a r t  for th e  food e v en  i f  i t  is no  
lo n g e r g iv en  to  th e m  (R e n n e r ). I t  is n o t clear how  in se c ts  p e rce iv e  d ifferences in  tim e . I t  is 
in  a n y  case  do u b tless t h a t  b ees , reg u la rly  fed  a t  a  c e r ta in  h o u r, som ehow “ le a rn ”  w h e n  to  
e x p e c t  n o u rish m en t. T h is  p h e n o m e n o n  has a lre ad y  b e e n  d e m o n s tra ted  b y  th e  P a v lo v ia n  
school o n  m am m als, an d  i t  m a y  b e  in te rp re te d  in  th e  sen se  t h a t  tim e  has becom e th e  co n d itio n a l 
s tim u lu s  o f  food. T he “ sen se  o f t im e ”  is u n d o u b ted ly  b a se d  o n  periodical chem ical p ro cesses 
o ccu rrin g  in  th e  o rgan ism . T h e  co rrec tness o f th is  v iew  w as th e n  verified  b y  e x p e rim e n ts  in  
w h ic h  th e  m etab o lism  o f  b e e s , so tra in e d , was p ro m o te d  b y  a  tre a tm e n t w ith  th y ro g lo b u lin . 
A s a  r e su lt  o f  th is  t r e a tm e n t,  th e  bees ap p eared  fo r th e  fo o d  before  th e  usual t im e , w h e reas  
th e  o p p o s ite  re su lt w as o b ta in e d  b y  th e  a d m in is tra tio n  o f  q u in in e  (Gr a b e n sb e r g e r ). I t  follow s 
t h a t  th e  “ sense of t im e ” d e p e n d s  — a t least in  A r th ro p o d a  — on  periodical m etab o lic  ch an g es 
o f  th e  o rgan ism .

A n  in te re s tin g  w a y  to  p e rce iv e  th e  passage o f  th e  d a y  h a s  b een  recognized b y  th e  s tu d y  
o f  p lio to p e rio d ica l resp o n ses. I t  w as observed  th a t  — lik e  in  th e  vegetab le  k ingdom  — c e r ta in  
ch an g es in  th e  p hysio log ica l p rocesses w ere co n tro lled  b y  th e  len g th  of th e  d ay . So am o n g  
o th e rs  th e  seaso n al rh y th m  o f  p ro p a g a tio n , th e  o n se t o f  th e  r e s t  period  or d o rm an cy , e.g. th e  
d ia p a u se  o f  in sects, are  d e te rm in e d  b y  th e  len g th  o f d a y  r a th e r  th a n  by  th e  a m o u n t o f  lig h t. 
T h is  is su p p o rte d  b y  th e  o b se rv a tio n  th a t  p h o to p erio d ica l re sponses can be b ro u g h t a b o u t  
in v a r ia b ly  b y  th e  p ro lo n g a tio n  o f  th e  day ligh t b y  a  v e ry  w e ak  artific ia l ligh t. I n  th e se  cases 
i t  is n o t  th e  in te n s i ty  b u t  th e  d u ra tio n  of th e  p h o tic  e ffe c t w h ich  is th e  decisive fa c to r . T h is 
p h o to p e rio d ism  h as  a  g re a t  im p o rta n c e  n o t  only in  p l a n t  phy sio lo g y  h u t  also in  zoo-b io logy  
b e ca u se  th e  “ c ritica l d a y - le n g th ”  a ffec ts  th e  passing  o f  a n im a ls  in to  th e  period o f r e s t ,  fu r th e r  
i ts  te rm in a t io n  as w ell as th e  sw elling  and  detum escence  o f  th e  sex u a l glands of b ird s a n d  o th e r  
a n im a ls . T h a t  n o t  th e  in te n s i ty  a n d  th e  a m o u n t o f l ig h t  a re  in v o lv ed  in  these  p h e n o m e n a  b u t  
th e  le n g th  o f  d a y  is e v id e n t f ro m  th e  fac t th a t  th e se  tim e -m e asu rin g  processes in d u c e  eq u al 
p h o to p e rio d ic a l re sponses in  d a y lig h t and m o on ligh t a lik e . M oreover, anim als u se  th is  m o st 
re liab le  c r ite r io n  of th e  e n v iro n m e n t for gaining in fo rm a tio n  a b o u t  th e  passage o f seaso n s an d  
are  th u s  ab le  to  a d a p t  th e ir  l ife  processes to  th e  ch an g e  o f  seaso n s. T he seasonal f lu c tu a tio n s  
o f  te m p e ra tu re  or lig h t q u a n t i ty  do  n o t supp ly  as re lia b le  in fo rm a tio n  as th e  le n g th  o f  d a y  
b ecau se  a  c e r ta in  da ily  m e a n  te m p e ra tu re  an d  even  a  w e ek ly  m ean  tem p e ra tu re  m a y  re c u r  
sè v e ra l t im e s  a y ear, w hile a  c e r ta in  d e fin ite  d ay  len g th  o ccu rs  o n ly  once in spring a n d  once  in  
a u tu m n  a t  th e  equ inox . E v e n  a t  th e  tw o equinoxes i t  is o n ly  th e  len g th  of day  t im e  w h ich  is 
e q u a l, w h e reas  — in  C en tra l E u ro p e  — th e  q u a lity  o f s u n lig h t  is as a ru le spec tra lly  d iffe re n t, 
a fa c t  w h ic h  su b s ta n tia lly  in f lu e n c e s  th e  p e rio d ic ity  o f  life  p rocesses.

T h is  chronolog ical o r ie n ta t io n ,  based  on th e  s t r e n g th  o f  th e  seasonal changes in  d ay - 
le n g th ,  m a y  b e  ex p la in ed  b y  th e  a ssu m p tio n  th a t  a n im a te  c re a tu re s  have  acq u ired  d u rin g  
p h y lo g e n y  a h e red ita r ily  f ix e d  sen se  o f tim e. I t  is w ith  th e  m ea su re  g iven by  th is  sen se , o r 
p o ss ib ly  w ith  th e  d ay -le n g th s , t h a t  th e  organism s co m p a re  d a y  b y  d ay  th e  ien g th  o f d a rk 
n ess o r l ig h t .  A s soon as in  a u tu m n  a n d  sp ring , days b eco m e s h o r te r  o r longer th a n  th e  in h e r i te d  
m ea su re , a  physio log ical a la rm  signal releases a  w hole se r ie s  o f  processes. Of course, m a n , to o , 
h a s  a  p h y sio lo g ica l tim e  m e a su rin g  cap ac ity  th a t  d e v e lo p ed  in  th e  course o f p h y lo g en y  a n d , 
on  th e  o th e r  h a n d , as a n  e ffe c t o f  th e  factors o f social e n v iro n m e n t.

T h e  m ea su re m e n t o f  d a ily  t im e  tak e s  p lace acco rd in g  to  a n  id en tica l biological p rin c ip le , 
th e  p e rio d ica l processes c o n s t itu t in g  th e  princip le o f p h y sio lo g ica l tim e m easu rem en t. I f ,  fo r 
e x am p le , b ees “ t r a in e d ”  fo r a  c e r ta in  p a r t  o f th e  d a y  c a n n o t go in  q uest of food  fo r a  few  
d ay s , sa y , on  accoun t o f b a d  w e a th e r ,  la te r  th e y  w ill s t i ll  “ k n o w ” , w hen  to  look  fo r food; 
th e y  a g a in  v is it  th e  feed ing  p lac e  a t  th e  accustom ed tim e  (W a h l ). H ence, th e  “ biologic c lo ck ” 
o p e ra te s  w ith  th e  so-called p e r io d s  o f  d iu rn a l rh y th m .

T h is  d iu rn a l rh y th m  does n o t  m an ifes t its e lf  o n ly  th ro u g h  th e  “ sense of t im e ”  o f bees 
b u t  a lso  th ro u g h  a n u m b er o f  o th e r  physio logical processes su ch  as d iu rn a l p igm ent m ig ra tio n s  
o r  th e  f lu c tu a t io n  o f k in e tic  a c t iv it ie s . T he la t te r  h a v e  b e e n  ex am in ed  m ainly  in  in se c ts  an d  
m am m als ; fo r ex am p le , in v e s tig a tio n s  concerning sp o n ta n e o u s  a c tiv ity  were p e rfo rm ed  on  
w h ite  a n d  w h a rf  r a ts  in  th is  I n s t i tu te .  In  w h ite  ra ts , a  d e f in i te  24-hour rh y th m  of th e  sp o n 
ta n e o u s  a c t iv ity  w as d e m o n s tra te d : a  v e ry  p ronounced  m o to r  a c t iv ity  w as observed as fro m  
6 p . m . w h ic h  la s te d  th ro u g h  th e  g re a te s t  p a r t  o f th e  d a rk  p e r io d  and  was followed b y  a re s t  
p eriod  la s tin g  u n til  6 o ’clock in  th e  m orn ing . A bou t th is  t im e , w h ic h  coincided w ith  th e  sw itch 
in g  on o f  l ig h t ,  a  second b u t  sh o r te r  p h ase  o f a c tiv ity  b e g a n . T h e n  a n  u n in te rru p ted  p e rio d  o f
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re s t  en sued  u n til  5 to  6 p . m . A ccording to th e  ac to g ram s, th e  ov erw h elm in g  p a r t  o f th e  m o to r  
a c tiv ity  (77 pe r cen t) o ccu rred  in  th e  12-hour d a rk  period . A ccord ing  to  co m parative  in v e s tig a tio n s  
con cern in g  sp o n ta n eo u s  a c tiv ity , w h ite  ra ts  — k e p t in  a c e r ta in  season, and u n d e r c e r ta in  
en v iro n m en ta l c o n d itio n s — have  a p o ly p h ase , and  w h a rf  r a ts  a  m onophase, a c t iv ity .  T h e  
p e rio d ica l a lte rn a tio n  o f lig h t and  d a rkness decisively  in flu e n ce s  a c tiv ity  and m an ifes ts  i ts e lf  
m ore  stro n g ly  in  th e  w h a rf  th a n  in  th e  w h ite  r a t .  A c tiv ity  is f u r th e r  som ew hat a ffec ted  b y  th e  
tim e  o f feeding b u t  th is  in flu en ce  is w eaker in  th e  w h a rf  r a t  (K urcz). In  o th er e x p e r im e n ts , 
th e  em ergence o f in se c ts  from  th e  p u p ae  w as ex am in ed  fro m  th e  angle o f d iu rn a l r h y th m . 
I n  ad d itio n , q u a n ti ta t iv e  changes in  m etab o lism , c a rb o n  d io x y d e  p ro d u c tio n  or o x y g e n  c o n 
su m p tio n  u n d e r c o n s ta n t  con d itio n s hav e  b een  d e m o n s tra te d  (R a l p h , W olf , B r o w n ).

R h y th m ic  p rocesses in  liv ing  beings a re  u n d e r c e llu la r  a n d  c en tra l contro l. I t  is  n o te 
w o r th y  th a t  ce llu la r re g u la tio n  is lim ited  to  p la n ts , m a in ly  to  u n ice lls , w hile th e  m a jo r i ty  o f  
zoologists agree t h a t  th e re  is a  c en tra l h u m o ra l and  h o rm o n a l re g u la tio n  in th e  an im a l o rg a n 
ism . T h is has b een  e x p erim e n ta lly  d e m o n s tra ted . H u m o ra l co n tro l is evidenced b y  th e  b e 
h a v io u r o f som e b lood  p a ras ite s ; th ere  occurs, for e x am p le , a p ro m p t phase-sh ift in  th e  d e v e l
o p m en ta l p e rio d ic ity  o f  Plasm odium  cathem erium  if  th e  h o s t  o rgan ism  is exposed to  th e  l ig h t  
an d  d a rk n ess o f in v e r te d  p e rio d ic ity  (B o y d ). T h e  p e rio d ic ity  o f  M icro filaria  nocturna , a  p a ra s i te  
o f  h u m an  blood, is also re g u la te d  by  th e  p e rio d ica l ch an g e  in  th e  chem ical com p o sitio n  o f  th e  
p la sm a , since, w hen  th e  u su a l chronology of h u m a n  life is re v e rse d , th e  d ev elo p m en ta l r h y th m  
o f  th ese  p a ra s ite s  changes acco rd ing ly  (Y o r k é  and  B la lo c k ). In  a ll these  cases th e  a lte rn a t io n  
o f  lig h t and  d a rk n ess b rings a b o u t period ica l changes in  th e  h o s t organism  w hich  in f lu e n c e s  
th e  com position  o f th e  blood.

A n o th er ty p e  o f c e n tra l  reg u la tio n  is fo u n d  in  A r th ro p o d e ;  f lu c tu a tio n s o f p ig m e n t a re , 
acco rd ing  to  c e r ta in  a u th o rs , con tro lled  by  p e rio d ica l p rocesses in  th e  ne rv o u s system  (D e m o l l ). 
In  C rustacean s , a t te n tio n  h as been  called  to  th e  s ig n ifican ce  o f  th e  eyes in  th e  re g u la tin g  
m echan ism  o p e ra ted  b y  th e  a lte rn a tio n  of lig h t an d  d a rk n e ss ;  besides, im p o rtan ce  is a t t r ib u te d  
to  th e  blood in  th e  tran sm iss io n  o f im p u lse s  (W e l s h ). K o l l e r  p o in ted  to th e  in te rm e d ia ry  
ro le  o f  horm ones in  C ru stacean s , while K l e in h o l z  cau sed  p ig m e n ts  to  m igra te  b y  m e a n s  o f 
e y e-s ta lk  e x tra c t .  E a r lie r  in v estig a tio n s w ere  u n su ccessfu l in  th is  dom ain  b u t  m o re  r e c e n t  
re sea rch  w ork  has fo u n d  a b e tte r  ap p ro ach  to  th e  q u e s tio n  o f cen tra l re g u la tio n . H a r k e r  
d e m o n s tra te d  on  th e  P erip laneta  americana  t h a t  th e  rh y th m  d iscon tinued  a f te r  d e c a p ita tio n , 
b u t  reap p eared  w hen  a hom ologous su b p h a ry n g ea l gan g lio n  w as im p lan ted  to  th e  d e c a p ita te d  
in d iv id u a l. I t  re su lts  also from  o th e r  in v es tig a tio n s  t h a t  p e rio d ica l ac tiv ities  in  th e  A r th ro p o d a  
a re  su b jec t to  c en tra l h o rm onal reg u la tio n . N eu ro se c re to ry  cells in  th e  cerebral g a n g lio n  o f  th e  
Carabus hav e  b een  show n  to  o p e ra te  acco rd ing  to  a d iu rn a l  rh y th m . I t  is, h o w ev er, s t i ll  u n 
c e r ta in  w h e th e r  th e  rh y th m  of th e  n eu ro sec re to ry  cells o rig in a te s  from  th e  cells th e m se lv e s  or 
w h e th e r  i t  is c e n tra lly  re g u la te d  as i t  is in  v e r te b ra te s .

T he th e o ry  re g a rd in g  c en tra l re g u la tio n  of th e  d iu rn a l  rh y th m  in  v e r te b ra te s  is su b 
s ta n tia te d  b y  th e  sy n ch ro n o u s occurrence o f several d iu rn a l a c tiv itie s . I t  is fu r th e r  su p p o r te d  
b y  c e r ta in  w o rk ers  acco rd ing  to  w hom  th e  co n tro l o f  d iu rn a l a c tiv itie s  is located  in  th e  c en tra l 
n e rv o u s  system  w h ich  o p e ra tes  b y  a d eq u a te ly  in flu e n c in g  th e  endocrine g lands (A s c h o f f ).

A lready  Y o u n g , and  la te r  J o r es , p o in te d  to  th e  re g u la to ry  significance o f th e  h y p o p h y 
sis; since th e n , n u m ero u s  w orkers h av e  con cern ed  th em se lv es  w ith  in v estig a tio n s co n ce rn in g  
en d o crin e  a c tiv it ie s  an d  s tru c tu ra l changes in  th e  a n im a l o rg an ism . O th er in v e s tig a tio n s  bore 
on  th e  p rob lem  o f  re g u la tio n , am ong o th e rs  th e  re la tio n sh ip  be tw een  th e  d iu rn a l rh y th m  of 
th e  eosinophils a n d  th e  rh y th m  in  th e  a d ren o co rtica l sec re tio n  o f ke to s te ro id s ( H a l b e r g , 
R a d n ó t).

T h e  re la tio n sh ip  be tw een  th e  24-hour processes a n d  p h en o m en a  of th e  o rg a n ism  and  
th e  likew ise d iu rn a l rh y th m  o f th e  endocrine  g lands h a s  b een  in v estig a ted  in th is  I n s t i tu te .  
B esid es in v e s tig a tin g  th e  th y ro id , ad en o h y p o p h y s is , a d re n a l, and  th e  in te rs t i tia l  te s tic u la r  
cells o f w h ite  m ice , th e ir  sp o n taneous a c t iv ity  a n d  o x y g e n  consum ption  w ere a lso  s tu d ie d ; 
a p a r t  from  f in d in g  rh y th m ic a l d iu rn a l changes i t  w as o b se rv ed  th a t  th e  m ax im u m  o f  s tru c 
tu r a l  and  fu n c tio n a l a c tiv itie s  occurred  in  d a rk n ess , a phen o m en o n  in  h a rm o n y  w ith  th e  
n o c tu rn a l h a b it  o f  th ese  an im als.

I t  h as b een  fo u n d  th a t  th e  th y ro id  o f  w h ite  m ice is le a s t  a c tiv e  in th e  m o rn in g , so m ew h a t 
m ore  active  a t  no o n , m o st ac tive  in  th e  even ing , a n d  t h a t  a c tiv ity  decreases o n ce  m o re  a t 
m id n ig h t (M ö d l in g e r ).

As reg ard s  th e  n u m b er o f acidoph ils in  th e  a n te r io r  p i tu i ta ry ,  i t  was fo u n d  to  b e  h ig h est 
in th e  even ing , less d u rin g  n ig h t, m in im u m  in th e  m o rn in g  an d  once m ore in c re as in g  to w ard s  
m id d ay . Tw o ty p e s  o f basoph il cells o ccu r in  th e  e x am in ed  an im als . Sm all g lo b u la r  b aso p h il 
cells in  w hich  th e  cy to p la sm  co n ta in s PA S-positive  a n d  A F -p o sitiv e  granules a re  sca rce . T hey 
are  reduced  to  a  m in im u m  a t  noon, th e ir  n u m b er in creases in  th e  evening, reaches a  m ax im u m  
a t n ig h t and  d im in ishes again  in  th e  m o rn in g . T he o th e r  ty p e  o f b asophil cells c o n ta in in g  PAS-
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p o s it iv e  and  A F -n eg a tiv e  g ran u le s  ex h ib it tw o  m a x im a , one in th e  even ing  a n d  one in  th e  
m o rn in g , fu r th e r  tw o  m in im a , one a t  m id n ig h t a n d  one  a t  noon (O d o r f e r ). A  h is to ch e m ic a l 
a n a ly s is  o f th e  a d ren a l c o r te x  shows th a t  i t  c o n ta in s  th e  h ighest a m o u n t o f lip id s  in  th e  
e v e n in g  and  th e  low est in  th e  m o rn in g . S torage o f b iré f r in g e n t  lipids begins early  in  th e  m o rn in g , 
in c re a s e s  a b o u t th e  m id d le  o f  th e  d ay , reach es a  m a x im u m  in th e  even ing  a n d  d im in ishes 
a g a in  considerab ly  a t  m id n ig h t. T he volum e of th e  n u c le i o f  th e  fascicu la te  zone show s likew ise 
a  2 4 -h o u r cycle: th e  la rg e s t n u c le i w ere o bserved  a t  m id n ig h t, and th e  sm a lle s t a t  noon . T he 
d a r k  ad ren a lin e -p ro d u c in g  a n d  th e  lig h t n o rad re n a lin e -p ro d u c in g  m ed u lla ry  cells a re  easily  
d is tin g u ish a b le  in  d a y tim e . B ecau se  of increased  a d re n a lin  p roduction , th e  d is tin c tio n  b e tw een  
d a r k  a n d  lig h t cells is less c lea r  a t  n ig h t (K o n d ic s ). I t  h a s  been  found t h a t  th e  v o lu m e of th e  
n u c le i  in  th e  in te rs ti tia l  cells o f  th e  testic les is likew ise  su b je c t to  a d iu rn a l ch an g e : i t  is g re a te s t 
a t  m id n ig h t and d im in ish ed  b y  6 a. m .; th is  level is m a in ta in e d  u n til m id d a y , to  b ecom e low er 
a g a in  a n d  reach ing  i ts  lo w est v a lu e  a t  6 p . m . T h e n  a new  increase follow s, a n d  th e  m ax im u m  
is  o n ce  m ore re ac h ed  b y  m id n ig h t (K ovács). R h y th m ic  s tru c tu ra l changes o ccu r a lso in  th e  
n e u ro se c re to ry  cells o f  th e  su p ra o p tic  an d  p a ra v e n tr ic u la r  nuclei o f th e  h y p o th a la m u s : 
n e u ro se c re tio n  is sy n th e tiz e d  a t  n ig h t and  m o b ilized  a t  noon (Od o r f e r ). T h e  o x y g en  con
s u m p tio n  of th e  an im als  show s a  d e fin ite  d iu rn a l f lu c tu a t io n , being low in  d a y -tim e  an d  h igh 
a t  n ig h t  (K urcz).

T h e  th y ro id  g lan d  o f  w h ite  ra ts  has a r h y th m  sim ila r  to  th a t  seen in  th e  w h ite  m ouse ; 
th e  th y ro id  of w h ite  r a ts  is, how ever, generally  m o re  a c tiv e  (Mö d l in g e r ). A s im ila r  rh y th m  
h a s  b e e n  observed in  th e  a n te r io r  p itu ita ry : th e  s e c re to ry  a c tiv ity  of th e  а -cells is h ig h est 
a b o u t  n o o n  and in  th e  ev en in g . Since th is  a c tiv ity  is p a ra lle l  to  th a t  o f th e  th y ro id ,  i t  m a y  be  
a s su m e d  th a t  th e  а -cells p ro d u c e  th y ro p ro life rin , one  o f  th e  th y reo tro p ic  h o rm o n es (O d o r f e r ). 
A  d iu rn a l  rh y th m  can  be o b se rv ed  also in  th e  a d re n a l c o r te x  in  respec t o f lip id s, a sco rb ic  ac id , 
r ib o n u c le ic  acid and  cell m ito sis . T he d iu rn a l rh y th m  o f th e  g lom erular zone is re g u la te d  b y  
th e  u p ta k e  of food, w h e reas th e  rh y th m ic  s tru c tu ra l  ch an g es of th e  fa sc icu la te  a n d  re tic u la r  
zo n es a re  con tro lled  b y  th e  a lte rn a tio n  of l ig h t a n d  d a rk n e ss  (K o n d ics). R h y th m ic  changes 
d e p e n d in g  on th e  a lte rn a tio n  o f l ig h t and  d a rk n ess h a v e  b een  observed in  th e  n e u ro sec re to ry  
so -c a lled  v eg eta tiv e  g an g lio n  cells of th e  re tin a  (O d o r f e r ). The ren al fu n c tio n  o f th e  sam e 
a n im a ls  follows a p ro n o u n ced  d iu rn a l rh y th m , as re f le c te d  by  the  f lu c tu a tio n  o f th e  u r in a ry  
o u tp u t  a n d  th e  q u a n ti ta t iv e  ch an g e  of its  c o n s titu e n ts  (K urcz).

T h e  24-hour rh y th m  of th e  endocrine g lands is c losely  re la ted  to  th e  p e rio d ic ity  o f th e  
s e x u a l  cycle and th e  o v ip o sitio n . I t  has been e x p e r im e n ta lly  proved th a t  th e  se x u a l a c t iv ity  
o f  r a t s  is h ighest in  d a rk n e ss , a n d  th a t  th is  p h e n o m e n o n  is largely  re g u la te d  b y  h y p o p h y se a l 
h o rm o n e s . B y  b irds th e  lay in g  o f  eggs is lim ited  to  c e r ta in  hours of th e  d a y , a n d  th e  d iu rn a l 
r h y th m  o f th e  h y p o p h y sis  is o f decisive  im p o rtan ce  a lso  in  th is  in stan ce  as has b e en  d em o n 
s t r a te d  o n  pigeons in th is  I n s t i tu te  (Apor  and  St o h l ).

T h e  question  arises h e re  w h e th e r d iu rn a l r h y th m  can  be m odified  b y  a ch an g e  in  th e  
sy n c h ro n iz e rs , in  o th e r w o rd s , w h e th e r  rh y th m  can  b e  d e sy n c h ro n iz e d .lt  seem s th a t  va rio u s 
d iu rn a l ly  rh y th m ic  a c tiv itie s  a re  n o t  alw ays u n d e r  u n ifo rm  regu la tion  in  h ig h er a n im a ls . T h is 
b e c o m e s  c lear w hen we w a n t  to  change th e  rh y th m  o f  th e  organism  b y  a n  in v e rs io n  o f th e  
se q u e n c e  o f  lig h t an d  d a rk n ess : in  resp ec t o f som e a c tiv it ie s , a sa tis fac to ry  r e su lt  c an  be 
o b ta in e d  in  2 o r 3 days, w h ereas o th e r  fu n c tio n s re q u ire  8 to  10 days for being  a d a p te d  to  th e  
n ew  r h y th m  of lig h t a n d  d a rk n ess .

T h e  d iu rn a l rh y th m  o f  s t ru c tu ra l  and fu n c tio n a l ch an g es leads us to  seaso n al rh y th m s , 
a n d  th is  th e  m ore as th e  v a r io u s  phases of th e  d iu rn a l  rh y th m  itse lf m ay  u n d e rg o  seasonal 
v a r ia t io n s .  D ifferen t o rg an s, th e  endocrine  g lands in  p a r tic u la r ,  have been s tu d ie d  in  v e r te 
b r a te s  a n d  in v e rte b ra te s  a like .

A s to  th e  seasonal ch an g es o f th e  endocrine  g la n d s , in  th e  f irs t  p lace  th e  p e rio d ica l 
c h a n g e s , occu rring  in  each  seaso n  a n d  recu rring  each  y e a r  in  s tru c tu re  an d  a c t iv ity  o f th y ro id  
w ere  d e a l t  w ith . I t  has b een  fo u n d  t h a t  th e  th y ro id  g la n d  o f p o ik ilo therm al an im a ls  d isp lay s  a 
lo w e r a c t iv i ty  a n d  is m ore  d ire c te d  to w ard s sto rage  in  w in te r  and  shows in creased  a c t iv ity  in  
su m m e r , w hereas th e  a c t iv ity  o f w arm -blooded  a n im a ls  is m ore in ten siv e  in  w in te r  a n d  is 
d ire c te d  to w ard s  sto rage  in  su m m er (L ie b e r , H a g e n , M e is e n h e im e r , E g g e r t , W a tzk a , 
Sp o t t e d , G l e b in a , G. Gá l , I. Gá l , Mö d l in g e r ). S easo n a l changes in th e  s tru c tu re  o f th e  
th re e  p i tu i t a r y  lobes h a v e  b een  o bserved  by  sev era l a u th o rs  (Sk lo w er , B o ck , Ma t t h e w , 
L a n g e , S c h ild m a c h er , K o ch , A p o r ). In v e stig a tio n s  c a r r ie d  o u t on gu inea p igs a n d  w h ite  
m ice  re v e a le d  seasonal ch an g es in  th e  in te rp ro p o rtio n  o f  th e  th ree  k inds of a d e n o h y p o p h y sea l 
cells (O d o r f e r ). Few  w o rk e rs  h a v e  concerned th e m se lv e s  w ith  th e  seasonal rh y th m  o f th e  
a d re n a l,  a lth o u g h  i t  was e x a c tly  in  th is  organ  of th e  fro g  t h a t  a  seasonal a p p ea ran c e  o f  c e r ta in  
cells w as  f i r s t  d e m o n s tra ted  (St il l in g ). Sto h l  w as th e  o n ly  a u th o r to  e x am in e  seasonal 
s t r u c tu r a l  changes in  th e  a d re n a l o f  guinea pigs, g ro u n d  sq u irre ls , m u sk -ra ts  a n d  b a ts .  T he 
th re e  a d ren o c o rtic a l zones a n d  th e  m ed u lla  of gu inea  p ig s  w ere  found  to show  m ark e d  seasonal
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s t ru c tu ra l  changes. A ccord ing  to  o b se rv a tio n s m ade in  th is  I n s t i tu te ,  th e  s tru c tu re  o f th e  in 
su la r  a p p a ra tu s  of p igeons ch an g es w ith  the  seasons, th e ir  b loo d -su g ar level f lu c tu a tin g  in 
p a ralle l ( E l e k e s ).

Seasonal s tru c tu ra l  ch an g es can  be observed in  th e  n eu ro sec re tio n  of th e  nu c leu s la te 
ra lis tu b e ris  o f ten ch , T in e a  vulgaris  (Sch arrer), in  th e  su b p h a ry n g ea l ganglion  of P a lu d in a  
(G o r f f ), as also in  th e  ce reb ra l ganglion  of A stacus leptodaclylus  (K o no k ).

T h e  q u estio n  arises as to  th e  facto rs causing  th ese  ch anges. E v e r since th e  o n se t o f 
ex p e rim e n ta l re sea rch  w o rk  on period ica l processes th e re  h a v e  e x is te d  tw o o p p osite  o p in ions. 
T h e  a d a p ta t io n  of b io logical pe rio d s to  th e  period ical p ro cesses o f th e  p h y sico -chem ical e n 
v iro n m e n t an d  to  th e  v a r io u s  seasons ind ica tes th a t  e x te rn a l  fa c to rs  are deep ly  in v o lv e d  in  
th e  re g u la tio n . W hen  b io log ical rh y th m  is d e term ined  ex c lu siv e ly  by  such  e n v iro n m e n ta l 
fac to rs  we speak  of ex ogenous rh y th m . If, in th e  la b o ra to ry , th e  connections w ith  th e  p e r io d 
ica lly  chan g in g  e n v iro n m en t a re  in h ib ited  and a c o n s ta n t  a r tif ic ia l en v iro n m en t is c rea te d , 
an im als  w ith  a p u re ly  exo g en o u s rh y th m , e. g. a n ts , becom e ap erio d ica l, w hereas o th e r  an im a ls  
m a in ta in  th e ir  p e rio d ic ity  also u n d e r  such conditions. R h y th m  in  th e  la t te r  case is ro o te d  in 
th e  an im a ls  them selves a n d  is te rm ed  endogenous. B e tw een  th e se  tw o ex trem es, th e  ex is ten ce  
of a th ird  m ay  be p o s tu la te d  w here  a jo in t m a n ife s ta tio n  o f b o th  rh y th m s can be o b se rv ed . 
T h is  w ould  m ean  th a t ,  u n d e r  n a tu ra l  conditions, en d o g en o u s p e rio d ic ity  is a lw ay s closely  
c o n n ec ted  w ith  exogenous re g u la tio n , since the  effect o f ex o g en o u s facto rs, a so rt o f su p erp o sed  
lay e r, m ig h t in fluence in  c e r ta in  species th e  p h y lo g en e tica lly  evo lved  endogenous rh y th m .

So, w hen  sea rch in g  fo r som e exogenous fa c to r , w e f in d  a  g re a t n u m b er o f  p e rio d ica l 
processes in  th e  e n v iro n m en t, a n d  i t  is d ifficult o r im possib le  to  p ick  o u t one of so m a n y  fa c to rs  
as responsib le  for th e  rh y th m ic  changes, since com plex  r a th e r  th a n  sim ple effects a re  in v o lv ed . 
T h e  p lace  of a given rh y th m  w ith in  th e  d iu rnal o r seaso n al p e rio d  is d e term ined  by  m eteo ro lo g 
ical fac to rs  th a t  m ig h t be  re g ard e d  as m eteorological sy n ch ro n ize rs . I t  is as y e t u n k n o w n  by  
w hich  o f th e  synch ro n ize rs  life  rh y th m  is influenced a n d  to  w h a t e x te n t because  — so fa r  — 
on ly  th e  effects o f few  sy n ch ro n ize rs , m ain ly  o f lig h t a n d  te m p e ra tu re , have  been  th o ro u g h ly  
exam in ed .

T he a ssu m p tio n  t h a t  th e  d iu rn a l rh y th m  is an  a lte rn a t io n  of chem ical processes in  th e  
o rg an ism , gave th e  in c e n tiv e  to  exam ine th e  in flu en ce  of te m p e ra tu re  on th e  le n g th  o f th e  
periods. I t  w as to  b e  e x p e c te d  t h a t  periods w ould becom e sh o r te r  a t  high , an d  lo n g er a t  low 
tem p e ra tu re s . As a m a t te r  o f fa c t, th e  f irs t e x p erim en ts  su p p o rte d  the  th eo ry  of a d ep en d en ce  
on  te m p e ra tu re  (K a lm u s), b u t  th e  prolonged effect o f  h ig h er or lower te m p e ra tu re s  re su lte d  
in th e  o b se rv a tio n  th a t  p e rio d ic ity , w ith  some re se rv a tio n s , w as large ly  in d ep e n d en t o f te m 
p e ra tu re . T his was d e m o n s tra te d  in  th e  f irs t p lace in  re sp e c t o f th e  “ sense of t im e ”  in  bees 
( K a lm u s). F lu c tu a tio n s  o f te m p e ra tu re  th a t  occur once  o n ly , o r follow  a d iu rn a l p e rio d ic ity , 
a re , e x cep t for in sec ts  a n d  a m p h ib ian s , generally  less e ffec tiv e  as synchronizers th a n  th e  a l
te rn a tio n  of lig h t a n d  d a rk n ess .

As reg ard s  d iu rn a l a n d  seasonal rh y th m  th e  e ffe c t o f lig h t an d  d a rkness as also t h a t  of 
d iffe re n t w ave-len g h ts  h av e  been m ore th o ro u g h ly  s tu d ie d  th a n  th a t  o f te m p e ra tu re . E x p e r i
m en ts  p e rfo rm ed  in  th is  fie ld  m ake  it  ev id en t th a t  l ig h t  h a s  a  decisive in fluence on  th e  d ev el
o p m e n t o f 24-hour a n d  seasonal rh y th m .

T he g onadal fu n c tio n  of b ird s can be in creased  w ith  a rtific ia l ligh t, an d  — w h en  in  a 
s ta te  o f re s t — th e  sex u a l g lan d s can  be a c tiv a te d  ( R o w e n , B e n o it , B is s o n e t t e ). C o n tra 
d ic to ry  fin d in g s o f f u r th e r  ex p erim en ts  w ith  lig h t p ro m p te d  us to  in v es tig a te  th e  p ro b lem : 
w e exam in ed  th e  e ffec t o f  lig h t ra y s  of d iffe ren t w a v e -le n g th s  and  th a t  o f d a rk n ess  on  th e  
th y ro id  o f pigeons. C hanges occurring  in th e  s tru c tu re  o f th e  th y ro id  u n d e r th e  in flu en ce  of 
l ig h t w ere fo u n d  to  d ep en d  on th e  w ave-leng th  of lig h t, a n d  th e  s tru c tu ra l changes cou ld  be 
reconciled  w ith  th e  seaso n al changes of rh y th m  as o b se rv ed  in  pigeons. On th e  ev id en ce  o f our 
ex p erim e n ts , we a re  in  a g ree m e n t w ith  Sch a r r er  a n d  th in k  th a t  i t  is along th e  lin e : eye- 
c e n tra l  n ervous sy s te m  — h y p o p h y sis  th a t  one h as  to  look  for th e  m echan ism  o f th e  effect 
p ro d u ced  by  lig h t. T h e  su b se q u e n t in v estiga tions o f F r e y  co n cern ing  th e  physio logy  o f v isua l 
fu n c tio n , those  o f B e c h e r  concern ing  th e  sec re to ry  v e g e ta tiv e  ganglion  cells o f th e  re tin a ,  and 
also th e  in v es tig a tio n s  o f H o llw ic h  concerning th e  e ffec t o f lig h t on m etab o lism  h av e  co n trib 
u te d  to  th e  so lu tio n  o f th e  p rob lem . The re la tio n sh ip  b e tw een  h y p o th a lam u s a n d  h y p o p h y 
sis, how ever, w as a  su b je c t o f co n tro v ersy  even  in  re c e n t y e a rs ; on th e  s tre n g th  of re su lts  ob 
ta in e d  so fa r, a n e u ra l a n d  h u m o ra l re la tio n sh ip  m a y  be assum ed. Too, i t  m a y  be ta k e n  as 
g ra n te d  th a t  th e  a c t iv ity  o f  th e  adenohypophysis can  be  in creased  by  h y p o th a la m ic  s tim u la 
tio n . A ccord ing  to  M il in  an d  O d o r f e r , lig h t an d  d a rk n e ss  induce  s tru c tu ra l ch an g es in  th e  
h y p o th a la m u s  a n d  g ive  rise  to  a  d iu rnal rh y th m  in  i ts  n eu ro sec re to ry  cells. M orphophysio log- 
ica l re sea rch  w ork  o f th is  k in d  h as been con d u cted  in  th is  I n s t i tu te  in  connection  w ith  ro d en ts : 
i t  concerned  th e  e ffec t o f l ig h t and  darkness on en d o crin e  o rgans. L ig h t an d  i ts  absence  has 
b een  fo u n d  to  in flu en ce  th e  s tru c tu re  and fu n c tio n  o f en d o crin e  glands.
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T h e  parallelism  b e tw een  th e  d iu rn a l rh y th m  o f neu rosecre tion , as o b se rv ed  in  th e  vege
t a t i v e  g ang lion  cells o f th e  r e t in a  in  ra ts  (Od o r f e r ), a n d  th e  a lte rn a tio n  of l ig h t  a n d  d a rk n ess  
s u g g e s ts  t h a t  we have to  re g a rd  th e  eye as th e  e n tra n c e  to  th e  “ helio tropes B ew irk u n g ssy s tem ”  
( B e c h e r ) w hich in te rferes  w ith  th e  processes o f life b y  w ay  of th e  v e g e ta tiv e  n e rv o u s  system  
a n d  th e  horm ones.

L ig h t as synchron izer a ffe c ts  d iffe ren t species in  d iffe ren t form s, a fa c t  w h ich  goes fa r  
in  e x p la in in g  th e  co n tra d ic tio n s  e n co u n te re d  in  l i te ra tu re .  T hese d iffe ren t e ffec ts  a re  due to  
d iffe re n c e s  in  th e  m ode of life o f  th e  exam in ed  species o f  anim als. Some of th e  e x p e rim e n ta l 
a n im a ls  a re  ac tive  du rin g  d a y tim e , m a n y  a t  n ig h tfa ll, a n d  o th ers  a t  n ig h t. H ow  f a r  rh y th m  
d e p e n d s  on  th e  m ode of life a n d , a cco rd in g  to  th e  n a tu ra l  co n d itions o f life o f th e  species in 
v o lv e d , w h ich  of th e  sy n ch ro n iz in g  effects a c tu a lly  reg u la te s  th e  period ical p rocesses, e. g* 
th e  2 4 -h o u r rh y th m , ap p ears  f ro m  th e  in v es tig a tio n s  of S lonyim  e t al. T h ey  d e m o n s tra te d  
t h a t  th e  d iu rn a l rh y th m  of b a ts  w as b ased  on a co n d itio n ed  reflex ; closer ex am in a tio n  rev ea led , 
h o w e v e r , t h a t  in  th e  case of b a ts , i. e. in  th a t  of an im als  liv in g  in  th e  d ark , th e  d iu rn a l rh y th m  
c o u ld  n o t  be  changed b y  a re g u la r  change  in  th e  p h o tic  conditions or in  th e  e n v iro n m e n ta l 
t e m p e ra tu r e ;  u p tak e  of food w as fo u n d  to  be th e  o n ly  fa c to r  de term in ing  th e  2 4 -h o u r rh y th m  
in  th e s e  anim als.

T h e  position  is co m ple te ly  d iffe re n t concerning th e  24-hour rh y th m  in  m o n k ey s  w here 
i t  is  e x a c tly  lig h t w hich c o n s titu te s  th e  m o st im p o r ta n t  synchronizer. Sh t c h e r b a k o v a  has 
e x p e r im e n ta l ly  d em o n stra ted  t h a t  th e  24-hour rh y th m  in  m onkeys can  be c o m p le te ly  t r a n s 
fo rm e d  b y  th e  a rb itra ry  change o f  p h o tic  conditions. She tran sfo rm ed  th e  n a tu ra l  m o n o p h as ic  
2 4 -h o u r  rh y th m  of th e  m onkeys’ m e ta b o lism  an d  a c t iv ity  in to  a  d iphasic  rh y th m  b y  chan g in g  
th e  l ig h t  in  th e  cages of th e  an im a ls  w ith in  th e  space of 24 ho u rs  in to  a d ip hasically  a lte rn a tin g  
o n e , i. e. b y  div id ing  one sidereal d a y  in to  tw o d a y tim e  periods and  tw o n igh ts . O th e r w orkers 
d e v e lo p e d  sim ilar conditioned  re flex es in  p o u ltry , th u s  fo rcing  the  anim als to  tw o egg-lay ings 
p e r d a y . O ne is dealing in  such  cases w ith  P a v lo v ian  reflexes conditioned  u p o n  tim e  w hich  
a re  o f  h ig h  im p o rtan ce  for life-processes occurring  u n d e r  n a tu ra l  conditions.

T h e  question  w h e th er in v e s tig a tio n s  concerning life rh y th m  are  s ign ifican t a n d  p ro m is 
in g  c a n  b e  answ ered in  th e  a f f irm a tiv e  n o t  only w h en  considered  exclusively  as a new  tre n d  
a n d  v iew  in  biological research  w o rk  b u t  also if  we re g a rd  th em  from  the  angle o f m ed ical 
sc ien ce  a n d  p rac tica l life.

R H Y T H M IC  P H E N O M E N A  IN  P L A N T  L IF E  

Y. F ren y ó

DEPARTMENT OF PLANT PHYSIOLOGY, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

T h e  s tu d y  of any  fu n d a m e n ta l physio logical process in  th e  liv ing  p la n t in d ic a te s  th a t  
b io lo g ica l e v e n ts  are rh y th m ic  a t  som e level due to  th e  period ica l reestab lish m en t o f b io ch em i
cal a n d  b io p h y sica l equ ilib ria  su b se q u e n tly  to  re ite ra te d  in trin s ic  con trasts . S y n th esis  and  
b re a k d o w n  o f p ro teins is a cyclic p ro cess  sim ilarly  as in  re sp ira tio n  th e  S zen t-G y ö rg y i-K reb s 
cycle  o r  th e  C alvin-B enson cycle in  p h o to sy n th es is . T h e  g ro w th  of p lan ts , en larged  or speeded  
u p  a m illio n fo ld  by  the  use o f th e  c resco g rap h , p ro v ed  to  he  th e  sum  of a n u m b er o f m in u te  
p u ls a tin g  m o v em en ts . T he p u lsa tio n  is an  endogenous, rh y th m ic  process.

T h e  c h a in  of rh y th m ic  g ro w th  q u a n ta  am a lg am ate s  a n d , w hen in v es tig a te d  in  a n o th e r  
d im e n s io n  o f  tim e  grow th  ap p ea rs  to  be  co n tin u o u s fo r a  couple of h o u rs .W ith in  a 24-hour 
g ro w th  a n o th e r  rh y th m  m akes i ts  a p p e a ra n c e  as a re su lt  o f a d a p ta t io n  to  th e  d iu rn a l changes 
in  e n v iro n m e n ta l  factors. T h is r h y th m  is obviously  exogenous in  m an y  cases h o w ev er, i t  is 
m a in ta in e d  fo r  a while even u n d e r  c o n s ta n t  e n v iro n m en ta l cond itions (accord ing  to  Sa c h s , 
B a r a n e t z k y , G o d l ew sk i).

S im ila r  o bservations w ere m ad e  in  co n n ec tio n  w ith  th e  n y c tin a s tic  fo liar m o v em e n ts  of 
som e p a p illio n a ce o u s  p lan ts. T h u s th e  p h ases  o f th e  m o v em e n t in  Canavalia ensiform is  m ig h t 
be s h if te d  b y  illu m in a tio n  ap p lied  e v e n  i f  fo r a sh o rt p e rio d  a t  an u n u su a l tim e  th e  2 4 -hour 
p e r io d ic i ty  p e rs is tin g  in  th is  case. B y  c o n tra s t ,  in  A lb izz ia  lophanta  even th e  le n g th  o f th e  
p e rio d s  c a n  be  changed  b y  a lte re d  e n v iro n m e n ta l co n d itions.

T h e  n y c tin a s tic  m o v em en t is c au sed  b y  th e  change  in  th e  tu rg o r o f th e  lea f  base . T h is 
is c o n d it io n e d  b y  th e  w a ter p e rm e a b ility  o f th e  cy to p la sm  w hich  depends on th e  chan g es in 
in tr a c e l lu la r  p H  value and  in  f in a l r e s u l t  on  p la n t  m etab o lism .
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T h e  rh y th m ic , c irc u la tin g  m ovem en t o f th e  lea fle ts  o f Desm odium gyrans  is  ulso re 
m ark ab le . T h is  m o v em e n t is endogenous in  t h a t  i t s  p a t te rn  does no t follow  a n y  rh y th m ic  
change  in  e n v iro n m en t. U n d e r  th e  influence o f p ro lo n g ed  h e a t and  ligh t s tim u li a  c irc u la tin g  
ac tio n  c u rre n t o rig in a tes  a t  th e  pu lv inus w hich  lea d s  to  a  m etach ro n ic  change in tu rg o r  p ressu re , 
ch an g in g  th e  p e rm e a b ility  o f the  labile p ro to p la sm ic  s tru c tu re  p o in t by  p o in t. T h e  process 
ta k in g  a w hole tu rn  a ro u n d  th e  p u lv inus re tu rn s  to  i ts  s ta r tin g  p o in t w here d u rin g  th e  re fra c 
to ry  p e rio d  th e  e q u ilib riu m  of p ro to p lasm ic  s t ru c tu re  is reestab lish ed  m ain ly  b y  th e  use o f 
en erg y  p ro d u ced  d u rin g  re sp ira tio n . T he process th e n  s ta r ts  again.

T h e  d o rm a n t a n d  a c tiv e  stage of b u d s also u n d erg o es a rh y th m ic  ch an g e , e v en  u n d e r 
c o n s ta n t co n d itions. T h is  is ev idenced b y  th e  s tu d ie s  o f Ma xim ov  on oak seed lin g s k e p t  in 
c o n s ta n t illu m in a tio n  a n d  o p tim u m  te m p e ra tu re . T h is  p e rio d ic ity  is p ro b ab ly  c o n n ec te d  w ith  
changes in  nucleic acid  c o n ce n tra tio n  du rin g  cell d iv is io n . T he a c tiv ity  of m e ris te m a tic  tissu es 
an d  th e  d iv is ion  of n u c le i o ften  ex h ib it a d iu rn a l p e rio d ic ity . S tudies on th is  p ro b lem  w ere 
carried  o u t am ong  o th e rs  b y  K el lic o tt , F r ie s n e r , K a r st en , StÁlfe l t  an d  F r e n y ó .

T he in v es tig a tio n  o f rh y th m ic  p h en o m en a  m ig h t  lead  to  a b e tte r  u n d e rs ta n d in g  of th e  
m etab o lic  b asis of th e  re la tio n  betw een  p la n t  a n d  e n v iro n m en t.

M E D IC A L  A SPEC TS O F  P H O T O P E R IO D IS M  

Magda  R a d n ó t

FIRST DEPARTMENT OF OPHTHALMOLOGY, MEDICAL UNIVERSITY, BUDAPEST

Several cyclic  fu n c tio n s  of th e  h u m an  o rg a n ism  are  know n for a long tim e  w hich  are 
in  acco rdance  w ith  c irc ad ia n  (d iu rnal) rh y th m .

F ro m  c ircad ian  rh y th m s , blood p re ssu re , p u lse  ra te , in tra o cu la r  p re ssu re , w a te r  excre
tion  a n d  b e h av io u r o f  b lood serum  a n d  b lood  cells show  rh y th m ic  changes b e in g  defin ite ly  
in d ep e n d en t o f sleep.

I t  is a k n o w n  fa c t  now adays th a t  th ese  fu n c tio n s  a re  decisively re la te d  to  a lte ra tio n s  
viz. absence  of lig h t, a fa c t  w hich  has been  p ro v e d  b y  th e  following e x a m in a tio n  m eth o d s, 
(i) In v e s tig a tio n  of in d iv id u a ls  leading a n  in v e rse  m ode of life; (ii) in v es tig a tio n s  ca rried  ou t 
in  b lin d  p e rso n s; a n d  (iii) in v es tig a tio n  of in d iv id u a ls  w ith  a good v isus u n d e r  th e  effec t o f 
lig h t a n d  i ts  d e p riv a l, respec tive ly .

J ores  h ad  a lre a d y  s ta te d  th a t  d u rin g  s leep , i. e. du ring  th e  n ig h t, th e  b lo o d  becom es 
m ore w a te ry  (“ D as B lu t w ird  w ässeriger” ) a n d  th e  ob se rv a tio n  th a t  n o c tu rn a l d isch arg e  of 
u rin e  is less th a n  th e  d iu rn a l one, is over 100 y e a rs  o ld . A ccording to Q u in k e , th e  e x p la n a tio n  
fo r th is  p h en o m en o n  is re la te d  to  sleep, a s ta te m e n t  w hich, how ever, h a d  b e en  re fu te d  by  
Su t e r  and  M e y e r  as soon as a t  th e  sam e p e rio d .

D u rin g  th e  la s t  decade, i t  has becom e e v id e n t from  in v estig a tio n s b y  H o llw ic h , 
F uchs  an d  Sch u m a n n  th a t  no d ifference b e tw ee n  d iu rn a l and n o c tu rn a l u r in e  ex cre tio n  is 
o bserved  in  b lin d s , i. e. b lin d s are n y c tu r ia te s . A cco rd in g  to  clinical o b se rv a tio n s , b lin d  in d iv i
d u a ls  lose w e igh t su b seq u e n tly  to  th e  h ea lin g  p ro cess  due to  loss of w a ter. Y o n e b a y a s h i in 
his re ce n t in v e s tig a tio n s  proved  th a t  w a te r  c o n te n t  o f  th e  b linds’ blood is h ig h e r  th a n  th aU o f 
n o rm al in d iv id u a ls . T h e  effec t of lig h t on  th e  w a te r  c o n te n t of blood can  also be  d e m o n s tra ted  
in  no rm al in d iv id u a ls .

T he f lu c tu a tio n  o f organic and  in o rg an ic  c o n s titu e n ts  of the  serum  is a lso a fu n c tio n  of 
lig h t e ffect. G. F a r k a s  in  1928 d e m o n s tra ted  t h a t  th e  p ro te in  co n ten t o f b lo o d  is  low er during  
th e  n ig h t. T he p ro te in  co n te n t in  th e  ev en in g  sh if ts  tow ards globulin . T h ese  in v es tig a tio n s  
h av e  been  co n firm ed  b y  L ang .

T he 24-hour f lu c tu a tio n  of red  b lood  cells a n d  w h ite  blood corpuscles w a s  a fa c t  know n 
fo r a long tim e , no  im p o rta n ce  has been a tta c h e d ,  how ever, to  th e  change of lig h t.

M ain ly  since th e  in v estig a tio n s o f B e n o it  i t  becam e know n th a t  w h e n  covering  the  
eyes, th e  e ffec t o f  l ig h t on th e  gonads fails to  com e a b o u t. A n ob se rv atio n  t h a t  n a tu ra lly  evoked 
th e  in te re s t  o f th e  oph tha lm o lo g ists . Since m a n y  y ears  p a r t  of ou r re se a rc h  w ork  a t  th e  
F irs t  D e p a r tm e n t o f O ph th a lm o lo g y  in  th e  M ed ica l U n iv e rsity  is d irec ted  to  th is  q u estio n .

T ak in g  in to  co n sid era tio n  th e  ac tio n  m ech an ism  b y  w hich g ro w th  a n d  a c t iv ity  o f the  
gonads is p ro d u ced  b y  lig h t, i t  becom es m o st p ro b a b le  th a t  i t  exerts also som e in flu en ce  on th e  
a d ren a ls ; o b se rv a tio n s  m ade by  J ores  as to  ep in ep h rin e  refer also to  th is  f a c t .  O u r p a tie n t 
m ate ria l has m ad e  i t  possible to  ca rry  o u t in d iv id u a l  in v estiga tions on h e a lth y  su b je c ts  period 
ica lly  d ep riv ed  o f lig h t, since fo r ce rta in  o p e ra tio n s  th e  p a tie n ts  hav e  to  b e  p ro v id ed  w ith 
b an d ag es on b o th  eyes fo r sh o rte r or longer p e rio d s .



I n  in v es tig a tin g  th e  a d ren a ls , i t  is th e  f lu c tu a tio n  o f  th e  ab so lu te  eosinophil r a te  since  
th e  t e s t  o f  T h o rn  an d  co w orkers w h ich  is observed . As to  th e  te s t  itself, i t  is a m uch  d iscu ssed  
p ro b le m , since  even  in  in ta c t  a d ren a l fu n c tio n  a p a th o lo g ica l fu n c tio n  is in d ica ted  b y  i t .  I t  is 
a d v is a b le  to  c a rry  o u t s im u lta n eo u s ly  d e te rm in a tio n s  o f  th e  ke to s te ro id s, i. e. o f th e  c o rti-  
co ids. T h e  te s t  p ro v ed  to  b e  su ffic ien tly  re liab le  w hen  a llo w an ce  is m ade fo r th e  fa c t  t h a t  l ig h t  
in flu e n ce s  th e  fu n c tio n  o f th e  ad ren a ls .

T h e  eosinophil cu rv e  of in d iv id u a ls  k e p t in  th e  d a rk  does n o t flu c tu a te . In  case  l ig h t  
g e ts  to  th e  eyes, th e  in it ia l  v a lu e  decreases to  its  60 p e r  c e n t  2 to  4 hours la te r. I t  is k n o w n  
fo r  a  lo n g  tim e  th a t  th e  d iu rn a l cu rv e  of th e  eosinophil cells fa lls u n d e r n o rm al co n d itio n s  in  
th e  m o rn in g , as also t h a t  th is  fa ll does n o t occur in  b lin d s  o r  is a t  least less th a n  n o rm a l. I t  
h a s , n e v e rth e le ss , n o t  b een  ta k e n  in to  co n sid era tio n  t h a t  th is  is a  question  of lig h t e ffec t. 
I f  in  th e  T h o rn  te s t  th e  f i r s t  sp ec im en  of blood is ta k e n  b e fo re  l ig h t h ad  reached  th e  ey e, th e  
re su lt  w ill b e  accord ing  to  re a lity . E o sin o p aen ia  cau sed  b y  l ig h t  is o f ab o u t th e  sam e deg ree  
as th e  fa ll  c au sed  b y  e p in ep h rin e . Y o idance  of th e  k e to s te ro id s  is paralle l to  th e  f lu c tu a tio n  
o f th e  eosin o p h ils . T h ere  is a  d ifference  be tw een  th e  n ig h t a n d  d a y  frac tio n  even  in  case  th e  
d iffe ren ce  b e tw een  d a y  a n d  n ig h t f ra c tio n  of th e  to ta l  q u a n t i ty  o f u rin e  is considered.

A t th e  b eg inn ing , we h a v e  ca rried  o u t th e  in v e s tig a tio n s  in  sun  ligh t, la te r  on  in  a r t i f i 
cia l l ig h t  a n d  th e  necessa ry  a m o n n t o f  lig h t was d e te rm in e d  fo r  a  m orn ing  eosinopaenic  v a lu e  
k n o w n  as n o rm al. E o sin o p aen ia  c an  in  th e  course o f th e  d a y  b e  p ro d u ced  several tim es b y  l ig h t.

S t e p a n ik  re p o rte d  t h a t  b e h a v io u r  o f th e  eosinophils a n d  f lu c tu a tio n  of th e  in tra o c u la r  
p re ssu re  sh o w  a ce rta in  p a ra lle lism ; he h a d , how ever, fa iled  to  ta k e  in to  con sid era tio n  th a t  
b o th  a re  fu n c tio n s  o f p h o tic  effect.

In v e s tig a tio n s  c a rried  o u t  in  d iffe ren t diseases h a v e  led  us to  th e  recogn ition  t h a t  in  
m an  i t  is  th e  c en tra l p o rtio n  o f th e  re tin a  w hich is e ssen tia l fo r  th e  p ro d u c tio n  of v e g e ta tiv e  
fu n c tio n s . I n  several in s tan ces , b ecau se  of o p ac ity  o f th e  re f ra c to ry  m edia due to  lesions o f  
co rn ea , len s  o r v itreo u s  b o d y , th e re  is no po ss ib ility  to  h a v e  a  look  in to  th e  eye. E x a m i
n a tio n  m e th o d s  av ailab le  a re  su b je c tiv e  a n d  even e le c tro re tin o g ra p h y  does n o t len d  a n y  h e lp  
fo r lo c a liz a tio n , so th a t  in  su ch  in s tan c es  i t  is decided fro m  th e  eosinophil curve w h e th e r  th e  
c en tre  is in ta c t  o r no t. In  a  p a r tic u la r  case, in  one o f o u r p a t ie n ts  w ith  c a ta ra c t, d e g en e ra tio n  
of th e  m a c u la  o ccurred  on  one eye, a n d  th e  o th e r  cou ld  n o t  b e  ex am in ed  in te rn a lly  b ecau se  o f 
th e  c a ta r a c t .  O n ly  in  case o f  an  in ta c t  fu n d u s  could a n  in te rv e n tio n  be  carried  o u t in  th e  o ld  
p e rso n  re fe r re d  to  and  th e  decision  d ep en d ed  on th e  a b o v e  ex am in a tio n . T he p o s t-o p e ra tiv e  
s ta te  ju s t if ie d  o u r su p p o sitio n . In  som e in stan ces , th e  lesions o f  th e  fu n d u s are on ly  s lig h t a n d  
since p h o to g ra p h y  of th e  v isu a l fie ld  is a sub jec tiv e  m e th o d , cases occur in w hich a g g ra v a tio n  
is su rm ise d . I n  such  in s tan c es  i t  is  th e  eosinophil cu rv e , — a  fin d in g  n o t in fluenced  b y  th e  
p a t ie n t ,  — t h a t  decides th e  q u e s tio n  a n d  len d s som e he lp .

I n  les io n s o f th e  m acu la , c e n tra l  sco to m a is p re sen t. T h e  o rig in  o f c en tra l sco to m a m a y , 
ho w ev er, b e  h ig h er u p  in  th e  ne rv e  p a th ,  in  th e  re tro b u lb a r  p o r t io n  of th e  op tic  nerve  or e v en  
h ig h er. I t  is  n o t  a lw ays a n  e asy  ta s k  to  d iffe re n tia te  b e tw een  a lesion  of th e  m acu la  an d  r e t r o 
b u lb a r  n e u r it is .  I t  is again  th e  eosinoph il cu rv e  w hich  is d ec is iv e  in  th is  problem .

I n  e v a lu a tin g  d iffe ren t fu n c tio n a l in v es tig a tio n s , w a te r  a n d  sugar m etabo lism  as w ell 
as th e  r h y th m ic  changes o f liv e r  fu n c tio n  h a v e  to  be ta k e n  in to  con sid era tio n , as also th e  s ta te  
o f th e  eyes, f i r s t  o f all in  d iffe re n t in v es tig a tio n s  carried  o u t  in  th e  fie ld  of geron to logy , since  
in  old age les io n s o f th e  r e tin a  a re  o f te n  localized  in  th e  re g io n  o f  th e  m acula.

I t  is  a  w ell know n  fa c t t h a t  th e  e x am in a tio n  sp ec im ens, i f  possible, have  to  be ta k e n  a t  
th e  sam e  tim e , b u t  also th e  fa c t t h a t  l ig h t h a d  a ffec ted  th e  c o n d itio n  of th e  p a tie n t has to  b e  
consid ered .

I n  th e  f ie ld  o f clinical m ed ic ine , a  w ide range  of a n im a l e x p erim en ts  are ind isp en sab le . 
I t  is, h o w e v e r, ra re ly  considered  t h a t  fu n c tio n s  in  th e  m a jo r i ty  o f th e  ex p erim en tal an im a ls  
a re  th e  re fle c tio n s  o f responses to  be o b se rv ed  in  m an.

In v e s t ig a t io n s  carried  o u t  in  h u m a n  physio logy  a n d  p a th o lo g y  are n evertheless b a se d  
also in  th is  f ie ld  on  re su lts  o f  b io logy , th e  dev elo p m en t an d  re s u lts  o f w hich  enrich  th e  c lin ical 
re sea rch .
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A ccord ing  to  th e  m a t te r  o f i ts  in v es tig a tio n s , phy tococnology  (“ p h y to so c io lo g y ” ) 
show s an  e x tre m e ly  com plex  c h a ra c te r , i t  touches n o t  on ly  m an y  o th e r  b ra n ch e s  o f  biological 
re sea rch  (o th e r  disciplines o f g e o b o ta n y , biocoenology, zoocoenology, soil zoo logy , lim nology , 
tax o n o m y , p o p u la tio n  g enetics, pa ly n o lo g y , au teco logy , ecological physio logy , b io c lim ato lo g y ) 
b u t ,  in  a d d itio n  to  th is , i t  is c o n n ec ted  also w ith  o th e r  d e p a rtm e n ts  o f re sea rch  w o rk  u tiliz in g
— b ey o n d  th e  dom ain  o f b io logy  — severa l sciences as “ a u x ilia ry  sciences”  ( to  th e se  belong: 
geology, geom orphology , c lim ato lo g y , pedology, som e discip lines o f  ap p lied  a g r ic u ltu ra l  sci
ences, e. g. fo re s try , an d  — la s t  b u t  no t lea s t — m a th e m a tic a l sta tis tics).

O n th e  surface  of th e  E a r th  a n d  in  its  b iosphere , resp ec tiv e ly , th e re  is p ra c t ic a lly  n o t a 
single species o f p lan ts  o r an im als , w h ich  w ould or cou ld  ex is t alone in  its  lifeless e n v iro n m en t. 
U n d er m ore  or less n a tu ra l  c o n d itio n s all p lan ts  and  an im als  o r species p o p u la tio n s  a re  m em bers 
o f a  co n cre te , seizable life c o m m u n ity , i. e. o f a biocoenosis, w hich  u n ite s  m o st d if fe re n t, fa irly  
loose or u n b re a k a b ly  co n n ec ted  fo rm s of sym biosis.

T h e  ex am in a tio n  of b iocoenoses is th e  ta sk  of synbio logy , th e  a t t i tu d e  o f  w h ic h  differs 
e ssen tia lly  fro m  th a t  o f th e  id iob io log ical b ran ch es o f b iology. A biocoenosis m ea n s  n o t  sim ply 
th e  su m  of th e  p la n t an d  an im a l species a -f- b -f- c +  n, b u t  is a q u a li ta t iv e ly  new,
o b jec tiv e ly  ex is tin g  re a lity  in  w h ich  ev ery  m em ber o f th e  biocoenosis m ay  e x e r t  i ts  fu n c tio n s 
an d  o rg an ic  su b stan ce  p ro d u c tio n  on ly  in  in te ra c tio n  w ith  th e  fu n c tio n s a n d  p ro d u c tio n  of 
th e  o th e r  m em bers as well as w ith  th e  s ite , accord ing  to  th e  specific re g u la ritie s  o f  synbio logy  
a n d  on  th e  basis o f in te rn a l h a rm o n y  or c o n trad ic tio n .

A lth o u g h  biocoenosis h a s  a  s tru c tu re , fu n c tio n  d y nam ics an d  — to  a c e r ta in  deg ree  — an 
a u to re g u la tin g  fea tu re , i t  is th e o re tic a lly  and  ideo logically  q u ite  w rong to  c o m p a re  i t  w ith  a 
liv ing  o rg an ism  as i t  is done ev en  to d a y  in  w este rn  coun tries .

A liv in g  organ ism , a lth o u g h  be ing  in tim a te ly  connected  w ith  i ts  e n v iro n m e n t too , is 
n ev erth e less  a closed sy s te m ; in  th e  case o f th e  fa u n a  a single being can  u su a lly  be  se p a ra ted  
b u t  in  th e  f lo ra  th e  lim its  o f a n  in d iv id u a l are o ften  in d is tin c t (u n re s tric te d  g ro w th , d ifferen t 
form s o f v eg e ta tiv e  p ro p a g a tio n ). B iocoenoses, on  th e  c o n tra ry , are open  sy s te m s a n d  a lthough  
o rgan ized  to  a  c e rta in  degree  (o f course  on  an  o th e r  level) th ey  c an n o t be d e ta c h e d  fro m  their 
e n v iro n m en t, th e  site.

B ecause  in  genera l b iocoenoses show  an  e x tre m e ly  com plex co m p o s itio n  in  which
— due  to  several causes — m a n y  p la n t  and  an im al species s tan d in g  on  v e ry  d if fe re n t levels 
o f p h y lo g en y  and  o rg an iza tio n  are  u n ite d  to  one life co m m u n ity  in  d iffe ren t w a y s , th e i r  exam 
in a tio n  com es up  even  m eth o d o lo g ica lly  ag a in s t m a n y  b arrie rs. B iocoeno logy  is  a science 
still in  ev o lu tio n , i t  w as e s tab lish e d  an d  m ay  develop  necessarily  fo r th e  m o m e n t as a discipline 
in v es tig a tin g  only a  p a r t  o f b iocoenoses. In  th e  com position  of te rre s tr ia l  b ioco en o ses th e  flora 
p lay s th e  d o m in a n t ro le n o t  m ere ly  b y  its  m ass b u t  also b y  its  fu n c tio n s  a n d  p ro d u c tio n  
(p h o to sy n th es is ) , th e re fo re  p h y to co en o io g y  is th e  m o st developed  b ra n c h  o f  b iocoenology. 
S im ila rly , researches on  th e  hydrob iocoenoses as half-c losed  system s, on  th e  life com m unities 
o f lak es, m ad e  a p rogress in  lim nology . D ue to  th e  considerab ly  h ig h er n u m b e r  o f  anim al 
species a n d  m an y  m eth o d o lo g ica l d ifficu lties de riv in g  from  th e  n a tu re  o f a n im a l life , te rre s tr ia l 
zoocoenology beg an  to  d evelop  ra p id ly  in  th e  la s t  d ecade  only.

In  all cases th e  specific  reg u la ritie s  o f sym biosis, o f c o m m u n ity  life  a re  th e  subjects 
we h a v e  to  in v es tig a te . I t  w ou ld  n a tu ra lly  be w rong to  com pare  th is  sy m b io sis w ith  th e  social 
life o f se n tie n t m an , th e  la t t e r  be ing  q u ite  a n o th e r  ca teg o ry . T herefore  th e  te rm :  socio logy was 
re je c te d  n o t  on ly  b y  H u n g a r ia n  a n d  Soviet re sea rch  w orkers b u t  even  b y  se v e ra l w estern 
a u th o rs  a n d  rep laced  b y  th e  expression  “ coenology” .

B iocoenoses an d  so p h y to co en o ses have  fo rm ed  n o t according to  a c c id e n ta l ,  i. e. to  all 
s ta tis t ic a l ly  possible co m b in a tio n s  o f species liv in g  on  E a r th , b u t  a cco rd in g  to  th e ir  own 
reg u la ritie s  in  d e fin ite  co m p o sitio n s. As a consequence of th e  spherical fo rm  a n d  revo lu tion  
of E a r th ,  th e  b iosphere  show s — o v er an d  above th e  a q u a tic  an d  c o n tin e n ta l  e n v iro n m e n t — 
necessa rily  a zonal a rra n g e m e n t (developed  co lla te ra lly  to  th e  paralle ls). I n  th e  co u rse  of the 
p h y lo g en y  o f th e  liv ing  o v er a n d  above  th e  re g u la r  geographical d is tr ib u tio n  o f  th e  tax a  
a d a p te d  to  d ifferen t e n v iro n m e n ta l cond itions, th e  life com m unities can  e v o lv e  e v en  w ithin 
id en tica l zones an d  id e n tic a l p h y lo g en e tic  a reas on ly  according to  f in e s t  d e v ia tio n s  of the 
co m plex  effect o f e n v iro n m e n ta l fac to rs  an d  ju s t  in  certa in , m u ch  m o re  l im ite d  com 
b in a tio n s .
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Phytocoenology  d e v e lo p e d  fro m  physiognom ical-eco log ical p h y to g eo g rap h y  o f th e  
l a s t  c e n tu ry  in  th e  f irs t  q u a r te r  o f  p re se n t one. I ts  v iew s a n d  m eth o d s , how ever, are  b asica lly  
d if fe re n t.  W hereas th e  p re d o m in a n t ly  geograp h ica l-d escrip tiv e  an d  ecological-biological p a r t  
o f  th e  fo rm er displays o ften  a  te leo lo g ica l character, l a t t e r  h a s  synbio log ical-causal, p ra g m a tic  
a n d  s ta t is t ic  features. P h y to c o e n o lo g y  was lau n ch ed  as a  p ra c tic a l science b y  p ro b lem s of 
p r a c t ic e  a t  the  beginning o f o u r  c en tu ry  (e. g. in v e s tig a tio n s  b y  F rü ch -Sc h rö ter  on  th e  
y ie ld  o f  m eadow s, b y  Ca ja n d e r  a n d  Morosow on fo re s t  ty p o lo g y ) an d  becam e — ra p id ly  
d e v e lo p in g  — a science w ith  th e  t a s k  of principle to  c a r ry  o u t  fu n d a m e n ta l researches, b u t  i t  
u p h e ld  a ll th e  tim e its  close c o n n e c tio n s  w ith p ractice .

R esearches of t h a t  k in d  h a v e  s ta rte d  w ith g re a t  im p u lse  in  ev ery  ad v an ced  c o u n try . 
T h is  f ie ld  o f science w as fo rm e d  in  an im a ted  discussions a n d  in  th e  course of re sea rch  w o rk  
a n d  c o n tin u e s  to develop ra p id ly  to d a y  also (the view s o f  th e  d iffe re n t schools are  n o t d ea lt 
w i th  h e re ) . T he new a t t i tu d e  a n d  m eth o d s in itia ted  th e  e x a m in a tio n  o f p la n t co m m u n itie s  
a n d  th e  clarify ing  of th e  re g u la r it ie s  perta in in g  to th e ir  co m p o s itio n  an d  s tru c tu re  (sy n tax o - 
n o m y ) , dynam ics (sy n d y n a m ic s) , dev elo p m en t and su ccess io n  (coenogenetics), d is tr ib u tio n  
(sy n c h o ro lo g y ) as well as to  th e  en v iro n m en ta l con d itio n s a n d  th e ir  effect (synecology).

I n  H u n g a ry  th e  p h y to co e n o lo g ic a l school was s ta r te d  a n d  led  b y  R . Soó a t  th e  end  of 
th e  tw e n tie s  and  the  b eg in n in g  o f  th e  th irtie s , con tin u ed  to  dev elo p  in  various d irec tions a f te r  
a n  in v o lu n ta ry  w artim e in te r r u p t io n .  S im ultaneously  w ith  th e  fo rm a tio n  of th e  new  H u n g a rian  
A c a d e m y  o f Sciences, e x p e rts  o f  a g r ic u ltu re  and fo re s try  w ere  d ra w n  in to  th e  c o m m u n ity  o f 
H u n g a r ia n  geobotanists a n d  th e  i te m s  of the  F irs t S c ien tif ic  F iv e  Y ear P la n  w ere d iscussed  
a n d  e s tab lish e d , toge th e r w ith  th e  ta s k s  to be solved, on  th e  1 s t Phytocoeno log ica l S ym posium  
h e ld  in  1950 in  V ácrá tó t as a n  in i t ia t io n .  A coun try -w ide  c o -o rd in a te d  geobo tan ica l m ap p in g  
w as sy s te m a tic a lly  s ta r te d  a n d  in  o rd e r  to  fix  uniform  fu n d a m e n ta l  an d  m ethodolog ical p o in ts  
o f v iew , in  1951 a re tra in in g  c o u rse  w ith  40 p a r tic ip a n ts  w as a rran g ed  in  V á c rá tó t again . 
(B y  th e  w a y  i t  should be m e n tio n e d  t h a t  th e  m im eo g rap h ed  le c tu re  n o tes of th is course are  a 
so u rce  o f references on b asic  re se a rc h e s  m ost cited b y  H u n g a r ia n  p rac tice .) T en y ears  la te r , 
in  1960 , on  th e  2nd G eob o tan ica l-P h y to co en o lo g ical S y m p o siu m  th e  p rob lem s of p rincip le  as 
w ell a s  th e  w orks referring  to  th e  5 1 th  (th en  69th) m ain  ta s k  o f th e  P ersp ec tiv e  S c ien tific  P lan  
o f R e se a rc h e s  e laborated  b y  th e  p re p a ra to ry  com m issions w ere  d iscussed  again  in  acco rdance  
w ith  th e  fu r th e r  develo p m en t in  th is  field of science. S ince  o n  th e  d iv ision  sessions o f th e  
G e n e ra l A ssem bly  of th e  H u n g a r ia n  A cad em y  of Sciences h e ld  in  1959 a n d  1961 a sum m ariz ing  
r e p o r t  o n  th e  results h ith e r to  a c h ie v e d  was given by  th e  a u th o r  a n d  th e  A cadem ic ian  R . Soó, 
a  n ew  re c a p itu la tio n  seem s to  be  d ispensab le . In s te ad  o f  th a t ,  rev iew ing  th eo re tic a lly  th e  
a t t i tu d e  a n d  ch aracte r of th is  b r a n c h  o f  science, the  so lu tio n  a n d  p ra c tic a l im p o rtan ce  of som e 
q u e s t io n s  p e rta in in g  to  b asic  re se a rc h e s  should be p o in te d  o u t.

P h y to coeno logy  is a  sc ien ce  c h ie fly  of s ta tis tic a l c h a ra c te r . T h is s ta te m e n t refers to  
all i t s  b ra n ch e s , to sy n ta x o n o m y , synchoro logy , sy n ch ro n o lo g y  a n d  synecology in  th e  sam e 
w a y . So th e  concepts used  w h e n  a n a ly s in g  th e  com position  o r s tru c tu re  o f p lan t com m u n itie s  
o r a s so c ia tio n s  e. g. a b u n d a n c e -d o m in a n c e  (AD), d isp e rs io n -fre q u e n cy  (F r), c o n stan cy  (K ), 
g ro u p -a l lo tm e n t (GA) or g ro u p -m a ss  (GM ), as well as th e  m ycocoenosis in d ex  an d  com plex 
d o m in a n c e  in  th e  coenology o f fu n g i, a re  all concepts o f s ta t i s t ic a l  c h a rac te r. T he seg reg a tio n  
o f th e s e  in to  groups of a n a ly tic a l a n d  sy n th e tica l type  in  te x tb o o k s  revea ls th a t  th e  m eth o d o 
lo g y  o f  phy to co en o lo g y  is c h a ra c te r iz e d  b y  the  d ialectic in te rw e a v in g  of analysis and  syn th esis . 
T h e  l a t t e r  — following th e  a n a ly t ic a l  procedure  — m ea n s  e sse n tia lly  type-fo rm ing . T h e  es
ta b l i s h m e n t  o f types by  th e  a id  o f  c o m p a ra tiv e  ob se rv atio n  (“ v erg le ich en d e  B e tra c h tu n g ” ) is a 
so -ca lled  ta b u la r  work based  on  s ta t i s t ic a l  positive d a ta  o f  q u a li ty  an d  q u a n tity . To superv ise  
c o r re c tly  th e  accuracy of th e  a s c e r ta in e d , regularly  re c u rr in g  co m position  of v e g e ta tio n , 
r e p e a te d  an a ly sis  and con tro l a re  n e e d e d  b o th  in the  fie ld  a n d  in  p rac tice .

T h e  m ate ria l for s ta tis t ic a l  e la b o ra tio n  is co llected  b y  th e  p h y tocoeno log ist him self. 
A s p l a n t  com m unities have  a re g u la r  com position  and s t r u c tu r e ,  a n d  th e ir  fo rm atio n  is n o t  
b a se d  u p o n  s ta tis tica l ran d o m , i t  is  u n n ecessa ry  to su rv e y  a n d  an a ly se  m an y  s ta n d s  in  th e  
f ie ld ; a  re s tr ic te d  num ber o f th e m  w ill y ield  sa tis fac to ry  re su lts .  M oreover, th e  ex am in a tio n  
of a  r e la t iv e ly  hom ogeneous b u lk  d e v e lo p e d  on the  basis o f  sp ec ific  reg u la rities  req u ires  no in 
v e s t ig a t io n s  com prising th e  w hole  b u lk ,  respectively  all th e  s ta n d s ;  th e  analysis m ay  be p e r
fo rm ed  o n  th e  stren g th  of a  p a r t  o r sa m p le  p lots p icked o u t  f ro m  th e  b u lk  an d  th e  sy n th e s is  
m a y  b e  g enera lized  for th e  w hole b u lk  o r  all stands.

C o n sid e ra tio n  of th e  so -called  m in im area l (which is o f d iffe re n t e x te n t)  an d  th e  com 
p le te n e ss  o f  ta lly in g  m u st n a tu r a l ly  b e  looked upon as b a s ic  p re co n d itio n s  fo r su rvey ing  th e  
a s so c ia tio n s  a n d  th e ir p a rts .

T h e  categories e stab lish ed , th e  asso c ia tions are re a litie s  co n c re te ly  ex is ting  in  th e  n a tu re  
an d  r e c u r r in g  regu larly  u n d e r sp ec if ic  conditions in  th e ir  s ta n d s .  J u s t  th is  is w hy  th e  b asic  
u n its  o f  p h y to co en o lo g y  i. e. th e  a sso c ia tio n s  and the c a teg o rie s  fa llin g  u n d e r  th em  are a p t  to

18



serve  also as com prehensive  ca teg o ries  o f th e  co rresp o n d in g  u n its  o f p ra c t ic a l  fo res t- and 
m eadow -typo logy . So th e  know ledge  o f reg u la ritie s  e s tab lish ed  by basic re sea rc h es  on  th e  com 
positio n , s tru c tu re , d y n am ics a n d  syneco logy  of p la n t  com m unities can  be  a p p lie d  — by  the 
a id  o f a sh o rt tran sm iss io n  — to  p rac tice . ( I t  sh o u ld  be stressed  th a t  th is  c a n  be  do n e  despite  
th e  fa c t th a t  th e  d irec t cau sa l co n n ec tio n s o f th e  processes could n o t be c la r if ie d  a n d  their 
seg reg a tio n  according to  th e  d iffe re n t decisively  effec tive  facto r n o t be  p e rfo rm e d  till now. 
H y b rid  m aize  is u tilized  w ith  co n sid erab le  success b y  ag ricu ltu re  th o u g h  th e  f in a l  causes of 
th e  he te ro sis  phenom enon  are  n o t  e lu c id a ted  so fa r.)  A nd  really , to g e th e r  w i th  th e  achieve
m en ts  o f  fo res t in v es tig a tio n s , th e  re su lts  o f p h y tocoeno log ical basic re se a rc h  g a in ed  during 
th e  la s t  10 y ears in H u n g a ry  c an  be ap p lied  — accord ing  to  th e  in s tru c t io n s  o f  th e  G eneral 
D ire c to ra te  of F o re s try  — in  all fo re s try  e s tab lish m en ts  of th e  co u n try , as i t  is p ro v e d  by  the 
In s tru c tio n s  fo r F orest- a n d  S ite -T ypo logy  issued  re cen tly . N o t a p ra c tic a l a d o p tio n  of partia l 
re su lts  is a im ed  a t,  b u t  acco rd in g  to  th e  te n d e n c y  m an ifesting  its e lf  in  a d v a n c e d  countries 
ev ery w h ere , th e  whole H u n g a r ia n  s ilv icu ltu re  sh o u ld  be developed on th e  la rg e r  th eo re tica l 
fu n d a m e n ts  of biocoenological a tt i tu d e .  So th e  u n its  o f silv icu ltu re , r e g e n e ra t io n  a n d  forest 
m an a g em e n t, i. e. th e  fo re s t ty p e s  will be  id en tica l w ith  th e  d ifferen t c a teg o rie s  o f phyto- 
coenology. In  th is re sp ec t especially  th e  im p o r ta n t  effects of the  p lan -w o rk  c a r r ie d  o u t in 
th e  B ü k k -M o u n ta in  m ay  be re fe rred  to .

As ag a in st y e a rly  c ro p p in g  ag ric u ltu re , fo re s try  is n o t able to  a p p ly  in te n s iv e  agro
tech n ics , because due to  slow er g ro w th  of trees , logging can n o t be p ra c t ic e d  e v e ry  y e a r bu t 
acco rd in g  to  th e  w ork ing  p lan  o n ly  a f te r  4 to  10 decad es; therefore  i t  m ay  p ro d u c e  la rg e r q uan
titie s  an d  m ore econom ically  — am ong  o th e r  th in g s  — by  increased  u t il iz a t io n  o f biological 
re g u la ritie s .

I t  does n o t suffice fo r p ra c tic e  e ith e r to  se lec t only a p a r t  o f th e  p h y to co e n o s is , e. g. the 
d o m in a n t species of a fo re s t s ta n d  or m eadow , th e  p h y to - and  b iocoenosis m u s t  be  estim a ted  
to g e th e r  w ith  th e  site  in  i ts  e n tire ty . F ro m  th is  a sp ec t SuKACHEw’s c o n c e p t a n d  th eo ry  of 
b iogenocoenosis is rea lly  a  p e rfe c t one. E v e ry  p ra c tic a l typo logy  b u ilt up  m e re ly  on  one or two 
se lec ted  fea tu res , e. g. o n ly  on  a s ta n d  o f tree s , o r s im p ly  on th e  u n d e rg ro w th  o r p u re ly  on the 
soil is n o t only p rin c ip a lly  e rro n eo u s in  i ts  view , b u t  c an n o t lead  to success in  p ra c tic e  e ither. 
In  C zechoslovakia e. g. th e  e x p erim e n t to  c lassify  fo r  the  practice  m eadow s a n d  p a s tu re s  exclu
sively  on  th e  basis on th e ir  d o m in a n t p la n t  species (G r e b e sn ik o w ) p ro v ed  a  fiasco . T he forest 
ty p o log ical su m m ary  o f  th e  R o u m an ia n  fo re s try  ( P a sco w sk i) stresses e x ce ed in g ly  th e  dom i
n ance  of trees  and  th ere fo re  s ta n d s  o f id en tica l d y n am ics b u t be long ing  to  th e  sam e p lan t 
c o m m u n ity  were ra n g ed  in to  d iffe ren t g roups a n d  also th e  n u m b er o f ty p e s  w as too  m uch 
in creased . In  H u n g a ry  th e  close co -o p era tio n  w ith  fo res t research  w orkers s ince  m a n y  decades, 
th e  ex change  of experience , m a n y  d e b a te s  held  in  th e  A cadem y an d  b y  fo re s te rs  re su lted  in 
a n  e ssen tia lly  p ro p er so lu tio n . T h e  ty p o log ical ex am in a tio n  of fo rests, m ea d o w s a n d  pastures, 
how ever, shou ld  be c o n tin u ed . E . g. in  p h y tocoeno log ical basic re sea rc h  i t  is also desirable 
to  c o n d u c t, accord ing  to  th e  needs o f  fo re s try , m ore d e ta iled  q u a li ta t iv e  a n d  q u a n tita tiv e  
an a ly ses on the  s tru c tu re  o f s ta n d s  o r even  to  c a rry  o u t th e  gynecolog ica l su rv ey  more 
in ten siv e ly .

In  ad d itio n , p h v to co en o lo g y  is a c h a ra c te ris tic  sp a tia l science, c o m p ris in g  n o t only 
b iological h u t  also g eo g rap h ica l fea tu res . D is tr ib u tio n  of th e  v eg e ta tio n  in  sp ace , i ts  spreading 
on  th e  su rface  of E a r th  have  th e ir  ow n specific  reg u la rities  as well. T h e  n a tu r a l  conditions of 
each  reg ion , its  possib ilities fo r ag ric u ltu re  a n d  fo re s try  are reflected  e x c e lle n tly  b y  th e  p lan t 
cover be ing  m ore or less in  n a tu ra l  s ta te .

G eographically  all reg ions h av e  a n  in d iv id u a l ch arac te r  to a c e r ta in  d eg ree . A concrete 
reg ion  is n o t to  be fo u n d  in  an  o th e r  p a r t  o f th e  E a r th  again ; i t  ap p ea rs  w ith  i ts  genera l effects 
a n d  th e ir  consequences as a u n iq u e  phen o m en o n . J u s t  th is  is th e  fa c t w h ich  re q u ire s  — among 
o th e rs  — th e  so-called “ ra y o n iz a tio n ” , i. e. th e  o rg an iza tio n  of ag ricu ltu ra l a n d  fo re s t p roduction  
acco rd ing  to  regions (ray o n s). B esides syneco log ical regu larities o f  g e n e ra l v a lid ity  under 
d iffe ren t c lim ates, on d iffe re n t soils a n d  — g en era lly  speak ing  — in  d iffe re n t reg io n s , the  partial 
reg u la ritie s  m an ifest th em se lv es d iffe ren tly  as a re su lt  of th e  com plex to ta l  e ffe c t o f th e  dissim 
ila r  fa c to r; th is is ch ie fly  due  to  th e  u n iv e rsa lly  e ffective  rule th a t  in th e  c o m p le x ity  of factors 
each  of th em  can  be s u b s ti tu te d  b y  o th ers . T o u n d e rs ta n d  these co n n ec tio n s is m o st im p o rtan t 
fo r p rac tice  above all. A ccord ing  to  d ifferences in  c lim ate, soil, e n v iro n m e n t a n d  region the 
v a rio u s  p la n t  species show  d issim ila r syneco log ical dem ands. T herefore  i t  is o f  decisive  account 
fo r ev ery  co u n try  to  a sc e r ta in  sc ien tifica lly  th e  locally  valid  fac to r c o m p lex es  re flec ted  m ost 
ex p ress iv ely  by  th e  p la n t  cover, because  such  su rv ey s  ren d er possible to  u t i l iz e  b e s t th e  regional 
c o n d itio n s of the  c o u n try  a n d  to  c o n v e rt th e m  in  som e degree. T his w o rk  is p e rfo rm ed  by  n a 
tio n a l p h y to g eo g rap h ica l m ap p in g , in  som e re sp ec ts  sim ilarly  to  geo log ical a n d  pedological 
m ap p in g , how ever, n o t  in  th e  w hole a rea  b u t  b y  se lecting  sam ple p lo ts . T h e  re g u la ritie s  e stab 
lished  on th e  la t te r  m ay  be ap p lied  to  th e  w hole region.
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T h e  u tiliza tio n  of th e  r e s u l ts  g a in e d  in  m apping  o f H u n g a r ia n  p la n t  com m unities m a y  
a lso  c o n tr ib u te  to the  so lu tion  o f  t h e  c o m p lex  tasks of c o u n try  a n d  reg io n a l p lann ing , fo r a b o u t 
o n e  t h i r d  o f  th e  cou n try ’s a re a  is  c o v e re d  by  forests, m ead o w s a n d  p as tu res , i. e. b y  m ore  or 
less  n a tu r a l  p la n t com m unities.

P hy to co en o lo g y  ex am in es t h e  sev era l p lan t c o m m u n itie s  n o t  on ly  in  th e ir  m o m e n ta ry  
s t a te  o r  — m ore precisely — in  t h e i r  y early  rh y th m , b u t  c o n sid e rs  also th e  develo p m en t, 
h is to r ic a l  p a s t  and succession o f  p h y to co e n o se s , so i t  has  a  h is to r ic a l  c h a ra c te r  too. T his t re n d  
sh o u ld  o n ly  be  touched here a n d  w ill b e  e lucidated  by  a n  e x am p le  o ffered  la te r.

S in ce  i ts  emergence p h y to c o e n o lo g y  is no t a  sim ple  fa c t-f in d in g , m erely  d esc rip tiv e , 
b u t  a  c au sa l-p rag m a tic  b ra n c h  o f  sc ien ce . This s ta te m e n t is p ro v e d  — am ong o th ers  — b y  
th e  e v id e n c e  th a t  the  f irs t h a n d b o o k  o n  phytocoenology (b y  B r a u n —B lanquet), a fu n d a 
m e n ta l  w o rk  even on in te rn a t io n a l  lev e l, presents fo r tw o - th ird s  synecology a lread y  in  i ts  
E r s t  is su e  (ed ited  in 1927).

C a u sa lity  is th e  basic fo rm  o f  co rre la tio n  and in te ra c t io n  o f th ings. The reaso n  m u s t 
a n d  m a y  o n ly  be exam ined a lw ay s  in  a  g iven  correlation, fo r  in  a n o th e r  connection  — as i t  is 
w ell k n o w n  — cause and effec t w ill d if fe r  from  th a t  in  th e  f i r s t  in s ta n c e . The e x am in a tio n  of 
c a u se  a n d  e ffec t should also be p e r fo rm e d  in  phytocoenology  a cc o rd in g  to  th e  d ifferen t p a r ts , 
v a r io u s  ca teg o rie s  of th is d isc ip line  o n  d iffe ren t levels. E . g. th e  q u e s tio n  concerning th e  reaso n  
o f  th e  fo rm a t io n  of a v e g e ta tio n -zo n e  (effec t) can be an sw ered  o n ly  b y  designating  a cause or 
c au ses  e x p ress in g  a com prehensive  c o n c e p t  sim ilar to th e  v e g e ta t io n  zone, such as th e  c lim ate  
u n d e r  a  h ig h  paralle l, b u t b y  no  m e a n s  c a n  a tem p era tu re  o r te m p e ra tu re  in te rv a l be considered  
as p r o p e r  co n cep t. As a concre te  e x a m p le  i t  m ay be m en tio n ed  t h a t  accord ing  to  th e  v e g e ta 
t io n  m a p  o f  E a r th  in th e  in te r io r  o f  t h e  E u ras ian  and N o rth -A m e ric a n  co n tin en ts  th e  zone o f 
c o n ife ro u s  fo res ts  and of th e  ta ig a ,  re sp e c tiv e ly , adjoins im m e d ia te ly  th e  steppe or th e  p ra ir ie , 
w h e rea s  th e  zone of b ro ad leaved  w o o d la n d s  is missing. T h is is c au sed  b y  th e  ex trem ely  c o n ti
n e n ta l  c lim a te  and co rro b o ra ted  b y  th e  fa c t th a t  th e  p h e n o m e n o n  m entioned  ap p ears  on 
b o th  c o n tin e n ts  as a  reflection  o f  a  m ir ro r .  In  E urasia  th e  A tla n t ic  c lim ate  is confined to  th e  
w e s te rn ,  in  N orth-A m erica  to  th e  e a s te r n  p a r t  of the c o n tin e n t, so th e  zone of hardw ood fo res ts  
c o u ld  b e  fo rm ed  only th ere .

O n  th e  succeeding level, i. e. i n  th e  category  o b ta in e d  b y  fu r th e r  parcelling , w hen  th e  
b a s ic  u n i t  o f  phytocoenology, th e  a s so c ia tio n , is p rag m a tica lly  e x a m in e d , th e  reason or reaso n s 
m a y  b e  d iv id e d  in to  facto r co m p le x es  su ch  as coenogenetic p ro c ess , re lief, meso- an d  m ic ro 
c lim a te ,  g e n e tic  soil type, a n d  th e s e ,  a g a in , can even be d is in te g ra te d  in to  p a r tia l fa c to rs  
su c h  a s  e v a p o ra tio n  or p H , as i t  w ill b e  d em o n stra ted  la te r  b y  th e  second  exam ple. On th is  
lev e l t h e  c h ie f  m ethod  is th e  c o m p a ra t iv e  a ttitu d e , re s tin g  on  a n  e m p irica l-s ta tis tic a l b asis; 
e x p e r im e n ts  m ay  m ostly be c o n d u c te d  on  practical m a n a g e m e n t scale.

T b e  n e x t,  th ird  level serves fo r  th e  causal s tu d y  of se lec ted  p a r ts  o f th e  association  an d  
p e rm its  a lre a d y  a p a rtitio n  in to  d i r e c t ly  acting , decisive fa c to rs , e. g. concrete  te m p e ra tu re  
in te r v a ls ,  e x tre m e  tem p era tu res , C a -c a tio n  co n ten t of th e  soil. T h e  m e th o d  here is for th e  m o st 
p a r t  e m p ir ic a l-s ta tis tic a l  too, a l th o u g h  th is  level is called e x p e r im e n ta l  ecology in  in te rn a tio n a l 
l i t e r a tu r e .  In d e e d , app lication  o f e x p e r im e n ta l  m ethods is p o ss ib le , i f  th e y  are especially  ju s 
tif ie d  a n d  ra tio n a l. In  connection  w i th  th is  question, re fe ren ce  m a y  b e  m ade  to th e  d iffe ren t 
e x p e r im e n ts  on  re lev an t m a tte rs  c o n d u c te d  in  the  B o tan ical R e se a rc h  In s t i tu te  of th e  H u n g a 
r ia n  A c a d e m y  of Sciences (chem ica l w e e d in g , soil-biological in v e s tig a tio n s )  an d  in  th e  B o tan ica l 
I n s t i tu t e  o f  th e  U niversity  o f A g r ic u ltu ra l  Sciences a t Gödöllő ( jo in in g  of grasses, etc.).

I t  seem s necessary to  c o n c lu d e  th e s e  th o ugh ts w ith  th e  re m a rk  th a t  i t  is w rong even  
fro m  th e  a s p e c t  of epistem ology i f  a  c a u s a l  analysis e la b o ra te d  o n  com prehensive  co n cep tu a l 
lev e l is  t e r m e d  as prim itive c a u sa lism .

B y  c la rify in g  the  closer c a u s a l co n n ec tio n s, th e  re su lts  o f p ra g m a tic a l  phy tocoenology  
a n d  sy n e c o lo g y  a tta in ed  on th e  s e c o n d  a n d  th ird  level m ay  p ro m o te  in  m an y  re la tio n s th e  
p ro p e r  s e le c tio n  of procedures to  b e  a p p lie d  in  agriculture.

I n  o rd e r  to  elucidate th e  a b o v e  s ta te m e n ts  more in te n s iv e ly , th e  follow ing th ree  p a r tia l  
re s u lts  o f  sc ien tif ic  investiga tions a re  p re s e n te d  as exam ples:

1. P a ly n o lo g ica l-co en o g en etica l considera tions on  b e e c h -d o m in a te d  relic forests.
2. T h e  problem  of th e  w o o d y  s te p p e  in  the ligh t o f c o en o d y n am ics .
3. E x p e r im e n ta l ecological e x a m in a t io n  of a fo rest p la n t  in d ic a tin g  lim e (L ith o sp erm u m  

p urpureo -coeru leum ).

20



T H E  W O O D Y  S T E P P E  P R O B L E M  IN  T H E  L IG H T  O F  CO EN O -D Y N A M IC S

P. M a g y a r

SOPRON EXPERIMENTAL STATION OF THE INSTITUTE OF FOREST SCIENCES, SOPRON

W e hav e  to  sh a re  th e  s ta te m e n t of B. Zólyom i t h a t  in  th e  region of th e  w o ody  s te p p e  
th e  m osaic o f fo res t an d  s tep p e  show s a zonal a rra n g e m e n t, i. e. in  th e  co m p e titiv e  v ig o u r of 
d o m in a n t species belonging  to  va rio u s p la n t co m m u n itie s  an  increase  o r decline is in d u ced  by  
m in im um  d ifferences in th e  to ta l  effect of e x te rn a l ecological fac to rs , and  i t  is th is , w h ich  d e te r 
m ines w h e th e r a w oody  step p e  fo res t or a w oody s te p p e  m eadow  develops on  a g iven  tr a c t .

J u s t  th is  is, too , th e  s itu a tio n  on th e  H u n g a rian  G re a t P la in  (Alföld). F ro m  th is  f la tla n d  
on ly  th a t  p a r t  cou ld  be looked  upo n  as step p e , w here  acco rd ing  to K ö p p e n ’s fo rm u la : P  =  
2(t -}- 14) th e  y e a r ly  p re c ip ita tio n  rem ain s below  2(10 -|- 14) =  2 X 24 48 cm . ( =  480
m m .) o r 2 (10.5 -j- 14) =  2 X 24.5 =  49 cm . ( =  490 m m .) i. e. below  485 in  av erag e . Such 
a region, how ever, does n o t ex is t on th e  Alföld. B u t in  som e y ears  i t  m ay  h a p p en  t h a t  p re 
c ip ita tio n  does n o t  reach  th is  level. So according to  o b se rv a tio n s  covering  50 y ears  th e  a m o u n t 
o f  p re c ip ita tio n  re m a in e d  below  th e  abo v e-m en tio n ed  lim it o f d ro u g h t on follow ing m e te o ro 
logical s ta tio n s  fo r a lo t o f y ears  expressed  as p e rce n ta g e  o f th e  w hole period : B ék éscsab a  2 8% , 
F eg y v ern ek  3 2 % , J á sz b e ré n y  3 6% , K ecskem ét 3 2 % , O rosháza  38% , P ü sp ö k la d á n y  30% , 
Szeged 3 0 % , Szen tes 3 2 % , T ú rk ev e  34% . — T he s itu a tio n  is w orsened by th e  fa c t  t h a t  in  such 
d ry  y ears  te m p e ra tu re  u su a lly  increases above th e  av erag e.

Such y ears  o f d ro u g h t a re  defin ite  c rite ria  o f th e  possib ilities of s ilv icu ltu re . T h e  c lim ate  
o f th e  A lföld is n o t  s tr ic tly  a fo res t c lim ate, th e re fo re  th e  h ig h er w a te r d em and  o f fo re s t vege
ta tio n  m ay  be sa tis fied  b y  th e  va rio u s sites on ly  if  th e  w a te r  regim e of th e  soil is im p ro v e d  to  
an  ad eq u a te  degree  by  v a rio u s fac to rs , e.g. b y  being  fa v o u ra b ly  s itu a te d , co llecting  p re c ip ita 
tio n  fro m  th e  e n v iro n m en t, h av in g  th e  tab le  o f u n d e rg ro u n d  w a te r  n ea r th e  su rface , e tc .

F o r  expressing  or p o rtra y in g  th e  to ta l  effect o f s ite  fa c to rs  no precise m easu res, gauging  
devices a re  av a ilab le  as y e t. So th e  estab lish m en t o f th is  g en era l im pression  is a  v e ry  d ifficu lt 
p rob lem , in  th e  so lu tio n  of w hich  considerab le  a id  m ay  be ex p ec ted  from  p h y to co en o lo g y . 
Since th e  p e rm a n en tly  develop ing  p la n t cover can  be  re g a rd e d  as th e  to ta l  effec t o f ecological 
fac to rs , i t  is q u ite  c lear th a t  e. g. fo r successful a ffo re s ta tio n  w ork  on th e  Alföld fo res te rs  m u st 
u tilize  th e  a tta in m e n ts  a ffo rd ed  b y  phy tocoenology . I n  co n n ec tio n  w ith  th is m a t te r  i t  m u s t be 
s tressed  t h a t  th e  s ite  in d ic a tin g  v a lu e  of sand  v e g e ta tio n , i ts  p rac tica l im p o rtan ce  a n d  u se fu l
ness in  p lan n in g  of a ffo re s ta tio n s  on  sand  areas w as d isco v ered  by  tw o ex ce llen t H u n g a rian  
fo res te rs , N. I ll és  a n d  F . K iss  a lread y  a t  th e  end o f th e  la s t  c en tu ry . R esearches c o n tin u e d  to  
develop  the  m eth o d  of th e  la t te r  according to  th e  c lass ifica tio n  given below.

B rom etum  tectorum. L im e-d em an d in g  (calcipete) a n n u a l sa n d  tu rf . In  low er s ites as lead ing  
species Scots p in e  (P in u s  silvestris L .) and H ung a ria n  native pop lars , as ad m ix ed  species hack- 
berry (C eltis austra lis  L .), f ie ld  m aple (A cer cam pestris  L .) an d  shrubs, in  p laces sh e lte red  
ag a in s t w ind ch iefly  grey pop lar (P o p u lu s canescens Sm .) shou ld  be p lan ted . In  h ig h e r  levels 
(w here th e  g ro u n d  w a te r  tab le  is below 2.5 to 3.0 m .) as m ain  species A u str ia n  p in e  (P in u s  
nigra  v a r . austriaca  H o ess), fo r adm ix ing  Scots p in e , black locust (R ob in ia  pseudacacia  L .), 
hackberry , w hite pop lar (P o p u lu s  alba L .), com m on ju n ip e r  (J u n ip e ru s  com m unis  L .) and  
eastern redcedar (J u n ip e ru s  v irg in iana  L.) a re  ad v isab le .

Festucetum  vaginatae  — C alcareous sand  steppe.
a) S a lix  rosm arin ifo lia  subass. (F estucetum  vaginatae salicetosum ro sm a rin ifo lia e ) . — 

P rin c ip a lly  good fo r Scots an d  A u stria n  p in e  as w ell as fo r white and  grey po p la r  ap p ea rin g  
o therw ise  fre q u e n tly  on such  sites.

b ) H oloschoenus rom anus suhass. — E co log ica lly  v e ry  sim ilar to  th e  fo rm er, so from  
th e  a sp ec t o f  a ffo re s ta tio n  no d iffe ren tia tio n  n ecessary .

c) S tip a  capillata  subass. (F estucetum  vaginatae stipetosum  capilla tae). — Soil m ee ts 
h a rd ly  th e  d em an d s o f b lack  lo cu st; Scots and  A u s tr ia n  p in e , on  th e  o th e r h a n d , c an  success
fu lly  be p lan te d . I t  is ju s tif ie d , in  pinew oods to  p la n t  black locust 10 to 15 p e r c en t a n d  sp o ra 
d ica lly  w ith  hackberry  an d  boxelder (A cer negundo  L .)

d) S tip a  p en n a ta  subass. (F estucetum  vaginatae stipetosum  p e n n a ta e ) . E x tre m e ly  d ry  
site , a ffo rd ing  possib ilities only for A u stria n  p in e , o ccasionally  fo r eastern redcedar a n d  common  
ju n ip e r .

e) F estucetum  vaginatae normale. — M ixed s ta n d s  o f Scots an d  A u str ia n  p in e  m ay  he 
estab lish ed  a n d  eastern redcedar can  also be ta k e n  in to  co n sid era tio n . F o r sp o rad ica l ad m ix ing , 
hackberry  a n d  boxelder, in  s tan d s o f A u s trian  p ine  10 to  15 p e r cen t of black locust a re  ju s tif ie d .
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f)  F u m a n a  procum bens  su b ass . (F estucetum  vaginatae fu m e to su m ) . — S ite  m ay  b e  
r e g a rd e d  as sterile  b a rre n  la n d  a n d  i t  m u st be te m p o ra r ily  excluded  from  a ffo re s ta tio n  p lans.

g) J u n ip e ru s  com m unis  su b ass . (F estu ce tu m  vaginatae ju n ip e re to su m ). — V a ria tio n s  
o f  s i te  m o re  or less sim ilar to  th o se  of Festucetum  vaginatae  d e a lt w ith  here, so in  choosing  of 
sp ec ie s  id e n tic a l p o in ts o f v iew  p rev a il.

h ) P o p u lu s alba su b ass . (F estu ce tu m  vaginatae populetosum  albae). — I n  th e  w o rk  of 
a f fo re s ta tio n  ch iefly  filling  o f g ap s  in  n a tu ra l  re g en e ra tio n  should  be a im ed  a t.

F estuco  (vag ina tae) — C orynephoretum . S an d  s tep p e  p o o r in  lim e. — H ere  fo r a ffo re s ta tio n  
Scots p in e  is  th e  m ost su itab le  species. I t  should  b e  m ix ed  w ith  European w hite birch ( B etula  
p u b escen s  E r h .), white p o p la r , T u rk e y  oak (Q uercus cerris L .), hackberry in  low er a n d  m ed iu m  
lev e ls  a n d  w ith  hackberry , eastern redcedar an d  A u s tr ia n  p in e  on  h igher sites.
A stra g a lo -F estice tu m  sulcatae. — S a n d  step p e  m ead o w . — R ep resen ts  th e  b e s t v a r ia tio n  of 
n o n -fo re s te d  sand  soils in  H u n g a ry . T he chernozem -like  soil w ith  a h um ous u p p e r  la y e r  o ften  
o f  40 to  60 cm . th ickness is su ita b le  fo r grow ing peduncu la te  oak ( Quercus robur L .), E uropean  
ash ( F r a x in u s  excelsior L .), E n g lish  elm , m aple ( A cer  sp .), a n d  black locust.

P o o re r  v a ria tio n s  o f s ite  a re  in d ic a te d  b y  d iffe re n t facies and  th e  choice o f tre e  species 
is c a r r ie d  o u t  accordingly .

A g ro s ti-M o lin ie tu m  danubiale. — D ep ression  am ong  sa n d  dun es. — In  th e  f ir s t  p lace  E uropean  
alder ( A ln u s  glutinosa  G a e r t n .), W illow  an d  o ccasionally  Scots p in e  should  be co n sid ered  for 
p la n tin g .

A g ro ste tu m  albae hungaricum . — S w am p  m eadow  o f th e  A lföld. — Soil to d a y  n o t  sodic , a  p e r 
m a n e n t  o r  lon g lastin g  in u n d a tio n  is  n o t  to  be  fe a re d ; peduncula te  oak , E uropean  ash , E nglish  
elm  (U lm u s  grabra Mill.), native p o p la rs  an d  black p o p la r  hybrids prom ise good re su lts . W here  
th e  h u m o u s  la y e r  is too  th in  a n d  th e  soil w e t, on ly  E u ro p ea n  alder an d  white w illow  ( S a lix  
alba  L .)  a re  adv isab le.

T h e  re su lts  of p h y to co en o lo g ica l researches, h o w ev er, a re  n o t m ere ly  n ece ssa ry  w hen 
a f fo re s ta tio n  o f sand  sites is p la n n e d  b u t  m ay  p ro v id e  fo re s t p rac tice  w ith , fu n d a m e n ta lly  
im p o r ta n t  h in ts  also in  o th e r  f ie ld s ; th e y  are  n o t su p e rflu o u s  fo r th e  p rocedure  o f t re e  p la n tin g  
on  a lk a li  (64sz ik ” -)soils e ith e r. N o t becau se  th e  d a ta  o n  th e  com position  of p la n t  co v er w ould  
fu rn ish  re liab le  an d  precise in fo rm a tio n  as to  th e  q u a li ty  a n d  a ffo resta tio n  p o ss ib ilities o f  szik 
so ils; su c h  d em an d s w ould be  e x ag g e ra te d . P h y to co en o lo g ica l know ledge c an n o t s u b s ti tu te  
in v e s tig a tio n s  in  soil la b o ra to ry . B u t e .g. if  th e  q u estio n  m u s t  be answ ered  w h e th e r i t  is w o rth  
to  d e a l w i th  th e  a ffo resta tio n  p la n  o f a  m ore or less sod ic  soil and , co n sequen tly , w ith  ca rry in g  
o u t  in te n s iv e  soil ex am in atio n s o r n o t ,  in  such  cases th e  p ro p e r  in te rp re ta tio n  of th e  p la n t  cover 
is o f h ig h  im p o rta n ce . Camphor о sm etu m  annuae , P uccine llie tum  lim osae , P uccinellie tum  pe iso n is , 
L ep id io -P u ccin e llie tu m  p e iso n is , L ep id io -P u ccin ellie tu m  lim osae , Suaedetum  m aritim ae h u n g a ri
cu m , Sa lso le tu m  sodae, C rypsidetum  aculeatae p rove  a lik e  t h a t  th e  sites of these  a sso c ia tio n s are 
e n tire ly  u n su ita b le  for tree  p la n tin g . B u t if  th e  p lan  can  p ro v id e  also fo r th e  expenses o f  chem i
cal soil im p ro v e m en ts , a  m ore th o ro u g h  ex am in a tio n  o f th e  soil of A rtem isio-F estuce tum  pseu- 
dovinae  seem s ju stified . T h e  la b o ra to ry  soil in v e s tig a tio n  o f Cynodonti-Poetum  angustifo liae  
a n d  A ch illeo - Festucetum  pseudovinae  is a lw ays a d v isab le , fo r th e  p la n t cover does n o t  re liab ly  
d isc lose  a  h id d e n  a lk a lin ity . M oreo v er, these  e x am in a tio n s  sh o u ld  be p e rfo rm ed  fo r th e  v e ry  
re a so n  o f  dec id in g  on th e  n ecessity  a n d  m eth o d s of a n  o ccasional soil im p ro v em en t.

T h e se  ite m s  do n o t cover a t  a ll ev ery  fie ld  in  w h ich  p h y to coeno logy  m ay  h e lp  a n d  ac 
tu a l ly  s u p p o r ts  fo res t p rac tice ; so n e ith e r  n a tu ra l  re g en e ra tio n , s ta n d  tend ing , fo res t p ro te c tio n , 
e tc . n o r  th e  possib ilities aris ing  fro m  th e m  w ere m en tio n ed  here.
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Abstracts of papers read at the sessions o f section A

E F F E C T  O F  V IR U S  IN F E C T IO N  O N  T H E  H Y D R O G E N  A N D  E L E C T R O N  T R A N S P O R T  
SY STEM S O F  T H E  H O ST TISSU ES

G. L. F a r k a s  a n d  F . S o l y m o s y

RESEARCH INSTITUTE FOR PLANT PROTECTION, BUDAPEST

S tu d ies  on v iru s-in fec ted  local lesions o f h o s t p la n ts  in d ica ted  a m ark ed  in c re a se  in  the  
a c t iv i ty  o f d eh ydrogenases in  th e  tissu es a ro u n d  th e  les io n s as show n by th e  in  v iv o  a p p lic a tio n  
o f th e  tr ip h e n y l té traz o liu m  ch lo ride  tech n iq u e . T he a im  o f th e  p resen t s tu d y  w as  to  e lu c id a te  
th e  n a tu re  o f th e  a c tiv a te d  m etab o lism  in  th is  a rea .

E n zy m e  ac tiv itie s  w ere m easu red  in  cell-free e x tra c ts  from  th e  tissues n e a r  th e  lesions 
a n d  fro m  th e  h e a lth y  a rea s o f th e  sam e leaves (c o n tro l)  b y  s ta n d a rd  sp e c tro p h o to m e tr ic  
te c h n iq u es . N icotiana  tabacum  v a r . W h ite  B u rley  p la n ts  in fec ted  w ith  th e  p a ra  s t r a in  o f tobacco  
m osaic  v iru s  w ere used.

M ost o f th e  enzym es s tu d ie d  w ere fo u n d  to  be a c tiv a te d  in  th e  tissues s u rro u n d in g  the  
lesions. T h e  follow ing av erag e  v a lu es o f s tim u la tio n  w ere  o b ta ined  (co n tro l 1 0 0 % ): glucose 
6 -p h o sp h a te  d ehydrogenase  25 5 % , 6-phosphog lucon ic  dehydrogenase  305% , c y to c h ro m e  oxi
dase  148% , N A D P H 2-d ep en d en t qu inone  red u c tase  13 8 % , N A D H 2-d ep en d en t q u in o n e  red u c 
ta se  16 9 % , po lypheno l ox idase  20 0 % , “ N A D P H , o x idase  system ”  (o x id a tio n  o f N A D P H 2 
b y  cru d e  e x tra c ts  w ith o u t a d d in g  e x tra  carriers) 188% . No change was ex p erien ced  in  th e  ac tiv 
i ty  o f phosp h o h ex o iso m erase , p e n to se -p h o sp h a te  iso m erase  an d  m alic d e h y d ro g en a se .

T h e  above resu lts  in d ic a te  t h a t  m ain ly  th e  h exose  m o n ophosphate  s h u n t  d eh y d ro g en 
ases a re  a c tiv a te d  and  also, to  a  lesser e x te n t, sy s te m s cap ab le  of tran s fe rrin g  e le c tro n s  from 
red u ced  d in u cleo tid e  coenzym es v ia  p o lypheno ls a n d  po lyphenolox idase  o r  v ia  unknow n 
c arrie rs  (“ N A D P H 2 o x idase” ) to  th e  m olecu lar o x y g en  of air.

P e n to se s  accu m u la te  in  th e  tissues s tu d ied  a n d  ribosc  5 -phosphate  a d d e d  to  th e  ex tra c ts  
is b u t  slow ly  m etabo lized . T h is  suggests th a t  th e  la te r  stages o f hexose m o n o p h o sp h a te  sh u n t 
c a n n o t cope w ith  th e  s tro n g ly  a c t iv a te d  f ir s t  s tep s o f th e  p a th w ay .

T h e  h igher a c tiv ity  o f a  n u m b er o f enzym es in  th e  tissues a ro u n d  th e  le s io n s  is m ost 
p ro b a b ly  due  to  enzym e p ro te in  sy n th esis . T h is id e a  is su p p o rted  by  p re lim in a ry  re su lts  ob
ta in e d  w ith  32P  in d ica tin g  a  h ig h er tu rn o v e r  o f rib o n u c le ic  acid in  th e  a ffe c te d  a re a . As to  the  
b io log ical ro le o f th e  o b se rv a tio n s  described  i t  m ig h t be assum ed th a t  th e  lo ca liz ed  acquired  
re s is ta n c e  o f p la n t tissues to  v iru ses, i. e. th e  p h en o m en o n  th a t  th e  tissu es a ro u n d  th e  local 
lesions a re  as a  ru le  r e s is ta n t  to  re in fec tio n , has to  be  exp la ined  by  a c o m p e tit io n  betw een 
v ira l  a n d  enzym e p ro te in  syn th eses.

C O N T R IB U T IO N  TO T H E  B IO G E N E S IS  O F  3 -IN D O L Y L A C E T IC  A C ID  
IN  B A K E R S ’ Y E A ST

I. S z a l a i , T . P o r c s , L. F e r e n c z y  and  J .  Z s o l t

INSTITUTE OF PLANT PHYSIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

T h e  occurrence o f 3 -indo ly lace tic  acid  (IA A ) in  y eas t is well k n o w n . T o  e lu c id a te  the 
b io ch e m ic a l steps re su ltin g  in  IA A  d iffe ren t p re cu rso rs  were added  to  b a k e r ’s y e a s t  suspended 
in  a  1 p e r  c en t glucose so lu tio n  in  ta p  w a te r ; a f te r  sh ak in g  fo r 48 hours a t  25° C th e  suspensions 
w ere  cen trifu g ed  an d  th e  s u p e rn a ta n ts  p ap erc h ro m a to g rap h ica lly  an a ly se d . T o  dem o n stra te  
th e  IA A  a n d  try p ta m in e  th e  su p e rn a ta n ts  w ere e x tra c te d  w ith  p e ro x y d e-free  e th e r . For th e  
d e m o n s tra t io n  of indo le  a n d  t ry p to p h a n e  th e  su p e rn a ta n ts  were e v a p o ra te d  in  w a te r  b a th  
a n d  th e  residues so lved in  e th e r  o r e th a n o l re sp ec tiv e ly . C hrom atogram s w ere  ru n  in  the  case 
o f  in d o le  w ith  iso p ro p an o l — am m o n ia  — w a te r  (10 : 1 : 1) so lven t while in  th e  o th e r  two cases
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w ith  b u ta n o l — ace tic  a c id  — w a te r  (2 : 1 : 1) so lv e n t. T h e  ch ro m atogram s w ere dev elo p ed  
w ith  th e  Gordon— W eb er a n d  n in h y d rin  reagents re sp e c tiv e ly . H aving  added a n th ra n y lic  acid  
to  th e  suspension, indo le  co u ld  b e  dem onstra ted . S y n th e s is  o f try p to p h a n e  a f te r  a d d in g  indole 
-j- se rin e  could be also e s ta b lish e d . N ow adays try p to p h a n e  is generally  accep ted  as a  p recu rso r 
o f  IA A . In  our ex p erim e n ts  a d d it io n  of try p to p h a n e  r e su lte d  in th e  increase of IA A . T h e  sp o t 
o f  t ry p ta m in e  id en tified  b y  Ry (0 .75) as well as b y  c o lo u r  reac tio n s was also d e m o n s tra te d . 
D e ca rb o x y la tio n  of t r y p to p h a n e  w as also observed in  a su sp en sio n  of an  a ce to n e -p rep a ra te  o f 
th e  y e a s t  w ith  W arb u rg  m e th o d . T ry p to p h an e  w as a d d e d  in  m ethano lic  so lu tion  (1 m g in  0.1 
m l) to  th e  side bu lbs. F o llo w in g  th e  cessation of th e  en d o genous increase o f p re ssu re  th e  
t ry p to p h a n e  solu tion  a n d  th e  p u re  solvent re sp ec tiv e ly  w ere  tip p ed  to  th e  suspensions. T he 
in c re a se  of pressure due  to  th e  a d d itio n  of t ry p to p h a n e  w as  v e ry  slow (Qco2 =  0.2 a t  25° C). 
O n th e  ev idence of th e  ab o v e -m en tio n ed  d a ta  th e  fo llo w in g  biochem ical steps w ere  d em o n 
s t r a te d  in  b ak er’s y e as t: a n th ra n y lic  acid -* indole ; in d o le  -f- serine t ry p to p h a n e ;  t ry p to 
p h a n e  -+■ try p ta m in e  -f- C 0 2; t ry p to p h a n e  IAA. C o n se q u e n tly , try p ta m in e  m ay  be supposed  
to  b e  a n  in te rm ed ia te  in  IA A  b io syn thesis .

A L K A L O ID  PR O D U C T IO N  B Y  CLAVICEPS P U R P U R E A  T U L . IN  S A P R O P H Y T IC  
C U L T U R E  AS A F F E C T E D  B Y  CYTOSTATIC SU B ST A N C E S AND V A R IO U S 

E X T R A C T S  FROM  M E D IC IN A L  PL A N T S

G. M olnár and  E . T y ih á k

RESEARCH INSTITUTE FOR MEDICINAL PLANTS, BUDAPEST

T h e  effect on th e  a lk a lo id  p ro d u c tio n  in sa p ro p h y tic  e rg o t cu ltu res o f som e c y to s ta t ic  
su b s ta n c e s  an d  ex tra c ts  fro m  m ed ic in a l p lan ts was s tu d ie d . I t  w as th e  purpose of th ese  in v e s ti
g a tio n s  to  gain  a deeper in s ig h t  in to  th e  b iosynthesis o f e rg o t  alkalo ids. P re lim in ary  e x p e ri
m e n ts  w ere  carried  o u t in  s a p ro p h y t ic  surface cu ltu re  o f  a n  e rg o t s tra in  of th e  e rg o to x in  ty p e , 
p ro d u c in g  0.1 to  0.5 pe r c e n t  a lk a lo id  in norm al co n d itio n s . T h e  fungus was c u ltiv a te d  on  a 
s y n th e tic  ag ar m edium  c o n ta in in g  saccharose, succinic a c id  a n d  ino rgan ic  salts . T he p H  w as 
a d ju s te d  to  5.6 by  N H  ,O H . T h e  c u ltu re s  were in cu b a ted  in  a th e rm o s ta te  a t  24° C fo r 21 days. 
B y  th e  en d  of th e  in cu b a tio n  th e  a lk a lo id  con ten t of th e  d r ie d  m y ce lia  was d e term ined  b y  p a p e r  
c h ro m a to g ra p h y  and p h o to m e try  (V an  U rk reac tion ; b lu e  co lo r fo rm ation ). W a te r  e x tra c ts  
o f p o d o p h y llin , resin , d e g ran o l, colchicine and those  p re p a re d  fro m  ev ap o ra ted  alcoholic  
e x tra c ts  fro m  drugs of V inca  rosea, S ym phytum  o ffic ina le , P a p a ver orientale, Calendula o ffic i
na lis , A sp eru la  odorata, P o p u lu s  n ig ra  an d  Sedum acre w ere  a d d e d  to  th e  cultures. T he P opu lus  
e x tr a c t  in  h ig h er c o n ce n tra tio n s  to ta l ly  inh ib ited  fu n g a l g ro w th  an d  in  lower co n cen tra tio n s  
in h ib i te d  th e  alkaloid p ro d u c tio n . T h e  A sperula , S y m p h y tu m , P apaver  an d  Calendula e x tra c ts  
also re d u c e d  th e  p ro d u c tio n  o f  e rg o t alkaloids. The S e d u m  e x tr a c t  h ad  no m ark ed  e ffec t on 
a lk a lo id  sy n th esis. The effec t o f V in ca  e x tra c t and th a t  o f  th e  p o d o p h y llin  resin  and  colchicine 
g re a tly  d ep en d ed  on th e  p h y sio lo g ica l p roperties of th e  in o c u lu m  in  th e  e rgo t cu ltu re . I n  som e 
e x p e rim e n ts  s tim u la tion , in  o th e rs  in h ib itio n  was o b ta in e d . D eg ran o l s tim u la ted  a lk a lo id  b io 
sy n th e s is  u p  to  a co n cen tra tio n  o f 20 у / m l and exerted  an  in h ib i to ry  effect in h igher c o n c e n tra 
tio n s . T h e  e ffec t of P opulus  a n d  A sp e ru la  ex trac ts  added  to  th e  c u ltu re  m edium  of th e  in o cu lu m  
w as s tro n g e r  on  cu ltu res d e riv in g  fro m  trea te d  inocula a n d  g ro w n  on contro l m edia  th a n  on 
c u ltu re s  t r e a te d  directly . E x p e r im e n ts  were carried o u t  w i th  sub m erse  cu ltu res of e rg o t as 
well. I t  h a s  been  found th a t  no  m o re  th a n  6 у/ml deg rano l s t im u la te d  th e  alkaloid p ro d u c tio n  
to  som e e x te n t .  H igher c o n c e n tra tio n s  a n d  o ther sub stan ces h a d  a m ore pronounced  in h ib ito ry  
effec t w i th  subm erse  th a n  w ith  su rfa c e  cu ltu res. The t r e a tm e n ts  h a d  no effect on th e  a lk a lo id  
sp e c tru m . T h e  grow th  of m y ce lia  w as affec ted  by  th e  P o p u lu s  e x tr a c t  only.

O N  T H E  C A R O T E N E  C O N T E N T  OF SOM E U N IC E L L U L A R  A LG A E 

L. J .  M. F e l f ö l d y , E. Szabó a n d  L . T óth

BIOLOGICAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, TIHANY

F if te e n  d ifferen t pu re  a lg a l s t r a in s  were grown in 10 -litre  sp h ae rica l flasks co n ta in in g  
n u tr ie n t  so lu tio n s  p repared  fro m  ta p  w a te r  w ith  the ad d itio n  o f  K N O :„ K H 2P O „  ferric  c i t r a te  
an d  c itr ic  acid .
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T h e  sup ercen trifu g ed  liv ing  m ate ria l w as used  for analysis. The a- an d  ^ -c a ro te n e s  w ere 
se p a ra te d  from  caro teno ids in  m ag n esia -H y p h lo  su p e r cel colum n and  th e ir  q u a n t i ty  w as 
d e te rm in e d  sp ec tro p h o to m etrica lly .

S tra in s  rich  in  caro ten es are : Chlorella vulgaris (a  =  21.5; ß  61.4), Chlorococcum  
botryoides (a  =  3.9; ß =  68.9), Scenedesm us acum ina tus  (a  =  5.6; ß  =  59 .9), Scenedesm us 
obtusiuscu lus  (a  =  30.5; ß  =  81.6 mg per 100 g d ry  m a tte r) .  S tra in s  w ith  low c a ro te n e  c o n te n t: 
C oelastrum  m icroporum  (a =  14.0; ß  =  26 .2), Scenedesm us acutus (a =  3 .7 ; ß  =  27.0) and  
a  sen escen t cu ltu re  o f Chlorella vulgaris  (a =  0 .7 ; ß  =  25.2 m g% ). Chlorella pyrenoidosa , 
Chlorocloster terrestris, Oocystis sp. and  one in d e te rm in ed  species occupied p laces b e tw een  the  
e x tre m e  v a lues, « -caro tene w as fo und  in  a ll species in v es tig a te d  w hich m ay  b e  a c c o u n te d  for 
b y  th e  fa c t  th a t  living m a te ria l  (n o t d ried ) w as used  fo r analysis.

C aro tene c o n te n t co n sid erab ly  v a rie s  in  th e  d iffe ren t algal s tra in s  a n d  is d e p e n d e n t  also 
on  th e  physio log ical co nd ition  (e. g. age) o f c u ltu res . U nicellu lar algae a re  sp ec ia lly  su itab le  
o b jec ts  fo r s tu d y in g  b o th  b io ch em is try  a n d  physio log ical role of polyene p ig m e n ts , due  to  
th e ir  physio log ical p las tic ity  a n d  th e  p ra c tic a lly  u n lim ite d  possibilities o f c h an g in g  th e ir  cu l
tu r a l  co n d itions.

T H E  PO T A M O P H Y T O P L A N K T O N  O F T H E  KÖ RÖ S R IV E R  A N D  IT S 
S A PR O B IO L O G IC A L  C O N D IT IO N S N E A R  GYOMA

G. U h e r k o v ic ii

TISZA RIVER RESEARCH STATION, JÓZSEF ATTILA UNIVERSITY, SZEGED

In v ite d  b y  th e  R esearch  I n s t i tu te  o f W a te r  R esources th e  a u th o r  c o n d u c te d  com plete  
sap ro b io lo g ical and  lim nological e x am in a tio n s  th ree  tim es on a profile of th e  K ö rö s  r iv e r n ear 
G yom a. T h e  hydrochem ical d a ta  g iven  below  w ere sim u ltan eo u sly  d e te rm in e d  b y  th e  H y d ro 
ch em ica l L ab o ra to ry  of th e  W a te r  C onserv an cy  D ire c to ra te  of Szeged (J . Sz é p f a l u s i). T he 
sam p le s w ere tak e n  a t  d is tan ces  o f 1 m  a n d  th e n  a t  ev ery  10 m from  th e  b a n k s  a n d  dow nw ard  
p e r  m etres , using  h o rizo n ta lly  s itu a te d  RuTTN ER-bottles m odified fo r f lu v ia l  research . 
H y d ro ch em ica l d a ta  in O c to b er 1960 (tim e  o f a u tu m n a l low w ater): 0 2-c o n su m p tio n  =  5.88 
m g p e r litre ;  B O D 5 (b io-organ ic  d em an d ) =  1.65 mg/1; am m onia  =  0.40 mg/1; to ta l  h a rd n ess =  
8.22 G H ° (G erm an h a rd n ess degree); p H  =  7.2. A t th is  tim e th e  p la n k to n  a lg a l p o p u la tio n  
w as d o m in a ted  by  th e  d ia to m s (B a c illa rio p h y ta )  B acillaria  paradoxa , M elo sira  va rio n s , M . 
ita lica , Surirella  robusta v a r . sp lendida , Synedra  u lna  an d  th e  green algae (C h lo ro p h y ta )  Pedi- 
a stru m  dup lex , Closterium m o n ilife ru m , Sp irogyra  sp. A q u a n tita tiv e  a n a ly s is  o f  th e  coenoses 
g av e  th e  follow ing saprob io log ical v a lu a tio n : ra te  o f ß -m esosaprob ion tic  o rg a n ism s  =  59 to 
7 6 % ; ß  — a-m esosaprob ion tic  o rg an ism s =  7 to  1 8 % ; a-m esosaprob ion tic  o rg a n ism s =  1 to 
2 % , sap rob io log ically  n o t d e te rm in ed  o rg an ism s - 16 to  28 % . H y d ro ch em ica l d a ta  in  Feb
ru a ry  1961 (ice d rift): 0 2-co n su m p tio n  =  11.90 mg/1; B O D 5 =  2.24 mg/1; a m m o n ia  =  0.27 
mg/1; to ta l  h a rd n ess =  8.48 G I F ;  p H  =  7.2. In  th e  p lan k to n  the  follow ing d o m in a tin g  species 
w ere fo u n d : th e  d ia to m s Synedra u ln a , Surirella  ovata , M elosira va rio n s , th e  g reen  algae 
E u d o rin a  elegáns, Ulothrix ten u iss im a , a n d  H y p h o m y ce tes  Leptom itus lacteus a n d  th e  b ac te 
r iu m  Cladothrix dichotoma. R a te  of oligo-/?-m esosaprom iontic  organ ism s =  2 to  5 % ; ß-m eso- 
sa p ro b io n tic  organism s =  22 to  3 1 % ; ß —a-m eso sap ro b io n tic  organism s =  7 to  2 8 % ; a-m eso
sap ro b io n tic  organism s =  4 to  1 2% ; a -m eso p o ly sap ro b io n tic  o rgan ism s =  5 to  2 2 % ; sapro
b io log ically  n o t de te rm in ed  organ ism s =  27 to  4 0 % . H ydrochem ical d a ta  in  J u n e  1961 (dam 
m ed  su m m er w ater): 0 2-co n su m p tio n  =  7.66 mg/1; BOD- =  0.88 mg/1; a m m o n ia  =  0.09 mg/1; 
to ta l  h a rd n ess  6.03 G IF ;  p H  =  6.8. T h e  d o m in a n t p la n k to n  algal p o p u la tio n  show ed  a larger 
b u lk  o f th e  d ia to m s Surirella  robusta v a r . sp lend ida , N itzsch ia  palea , Synedra u ln a , N . acicularia , 
o f th e  g reen  algae P ediastrum  boryanum , C losterium  acerosum  and  of th e  ye llow  a lg a  Dinobyron  
divergens. Saprobiological d a ta :  /i-m eso sap ro b io n tic  o rgan ism s =  12 to  2 1 % ; ß —a-m esosapro 
b io n tic  o rgan ism s =  40 to  4 7 % ; sap ro b io log ically  n o t de term ined  o rg a n ism s =  39 to  45% .

T he analysis of p o ta m o p la n k to n  coenoses com prised  152 species p ro v id in g  th u s  — to
g e th e r  w ith  hydrochem ica l e x am in a tio n s  — a fa ir ly  b ro a d  basis b o th  fo r w a te r  qualifica tion  
an d  fo r su rv ey in g  th e  a lga l v e g e ta tio n  o f th is  r iv e r bed  section. T he m o st co n sp icu o u s resu lt 
o f saprob io log ical analysis is th a t  in  th e  low  w in te r  w a te r  and in  th e  d a m m e d  su m m er w ater 
a q u a li ty  worse th a n  /9 -m esosaprob ion tic  is in d ic a te d  by  m ore th an  h a lf  o f  th e  de term ined  
a lga l o rgan ism s. This an d  th e  fa c t th a t  a b a c te riu m  q u a n ti ty  u n usual in r iv e rs  w as p resen t in 
m o st sam ples o f th e  K örös, to g e th e r  w ith  th e  re la tiv e ly  h igh level o f 0 2-c o n su m p tio n  revealed  
t h a t  th e  K örös n ear G yom a is c a rry in g  a w a te r  eu tro p h ic  above the  f re sh -w a te r  av erag e  of the  
H u n g a ria n  G rea t P la in  (A lföld). T he w in te r  and  sum m er sam ples in d ica te  sap ro b io lo g ica l con
d itio n s  below  accep tab le  level.
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INVESTIGATION OF TH E MINERAL NUTRITION OF DATURA INNOXIA

D. VÁGUJFALVI

RESEARCH INSTITUTE FOR MEDICAL PLANTS, BUDAPEST

D atura innoxia  p la n ts  w e re  ra ised  in w ashed sa n d  in  p o ts  a n d  given n u tr ie n ts  ad eq u a te  
fo r  th e  rea liza tion  of n u t r ie n t  de fic ien cy , op tim al a n d  ex cessiv e  supp ly . 5 d iffe ren t N  t r e a t 
m e n ts  (30, 150, 600, 1200 a n d  2400 m g N per pot) an d  5 P -d o sag e s  (9, 45, 180, 360 an d  720 m g P  
p e r  p o t)  w ere applied in  25 c o m b in a tio n s . The n u tr ie n t  c o n te n ts  o f leaves were d e te rm in ed  by  
w e t d ig es tio n  w ith  su lp h u ric  a c id , th e  alkaloid c o n te n ts  w ith  th e  acid im étrie  m eth o d . T he 
r e s u l ts  a re  as follows: T he c o n n e c tio n  betw een th e  e x te rio r  N -P  levels and  th e  g ro w th  is c h a ra c 
te r is t ic :  p la n t w eight w as m o re  in c re a sed  by h igher N  th a n  b y  h ig h er P  dosage, fu rth e rm o re , 
th e  o p tim a l ex ternal n u tr ie n t  le v e l is increasing w ith  h ig h e r  q u a n tit ie s  of the  o th e r  n u tr ie n t . 
W ith  th e  increased  N or P  lev e l re sp ec tiv e ly  the  pe r c en t o f N  or P  in  the  leaf increases acco rd 
in g  to  a  sa tu ra tio n  curve. T h e  e x te rn a l  N-level d id  n o t  in f lu e n ce  consisten tly  an d  e ssen tia lly  
th e  in te r io r  P  per cent, n e ith e r  d id  th e  ex terio r P  th e  N  p e r  c e n t  in  leaves. The c ritica l N  co n 
c e n tr a t io n  rises linearly  w ith  th e  in crease  of P  su p p ly  fro m  2.5 to  5.0 per cen t, w hereas th e  
c r it ic a l  P  pe r cen t in creased  w ith  th e  growing N su p p ly  a cc o rd in g  to  an  exponen tia l cu rv e  from  
0 .23 to  0.46. The m ax im u m  a lk a lo id  pe r cent is fo u n d  a t  low  to  m edium  e x te rn a l N  a n d  P  
s u p p ly  w hile high alkalo id  p e r  c e n t  occurs a t  two sp o ts: a t  h ig h  d e fic iency  of N and  P  an d  (th e  
g r e a te r  m ax im um ) a t  m ed iu m  N  a n d  h igh  P  level. N o re la tio n  w as found  betw een th e  N  an d  
a lk a lo id  p e r cen t of th e  le a v es ; th e  lin e a r corre lation  b e tw e e n  th e  P  per cen t and th e  a lka lo id  
p e r  c e n t  is significant a t  th e  1 % -lev e l. The m ax im um  of a lk a lo id  y ield  ( =  a lka lo id  p e r cen t 
X d ry  w e ig h t) is a t m edium  e x te r n a l  N  and  high P  level. F o r  th e  a lk a lo id  yield c ritica l N  an d  
P  c o n c e n tra tio n s  can be g iv en . T h is  v a lue , how ever, does n o t  d ep en d  on th e  su p p ly  w ith  th e  
o th e r  n u tr ie n t :  N =  3.5 p e r  c e n t ,  P  =  0.32 per cent.

T H E  BIOSYSTEM ATICS O F  T H E  H U N G A R IA N  P O L Y P O D IU M  V U L G A R E  S. 1.

G. V ida

INSTITUTE OF GENETICS OF TH E HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST

P re v io u s  m orpholog ical o b se rv a tio n s  (R o th m a ler , M a r t e n s ) hav e  a lready  p ro v ed  th e  
h e te ro g e n e ity  of th e  E u ro p ea n  P , lyp o d iu m  vulgare. T h e  cy to lo g ica l ex am inations b y  Ma nton  
a n d  S h iv a s  revealed  th a t  th e  d if f e re n t  ty p es belong to  th re e  p lo id  levels (being di-, te tra -  and  
h e x ap lo id s) . In  th e  m eiosis o f  p o ly p lo id s  no m u ltiv a len ts  e x is t ,  so a n  au top lo id  series is n o t 
to  be  th o u g h t  of. By in v e s tig a tio n s  o n  th e  meiosis of h y b rid s  also  th e  orig in  of these ty p es  could 
b e  c la rif ie d . T he M e d ite rran ean  P o lyp o d iu m  australe F é e  (se rra tu m )  and  th e  A m erican  P. 
v ir g in ia n u m  L. are diploid spec ies. P olypod ium  vulgare s. str. h a v in g  P . v irg in ianum  as one of 
i ts  p a r e n ts  an d  m ost com m on  in  E u ro p e  as well as in  H u n g a ry  is  a n  a llo te trap lo id  species. 
I n  th e  m eiosis of th e  h y b rid  P .  vu lgare  X australe th e re  a re  no  b iv a le n t  form s, accord ing ly  b o th  
p a r e n ts  a re  o f d ifferent o rig in . T h e  h e x ap lo id  P . interjectum  M a n t o n  e t Shivas cam e in to  being 
b y  c ro ss in g  of the  E u ro p ean  d i- a n d  te tra p lo id  species a f te r  d o u b lin g  of th e  chrom osom e set.

S ince  1960 m any  P o ly p o d iu m  popu lations w ere a n a ly se d  in  o rder to  e s tab lish  th e  
c y to ta x o n o m ic  place of th e  H u n g a r ia n  P olypodium  ty p es  as w ell as th e ir  a rea  and  ecological 
d e m a n d s . T h e  d e te rm in a tio n  o f ch ro m o so m e  num bers w as c o n d u c te d  in  th e  m eiosis o f spore 
m o th e r  cells. On th e  s tre n g th  o f th e s e  investiga tions i t  cou ld  b e  p o in te d  o u t th a t  in  H u n g a ry  
tw o  P o ly p o d iu m  species a re  l iv in g : th e  te trap lo id  P . vulgare s. str. a n d  th e  hexaplo id  P . in ter- 
jre turn . T h e  form er grows on m a n y  s ite s  of th e  H u n g arian  M ed iu m  M o u n ta in  (M agyar K özép- 
h eg y ség ) a n d  T ran sd an u b iu m  ( D u n á n tú l) ,  th e  la tte r  in  th e  m o u n ta in s  of th e  M ecsek, in  th e  
w e s te rn  p a r t  of th e  M edium  M o u n ta in ,  ex ac tly  from  th e  re g io n  o f th e  L ake B a la to n  till  th e  
N a sz á ly  m o u n ta in  and in th e  s o u th e rn  m o un ta ins o f th e  B ü k k . T h e  sterile  p en tap lo id  h y b rid  
o f  th e s e  tw o  species (P .  X m a n to n i  R o th m a ler) w as h ith e r to  d isco v ered  in  the  M ecsek (on 
th e  M isin a  m o u n ta in ) and  in  th e  B a k o n y  (Cuha valley). I t  is  p re su m ab le  th a t  th is  h y b rid  is 
th e  r e s u l t  o f  a  crossing in  ea rlie r t im e s ,  because  i t  form s to d a y  e x te n s iv e  clones, even in  absence 
o f th e  p a r e n ta l  species. T he eco log ica l d e m a n d s  and acco rd in g ly  th e  sociological role o f P . vulgare 
s. str. a n d  P . interjectum  a re  also  d if fe re n t. P . vulgare is f re q u e n t  an  acidic soils, w hereas P . 
in terjec tu m  ap p ears  on lim esto n e  a n d  d o lo m ite  base rock  as w ell as on  th e  less-basic soil o f th e  
b a s a l t  co n es n e a r th e  B a la to n . P .  vu lgare  s. str. m ay m o st f re q u e n tly  be  found  in the  ru p e s tr in e
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grasses o f A sp len io -F estucion  g laucae and  th e  fo res t a lliances Q uercion ro b o ri-p e trae ae , L uzulo- 
F a g io n  a n d  P in ion . T h e  hexap lo id  P . in terjectum  p refers th e  alliances S esle rio -F estu c io n , 
A cerion  an d  O rno-C otin ion . T he h e te ro g en e ity  o f  th e  te tra p lo id  P . vulgare in d ic a te s  a fu r th e r  
c y to g e n e tic  p rob lem . T h o ro u g h  in v es tig a tio n s  m a y  p ro b a b ly  disclose th e  ex is ten ce  of an  o th er 
te tra p lo id  genom  co m b in a tio n  in  w hich  p e rh a p s  also P olypodium  australe  o ccu rs . H ow ever, 
o n  th is  m a t te r  no p o sitiv e  cy to g en etic  d a ta  a re  av a ilab le  so far.

T H E  FA M IL Y  R E L A T IO N S  O F  CYCA DACEAE 

P . G r eg u ss

BOTANICAL INSTITUTE, JÓZSEF ATTILA UNIVERSITY, SZEGED

M odern p a leo n to lo g ists , so R e m y , L e c l e r q  a n d  o th e rs , divide th e  species o f P s ilo p h y ta  
acco rd in g  to  th e  fo rm  of th e ir  ram ifica tio n  in to  th re e  g roups, called m o n o p o d ia l, d icho tom ic  
a n d  v e rtic illa te  ty p es . A m ong P s ilo p h y ta  esp ec ia lly  Asteroxylon  show s a n a to m ic a l fea tu res  
a p p e a rin g  also in  C ycadaceae  in  th e  sam e m an n e r. R eally , Asteroxylon  is n o t a  t r u e  A steroxylon , 
becau se  th e  v ascu la r b u n d les  of its  x y lem  do n o t  ra m ify  s te lla te ly , b u t  in  p e rfe c t d ich o to m y . 
T h e  sp ira l and  sca larifo rm  th ick en in g s o f trac h e id s  in  P s ilo p h y ta  are th e  sam e as in  C ycadaceae 
a n d  especially  th e  la t te r  co rrespond  w ith  those  in  Z am ia  a n d  S tangeria  species. A m ong  P te ri-  
d o p h y ta  ch iefly  Stilites  an s Isoëtes, b u t  p a r tic u la r ly  S ig illa ria , Pleurom eia  a n d  N a thostiana , 
show  an  an a to m y  sim ila r to  th e  xy lem  s tru c tu re  o f re ce n t C ycadaceae, th e ir  close re la tio n  is, 
th e re fo re , in d isp u ta b le . Sig illaria  h a d  ju s t  a  d ev elo p ed  system  of m ed u llary  ra y s  like recen t 
C ycadaceae  have  an d  also th e  sca larifo rm  p itt in g  is en tire ly  sim ilar to  th a t  o f Z a m ia  a n d  S tan
geria. R am ify in g  S ig illa ria  w ere c e rta in ly  of d ich o to m ic  ty p e  as are recen t C ycad aceae. I n  the 
x y lem  of Protopitys buchianus  and  Völkeliella réfracta  th e  bo rd ered  p its  o f t ra c h e id s  a re  com 
p le te ly  id en tica l w ith  th o se  on th e  trac h e id s  o f  EW ep/ia/ario.s g ra ins. T he 3- to  5 -lin ed  a rau caro id  
p i t t in g  o f trach eid s in  th e  D adoxylon  an d  Cordaites species o f th e  C arbon epoch  is fu lly  sim ilar 
to  t h a t  in  som e C ycadaceae, i t  is v e ry  d iff ic u lt to  d is tin g u ish  b o th  from  one a n o th e r . In  the 
ro o t s tem  o f recen t M acrozam ia m iquellii we f in d  th e  sam e po lystclia  as in  som e M edullosa  
species. T h e  u tm o s t ram ifica tio n s  o f n e rv u re  in  th e  leaves a n d  in occasionally  fo rk e d  stem s of 
F ilic in ae  a re  d ich o to m o u s, ju s t  as e. g. in  p a lm s o r in  Dracaena  species. D ico ty led o n o u s  trees 
o f p e rfe c t d icho tom ic  ram ifica tio n  do n o t e x is t, th is  phenom enon  occurs o n ly  a m o n g  ferns, 
C y cadaceae  and  m on o co ty led o n s; e. g. th e  ra m if ic a tio n  of ro o t ha irs in  w h eat is p e rfe c tly  d icho
to m o u s. T he paralle l le a f  n e rv u re  m ay  be t ra c e d  b ack  to  d ich o to m y  as well. D ic h o to m y  is a 
p h y le tic  fe a tu re  w hich  m ay  be asce rta in ed  from  P s ilo p h y ta  th ro u g h  C ycadaceae t ill  ang iosperm  
p la n ts . A ccord ing ly  C ycadaceae are  re la te d  to  a ll p la n t  ty p es  w hich show  e ith e r  a  d icho tom ic  
ra m if ic a tio n  or d ich o to m y  m an ifes ts  its e lf  in ro o t h a irs . A p a rt  from  a n a to m ica l ch ara c te ris tic s , 
also  th e  ep iderm is o f leaves and  especially  th e  fo rm  an d  s tru c tu re  of s to m a ta  c o n s t itu te  a p ro 
p e r  b asis to  conclude to  c e rta in  fam ily  re la tio n s . E . g. as to  th e  s tru c tu re  o f s to m a ta ,  Lygino- 
dendron o ldham ium  is e n tire ly  id en tica l w ith  Z a m ia  m urica ta , th e  Ju ra ss ic  E la tocladus ambluse 
w ith  M acrozam ia m iq u e llii, th e  species o f C tenis a re  id en tica l w ith  those  of Stangeria  and  the  
species o f Elatocladus w ith  Dioon edule. In  th e  o p in io n  of th e  a u th o r recen t C y cad aceae  m ay 
be lo o k ed  up o n  as in te rm e d ia te  fo rm s be tw een  F ilic in ae , P te rid o sp erin ae  an d  M o n oco ty ledons.

A N E W  SED U M  S P E C IE S  IN  T H E  M EC SEK -M O U N TA IN S 

Sz. P r iszte r  a n d  P . T é t é n y i

AGRICULTURAL ACADEMY, KESZTHELY 
AND RESEARCH INSTITUTE OF MEDICINAL PLANTS, BUDAPEST

Sedum  acre L ., w hich  occupies an  e x ten siv e  a rea , is n o t only m o rp ho log ically , coenologi- 
c a lly  a n d  ecologically v e ry  v a riab le  b u t  i ts  a lk a lo id u l com position  is ra th e r  inhom ogeneous 
to o  as a re  show n b y  th e  p a p e r-c h ro m a to g ra p h ica l ex am in a tio n s of th e  co llec tio n  o f cions es
tab lish e d  from  m a te ria ls  g a th e red  from  d iffe ren t loca lities o f H u n g ary , and  o f fo re ig n  countries. 
T h e  q u a n ti ty  o f th e  sed am ine  nam ely  ran g ed  b e tw ee n  th e  lim its 2.08 an d  24.96 m g p e r cent, 
w'hile th a t  o f th e  sed rid in e  be tw een  0 an d  14.4 m g  p e r cen t. M ost o f th e  m o rp h o lo g ica l v a r ia 
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tio n s  o f S . acre a re  c o n d itio n ed  u p o n  th e  d ifferen t ecological fa c to rs , an d  a t  th e  a lte ra tio n s  o f 
th e  l a t t e r ,  th e  v a ria tio n s  th em se lv es  generally  soon d isa p p e a r . T herefore  th e  e x am in a tio n s  o f 
th e  c ions on  a  special e x p e r im e n ta l sp o t have been  c a rr ie d  o u t  fo r several y ears  u n d e r  th e  
sam e  soil-, te m p e ra tu re , l ig h t a n d  p re c ip ita tio n  co n d itio n s  an d  re lief fac to rs . P r is z t e r  
fo u n d  in  1959 in  th e  M ecsek M o u n ta in s  (S o u th -H u n g a ry ) on  several places a p la n t  w h ich  
re co lle c te d  Sedum  acre, b u t  h a d  consp icuously  long leaves. P la n te d  in  garden  i t  h as p re se rv e d  
fo r a  n u m b e r  years i ts  — fo llow ing  — differing m o rp h o lo g ica l fea tu res . U pon  analysis o f i ts  
a lk a lo id s  i t  ap p eared  to  be  d iffe re n t from  all o th e r S . acre ex am in ed , as i t  h ad  a  p ro m in e n tly  
h ig h  se d rid in e  (C8H 17O N ) c o n te n t  (on an  average 25.8 m g p e r  cen t) in  c o n tra s t to  an  in s ig n if
ic a n t  sed am in e  q u a n tity . T h e  sed rid in e  is im p o rta n t in  p h a rm a ce u tic s . — The o ccu rren ce  of 
th is  p la n t  in  H u n g a ry  seem s to  be  confined  to  th e  w arm  ro c k y  slopes of th e  M ecsek an d  V illán y  
M o u n ta in s  a b u n d a n t in  ca lc ife ro u s rub b les  and  r ich  in  so u th e rn  flo ra-e lem en ts ( it  p ro b a b ly  
occu rs  a lso  in  th e  F ru sk a  G o ra  M o u n ta in s). In  tax o n o m ica l re sp e c t i t  seem s to  be closely re la te d  
to  S e d u m  neglectum  T e n ., th e  a re a  o f w hich  ex tends to  S o u th - I ta ly  an d  th e  B a lk an  p en in su la . 
T h e  id e n tif ic a tio n  of th e  tw o  p la n ts  can  on ly  be a tta in e d  b y  th e  com parison  w ith  a u th e n tic  
liv in g  sp ec im en s of S. neglectum . T h e  c u r t  diagnosis an d  th e  h e rb a riu m  p lan ts  do n o t suffice  
to  th is  end .

D esc rip tio n  of p la n t:  A Sedo acre L . rh izom ate  c rass io ri, foliis oblongis (6 — 8 m m  long is 
e t  2 — 2.5 m m  la tis), in fe rio rib u s  p o s t an th esim  cau lib u s a lb id o -b ru n n eis  adpressis, flo rib u s  
m a jo rib u s  (12 — 15 m m  d ia m e tro ) , sepalis longioribus, fo liis cau lin is sim ilibus, in te r  p e ta la  
e x c e d e n tib u s , in flo rescen tiis  m a jo rib u s , ram is cym ae 5 — 8 (— 10)-floribus d iffert. H e rb a  p lan - 
ta e  p ra e c ip u e  a lcalo idam  “ S e d rid in ”  continens.

T H E  F L O R IS T IC  E L E M E N T S  O F  T H E  D E M O C R A T IC  R E P U B L IC  O F V IE T N A M

T. Poes

BOTANICAL DEPARTMENT, HUNGARIAN NATURAL HISTORY MUSEUM, BUDAPEST

A ccord ing  to l i te ra tu re ,  th e  f lo ra  o f th e  a rea  co n sis ts  o f  4668 flow ering an d  563 c ry p to -  
g a in o u s v a sc u la r  p lan t species. T h e  p re sen t au th o r e x te n d e d  h is investig a tio n s on  th e  p ro p o r
tio n a lly  d iv id ed  h a lf  a m o u n ts  (2500) of th e  species. I n  e s tab lish in g  th e  geographical f lo ris tic  
e lem en ts  T h a i-Van  T r u n g ’s p ro v is io n a l c lassification  w as m a d e  use  of. T he follow ing v a lu es 
w ere e s tab lish e d : E ndem ic species : endem ism s of N o r th  V ie tn a m  (B ac-B o): 1 6 .5% ; C en tra l 
V ie tn a m  (T ru n g  Bo) 10 .7%  (m ore  th a n  one q u a rte r  o f th e  e n tire  flo ra  consists th e re fo re  o f 
en d em ism s !); Indo-C hinese  species: E a s t  Indo-C hinese (V ie tnam -C am bod ia): 1 3 .2% ; C en tra l 
In d o -C h in ese  (V ie tnam -L aos-S iam ): 0 .3 % ; species co m m o n  to  V ie tn am  and  S o u th -C h in a : 
5 .1 % ; species ran g in g  o v er In d o -C h in a : 5 % . T o ta l: 5 1 .3 % . Palaeotropic elements : so u th -e a s t 
A s ia tic  c o n tin e n ta l species: 2 .3 % ; tro p ic a l A siatic: 3 .3 % ; In d ia n :  6 .6 % ; H im alay an : 0 .9°/o; 
H a in an -T a iv a n -P h ilip p in e  Is la n d s : 0 .7 % ; M alayan: 4 .1 % ; species rang ing  over th e  e n tire  
In d o -M a la y a n  area : 1 .6% ; P o ly n e sian  a n d  A u s tra lian : 2 .0 % ; A frican : 1 .3% . T o ta l: 3 7 % . 
N eotropic  elements (ran g in g  o v er th e  tro p ics  of th e  O ld a n d  N ew  W orlds): 0 .4% . Palaeoarctic 
( boreal)  elements: e as t A s ia tic  (C h in a-Jap an ): 2 .2 % ; E u ra s ia n :  0 .2 % ; c ircum borea l: 0 .3 % . 
T o ta l:  2 .7 % . Others : co sm o p o litan : 0 .7 % ; ad v en tiv e : 0 .6 % ; cu ltiv a ted : 2 .3% ; of u n k n o w n  
ra n g e : 4 .8 % . T o ta l: 8 .4 % . S tr ik in g  are  th e  g reat p ro p o r tio n  of th e  endem ic species a n d  th e  
in sig n ific an c e  of th e  P a la e a rc tic  e lem en ts  as ag a in st th e  tro p ic a l ones. I t  is n o tew o rth y  th a t  
a g re a t  n u m b e r  of our P a la e a rc tic  ( 44a rc to te r t ia ry ” ) g en era  a re  rep re se n ted  by  tro p ica l spec ies, 
s u b s ta n t ia t in g  th e  th eo ry  t h a t  c la im s th e  so u th eas t A s ia tic  o rig in  of o u r P a laea rc tic  flo ra . B y  
a n a ly s in g  life h a b its , in fo rm a tio n  is gained  on ecological c o n d itio n s  an d  v eg eta tio n a l s tru c tu re  
in  th e  a re a : woody p lan t species : h ig h  trees  (M eg ap h an e ro p h y ta ): 5 .1 % ; low and m ed iu m  tre e s  
(M eso p h an ero p h y ta )  : 17 %  ; sh ru b s  (M icrophanerophy  ta )  : 31.8 %  (includ ing  7 %  creeping sh ru b s !) ; 
d w a rf  sh ru b s : 2 % ; w oody  lia n a s : 5 .2 % ; w oody ep ip h y te s : 0 .6 % . T o ta l: 61.7% . Soft-stem m ed  
p la n ts  : so f t  lianas: 1 .8 % ; so ft e p ip h y te s : 5 .2% ; h a lf-sh ru b s : 2 .5 % ; p lan ts  w ith  rh izom es a n d  
b u lb s  (G e o p h y ta ): 0 .5 % ; o th e r  p e ren n ia ls : 16.7% ; a n n u a l a n d  b ien n ia l herbs w ith  w ooden ing  
stem s: 1 .5 % ; b ienn ials ( I le m ith e ro p h y ta ) :  1 % ; an n u als  (T h e ro p h y ta ) :  5 .9% ; a q u a tic  an d  p a lu 
da l p la n ts  (H y d a to -h e lo p h y ta ) : 0 .4 % ; o th ers : 2 .8% . T o ta l:  38 .3 % . T he h igh p e rcen tag e  o f  
w oody  p la n ts  and  ep ip h y te s  is c h a ra c te ris tic  of tro p ica l a n d  su b e q u a to ria l v eg eta tions.
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T H E  PL A C E  O F  F A G IO N  IL L Y R IC U M  IN  P L A N T  C O E N O L O G Y

A. B o r iiid i

INSTITUTE FOR PLANT TAXONOMY AND ECOLOGY, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

T he coenological in d ep en d en ce  o f th e  Illy ria n  beech-w oods (  Fagion illy r icu m )  is strong ly  
co n te s ted  b y  C en tra l-E u ro p ean  a u th o rs . T he p re sen t a u th o r  u p o n  th e  in v e s tig a tio n  of 820 
(p a r tly  ow n) surveys w ishes to  e s tab lish  th e  follow ing fa c ts  in  th is  co n te x t.

Fagion illyricum  in clu d es th e  beech-w oods of th e  N o rth e rn  and  C en tra l A p p en n in es , of 
th e  S o u th e rn  A lps, D in arides, S o u th e rn  T ra n sd an u b ia  an d  th e  W estern  B a lk an s  (inclusive  of the 
h o rn b eam -o ak , — ro c k -a n d ra v in e  fo rests). T hese beech-w oods are th e  r ic h e s t in  species in 
E u ro p e , w ith  ab o u t 700 species, as ag a in s t 400 to  450 species in  o th e r  sim ila r a sso c ia tio n s of 
C en tra l E u ro p e . W hilst th e  C e n tra l-E u ro p e an  beech-w oods possess no m ore th a n  4 o r 5 inde
p e n d e n t ch ara c te ris tic  species, th e  n u m b er of th e  endem ic ch arac te r-sp ec ies  in  F agion  illyricum  
is 21. T hese  are: A nem one M anda  ssp. macedonica, A . trifo lia , A stra n tia  elatior, A .  m ajor ssp. 
illyrica , Cardam ine trifo lia , Cyclam en purpurascens, D enlaria  enneaphylla , D . p o lyp h y lla , D. 
tr ifo lia , E p im ed iu m  a lp in u m , H acquetia epipactis, Helleborus alrorubens, H . d u m eto ru m , H , niger 
ssp . m acranthus, Hom ogyne silvestris, K n a u tia  drym eia, L a m iu m  orvala, L a tliy ru s ochraceus, 
Omphalodes verna, Saxifraga  ro tundifo lia  ssp. lasiophylla , V icia oroboides. F u r th e r  30 species 
a re  S o u th -S o u th  E a s t-E u ro p e a n  b eech -fo res t species o f  w ider d is tr ib u tio n ; besid es fu r th e r  100 
d iffe ren tia l species com ple te  th e  species co m b in a tio n  of th e  asso c ia tion  g ro u p . I t  is  rem ark ab le  
t h a t  Fagetalia  species d isp lay  also h ig h er co n stan cy  here  th a n  in  C e n tra l-E u ro p e . T h e  cen trum  
o f th e  assoc ia tion  group  is in  th e  D in aric  A lps; p roceed ing  from  here  to w a rd s  a n y  p o in t o f the 
co m pass th e  nu m b er o f th e  c h a ra c te ris tic  species d im in ishes an d  th e ir  role is ta k e n  o v er b y  the  
d iffe ren tia l species. V ery  lik e ly  th e  ab o v e-o u tlin ed  v e g e ta tio n  ch a ra c te rs  w ere b ro u g h t abou t, 
b ey o n d  th e  p re sen t c lim atic  co n d itio n s, to  th e  m o st p a r t  causes ro o ted  in  th e  h is to ry  of evolu
tio n  an d  one of th e  refuge a rea s  o f th e  E u ro p ea n  beech  (F a g u s silva tica) a n d  e v en  of the 
E u ro p ea n  beech  fo rests w as here  in  th e  ice-age an d  sp read  o u t in  th e  p o st-g lac ia l to  o th er 
E u ro p ea n  areas. T his v iew  seem s to  be su p p o rted  by  th e  fa c t th a t  th e  tw o  g en era  m o st closely 
c o n n ec ted  coenologically  w ith  th e  beech  fo res ts (D en laria , Helleborus) h a v e  th e ir  E u ropean  
species dev elo p m en t c en tre  also in  th is  area . Also th e  p o llen an a ly tica l re su lts  o f G ig o v  m ay  be 
considered  as a  fu r th e r  ev id en ce ; acco rd ing  to  these  th e  beech  fo res ts  in S erb ia  cam e  to  dom i
n an ce  as soon as in  th e  A tla n tic  oak -age , i. e. 2000 to  2500 y ears  earlie r th a n  in  C e n tra l E urope.

FA C TO R IA L  A N A L Y SIS  O F  S O IL -IN D IC A T O R  P R O P E R T IE S  O F  H IG H E R
V E G E T A T IO N

P . J u há sz  N agy  an d  E r ik a  L ukacsovics

INSTITUTE OF BOTANY, KOSSUTH LAJOS UNIVERSITY, DEBRECEN 

A b s tra c t  n o t  received.

IN V E ST IG A T IO N  O N  T H E  F L O R IS T IC  R E L A T IO N S H IP  O F  C O E N O L O G IC A L
C A T E G O R IE S

A . HORÁNSZKY

INSTITUTE FOR PLANT TAXONOMY AND ECOLOGY, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

T h e  w ell-defined flo ris tic  com position  is to  be looked  upon  as a n  im p o r ta n t  c riterion  of 
coenological categories. B u t  w h a t a re  ac tu a lly  th e  c r ite ria  o f th e  c h a ra c te r is tic  species and 
th e ir  c h a rac te ris tic  co m p o sitio n ?  T he to ta l i ty  o f species o f an  assoc ia tion  (p la n t  com m unity ) 
o r  g iven  site  is th e  re su lt o f th e  en v iro n m en t, th e  physio log ical p ro p e rtie s , co m petitiveness 
( i. e. th e  synecological fe a tu re s )  o f th e  species an d  o f th e  h is to rica l fa c to rs . So i t  seem s no t 
w rong  to  choose from  th e  species com position  expressing  th e  fac to rs  m e n tio n e d  th e  frequen t 
a n d  c o n s ta n t m em bers a p p ea rin g  re g u la rly  as th e  basis fo r co m p ariso n . T h e  sim ila rity  of 
flo ris tic  com positions w as ex am in ed  b y  using  th e  К -v a lu e  of S o r e n se n  a n d  th e  re liab ility  of
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th e  r e s u l ts  contro lled  w ith  th e  ^ - s q u a re  te s t. T he in v e s tig a tio n s  w ere carried  on  in  sh ru b  
fo re s ts  o f  th e  K a rs t and  in  fo re s t  a sso c ia tio n s  of sessile o a k  a n d  T u rk e y  oak. As fo r th e  e v a lu a 
t io n  o f  th e  re su lts  sim ilar d a ta  a n d  ex p erien ce  are n o t a t  d isp o sa l, th e  conclusions m u s t n o t  
b e  g e n e ra liz e d . The e s ta b lish m e n ts  re fe rrin g  to  th e  m a te r ia l  ex am in ed  m ay  be sum m arized  
a s  fo llo w s . (1) An association  is  p ro p e r ly  in te rp re te d  i f  th e  u n i ts  to  be fo und  w ith in  i t  a re  
th o r o u g h ly  analysed  and  th e  c o n c e p t  o f  th e  association  is d e te rm in e d  b y  generaliz ing  th e  d a ta  
th u s  o b ta in e d .  (2) As to  th e  species co m p o s itio n  also th e  u n i ts  w ith in  th e  asso c ia tion  m ay  revea l 
s ig n if ic a n t  differences. (3) C o m p arin g  th e  co n stan t species th e  d ifferences o f flo ris tic  com posi
t io n  m a y  b e  d em o n stra ted  m o re  c le a r ly ,  i. e. th e  c o n stan c y  show s e ssen tia lly  a lte re d  fe a tu re s  
e v e n  in  th e  in traasso c ia tio n  u n its .  (4 ) C a lcu la ting  w ith  c o n s ta n t  species am ong th e  in tra a s so c ia 
t io n  u n i t s  th e  connection is lo o se r e v e n  on  lower p ro b a b ili ty  lev e l th a n  am ong  u n its  o f h ig h er 
d eg ree .

E C O L O G IC A L  A N D  P R A C T IC A L  R E L A T IO N S H IP S  O F  FL U C T U A T IO N S 
IN  P H E N O L O G IC A L  V A L U E S

G y . MÁNDY

NATIONAL IN ST IT U T E  OF AGROBOTANY, TÁPIÓSZELE

A  re co rd in g  of phenolog ical d a t a  o f p lan ts is p re fe ra b ly  u sed  fo r th e  assessm en t o f fa c 
to rs  b o t h  in  theo re tica l an d  p r a c t ic a l  re sea rch  work. So fa r , in v e s tig a to rs  hav e  been  c o n ten t 
w i th  d e te rm in in g  th e  average  d a te  o f  phenom ena. T his a n d  th e  len g th  of th e  p h en o p h ases 
(i. e. t h e  t im e  betw een th e  o c cu rre n ce  o f  th e  phenom ena) su fficed  to  charac te rize  th e  effect 
o f t r e a tm e n ts  o r th e  e x te n t o f th e  in f lu e n c e  of en v iro n m en ta l fa c to rs . F lu c tu a tio n s  o f p h e n o 
lo g ic a l v a lu e s  have  h ith e rto  b een  s tu d ie d  m ostly  for tw o p u rp o se s : (1) to  d e te rm in e  d isc rep an 
cies d u e  to  geographical d iffe ren ces (geographica l a m p litu d e ); (2) to  e s tim a te  th e  ran g e  o f 
f lu c tu a t io n s  w ith in  in d iv idual t r e a tm e n ts  o f v a rie ta l series (specific  am p litu d e ). O b serv a tio n s 
m a d e  o n  w h e a t, m aize and  h o p  h a v e  p ro v e d  th a t  in d iv id u a l p h en o log ical differences occur 
e v e n  w i th in  th e  varie ties: in d iv id u a l  a m p litu d e  re p re se n ts  a  th eo re tic a lly  an d  p ra c tic a lly  
i m p o r t a n t  v a lu e . I t  expresses th e  in te r v a l  o f tim e (days) b e tw e e n  th e  occurrence of th e  earlie st 
a n d  o f  th e  la te s t  phenom enon as o b se rv e d  on  th e  in d iv id u a ls  o f  a n y  g iven  s to ck  of p la n ts . T he 
p h e n o e c o lo g ic a l m an ifes ta tio n  o f  th e  in d iv id u a l am p litu d e  c an  b e  s tu d ied  to  b e s t a d v a n ta g e  
w ith  t h e  d e la y ed  sowing te c h n iq u e .

R e s e a rc h  w ork m ade in  th is  co n n ec tio n  w ith  wheat h a s  sh o w n  th a t  th e  v a lu es o f th e  
p h e n o lo g ic a l am plitude  are su g g e s tiv e  o f  th e  course o f  th e  c u rv e  o f  o p tim u m  d is tr ib u tio n  in  
th e  w in te r  w h e a t sowing tim e  e x p e r im e n ta l  series. F a v o u ra b le  con d itio n s te n d  to  sh o rten , 
u n f a v o u ra b le  ones to  len g th en  th e  a m p li tu d e .  I t  was fo u n d  t h a t  sow ing of w h ea t o u t o f  season 
w id e n e d  th e  am p litu d e  qu ite  c o n s id e ra b ly , e. g. i t  caused d isc rep an c ie s  in  th e  v ia b ility  o f th e  
g ra in s  a t  m a tu r i ty  w hich is p a r t ic u la r ly  in co nven ien t w ith  th e  u se  o f  com bines because g ra ins 
o f  d i f f e r e n t  g rad e  of ripeness a re  c o lle c te d  in  th e  sacs. T h is m ak e s  s to rag e  m ore lab o rio u s, im 
p a irs  g e rm in a t ic  power, etc. A lso m a iz e  a n d  hop (in th e  l a t t e r  c u ltu re  th e  effect o f  de lay ed  
sow ing  w a s  p ro d u ced  by  p ru ss in g ) h a v e  b e en  found  to  be se n sitiv e  to  en v iro n m en ta l co n d itions: 
a m p li tu d e  becom es w ider as soon  a s  t h e y  are un fav o u rab le  fo r  develo p m en t. A n arro w in g  of 
th e  a m p l i tu d e  from  early  sp ring  to w a r d s  sum m er was ob v io u s fo r  b o th  p la n ts , a lth o u g h  u n 
to w a rd  f a c to r s  d istu rbed  th is  p ro g re ss  to  a  g rea te r or lesser e x te n t .  F ro m  ex p erim e n ts  carried  
o u t  so f a r  i t  is  ev id en t th a t ,  on  a c c o u n t  o f  i ts  sensitiv ity , th e  p h e n o m e n o n  of in d iv id u a l am p li
tu d e  is  e m in e n tly  su itable fo r th e  e v a lu a t io n  of new c u ltu ra l  p ra c tic e s  an d  th e  d em o n s tra tio n  
o f v a lu a b le  v a r ie ta l  ch aracte rs .

C O E N O L O G IC A L  SYSTEM ATIC V A L U A T IO N  OF T H E  IT A L IA N  L O W L A N D -F O R E ST S

I. K á r p á t i

BOTANICAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, VÁCRÁTÓT

W ith in  th e  scope of c o m p a ra tiv e  coenological, syneco log ical in v es tig a tio n s  on  th e  Sou th - 
a n d  S o u th e a s t-E u ro p e a n  lo w lan d -fo re s ts , v eg e ta tio n  stud ies w ere  c o n d u c ted  in  1961 in  I ta ly  b y  
th e  a u th o r .
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T he geog rap h ica l co n d itions of I ta ly  show  e ssen tia l differences acco rd ing  to  th e  va rio n s 
reg ions. C on seq u en tly , as to  c h arac te ris tic  species co m b in a tio n , dynam ics a n d  eco log ical de
m an d s of th e  v a rio u s  p la n t  co m m unities, th e  r iv e r in e  v eg e ta tio n  of th e  e x a m in e d  regions 
d isp lay s fu n d a m e n ta l d ev ia tio n s .

In  th e  n o r th e rn  p la in -ty p e  p a r t  of I ta ly  co m p ris in g  — ex cep t the  fo reshore  — su b s ta n 
tia lly  th e  f ia t la n d  o f th e  Po riv er, th e  low land  a reas a re  m o stly  occupied by  p la n t  c o m m u n itie s  
belonging  to  a lliances o f M idd le-E uropean  c h a ra c te r  ( Sa lic io n , U lm ion), a l th o u g h  S u b m ed i
te r ra n e a n  an d  M e d ite rran e a n  e lem en ts o f m ore o r less im p o rtan ce  m ay be fo u n d  in  th em  as 
well. As to  ecological d em an d s and  dynam ics, th e  co m m u n itie s  rem ind  m ostly  o f th o se  of M iddle- 
E u ro p e . T h e  m ixed  r iv e rin e  fo rests developed  on  th e  h ig h er new  holocene level o f  th e  low land  
are  sim ila r to  those  o f C ro a tia  (Q uerco-U lm etum  slavon icum  - Querco-Genistetum elatae Mor
vát 38), b u t  to d a y  g en era lly  secondary  ty p es c o n v e rted  in to  s tan d s of b lack  p o p la r  h y b rid s 
are  g row n in  N o rth e rn  I ta ly .

T he riv erin e  fo res ts  o f p lains and  hilly  la n d s  so u th w a rd s  P isa m ay  be c o u n te d  to  th e  
c h a ra c te ris tic  M e d ite rran e a n  alliances ( P opulion , T a m a ric io n  parviflorae , P la ta n io n , Lauro- 
F ra x in io n ) .

As ag a in s t p la in - ty p e  sites, th e  riverine  fo re s ts  o f th e  m o u n ta inous c o u n try  show  a 
ra th e r  u n ifo rm  p ic tu re  in  w hole I ta ly . T he b ro o k -sid e  a ld e r fo rests in m o u n ta in s  o f  m edium  
h e ig h t can  be  co n sid ered  as belonging to  A egopod io -A lne tum  glutinosae , th o se  o f  h ig h  m o u n 
ta in s  to  A ln e tu m  incanae.

On th e  basis o f  l i te ra tu re  and  his own in v es tig a tio n s , th e  au th o r su m m ariz ed  th e  coeno- 
logical and  sy s te m a tic  re la tio n s  o f the  riverine  fo re s ts  an d  sh ru b -s to rey  co m m u n itie s  o f I ta ly  
as follow s:

S A L I C E T E A  P U R P U R E A E  Moor 58 

S A L I C E T A L I A  P U R P U R E A E  Moor 58

I. S a l i c i o n  t r i a n d r a e  T h . M ü l l . —S. G örs 58
1. Salicetum  triandrae a lbanicum  KÁRP. 61

II.  S a l i c i o n  a 1 b  a e Soó (30 nornen n u n d u m ) 40
2. Salicetum  albae-fragilis I ssler  26

a) m yosotidetosum
b) cornetosum sanguinei

Q U E R C O -F A G E T E A  B r . - B l . e t V l i e g e r  37 

P  R U N E  T  A L I A T X  52

III .  B e r b e r i d i o n  B r . — B l . 50
3. H ippophae-Sa lice tum  incanae a p p en n in icu m  nov . ass.

F A G E T A L I A  P a w l . 28

IV.  A l n o - P a d i o n  K n a p p . 42 em . Ma t . e t  R oz . 57
4. Q uerco-U lm etum  ita licum  nov . ass. 

a) populetosum  albae
V. A i n  i o n  g l u t i n o s o - i n c a n a e  O b e r d . 53

5. A ln e tu m  incanae  A ic h , e t S ie g r . 30
6. A egopod io -A lne tum  K á r pá ti V. ,  I. e t  J u r k o  61

P O P U L E T A L I A  B r . - B l . 30

V I. P o p  u l i o n  a l b a e  B r. — B l . 30
7. P opu le tum  albae occidenti m editerran icum  KÁRP. 61

a) norm ale
b)  lauretosum

8 . A lno- F ra x in e tu m  angustifoliae  K Á R P . 61
a) norm ale
b)  lauretosum
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T A M A R I C I - P L A T A N E T E A  O R I E N T  A L I S  N O V . C L A S S  

P L A T A N E T A L I A  K n a p p  59

V II . T a m a r i c i o n  p a r v i f l o r a e  K a r p . 61
9. Tam ar ici-Sa lice tum  p u rp u rea e  K á r p . 61.

a) normale
b) tam aricetosum  gallicae

10. N erio-Salicetum  p u rp u rea e  K á r p . 61
a) normale
b) tamaricetosum a fricanae

V III .  P l a t a n i o n  K á r p . 61
11. P latanetum  orienta lis balcanicum  K á r p . 61 

a) normale
I X.  L  a  u  r o- F r a x i n i o n  K á r p . 61

12. L a u ro -F ra xin e tu m  angustifo liae  K á r p . 61

S H R U B B Y  FO R ESTS O F  C L E A R -C U T  A R EA S

X . C a l y s t e g i o n  s e p i u m  Tx .  47
13. A m orpho-R ubetum  nem orosi K á r p . 61 

a)  lauretosum

T H E  R O L E  O F T H E  IN T E R A C T IO N  O F S U B S T R A T E  L E V E L  AND P H E N O L IC  
SU B ST A N C E S IN  T H E  A C T IO N  O F IN D O L E -3 -A C E T IC  ACID O X ID A S E

F .  S á g i a n d  A. S . G a r a y  

INSTITUTE OF PLANT BREEDING, FERTŐD

T h e  in te rac tio n  o f th e  p h en o lic  substances an d  th e  s u b s tra te  level in  th e  o p e ra tio n  of 
in d o le -3 -ac e tic  acid ox idase  (IA A  ox idase) was in v e s tig a te d  to  ga in  a deeper u n d e rs ta n d in g  
of th e  p h y sio log ica l role o f  th e  en zy m e. T he enzym e a c t iv i ty  w as m easured  m a n o m e trica lly  
a n d  b y  p a p e r  c h ro m a to g ra p h y  in  a  reac tio n  m ix tu re  c o n ta in in g  1 m l. enzym e e x tra c t ,  1 m l. 
p h o sp h a te  b u ffer (pH  6.3), 0 .04 m l. m angan ic  ch loride, 0.5 m l. IA A  and 0.5 m l. 2 ,4 -d ich loro- 
p h e n o l (D C P ), all in  v a rio u s  co n ce n tra tio n s . A u thors d e m o n s tra te d  th a t  a d im in u tio n  o f IA A  
leve l led  to  an  increase o f  th e  lag -p h a se  len g th  and  a d ec re a se  o f th e  ac tiv ity . I t  w as show n  
f u r th e r  t h a t  in  th e  p resence o f a  g re a te r  am o u n t of D C P th e  lag -p h ase  increases a n d  th e  a c t iv 
i ty  d e c reases , b u t w ith  in c re as in g  su b s tra te  level th e  in h ib i t io n  due to  th e  a d d itio n  o f D C P  
m a y  b e  e lim in a ted . F ro m  th is  r e s u l t  i t  has been co n clu d ed  t h a t  th e  IA A  oxidase  ac ts  in  th e  
tis su e s  o n ly  if  th e  su b s tra te  leve l su rp asses a d e fin ite  v a lu e  a n d  in  th e  presence o f p h en o ls  
la rg e r  a m o u n ts  of IA A  are  re q u ire d  to  a c tiv a te  th e  en zy m e, th e re fo re  th e  endogenous a u x in  
lev e l rises .

S T R U C T U R A L  FA C TO R S IN  A N T IA U X IN E  E F F E C T  

J .  SÜ D I and  Z. G a s z t o n y i  

RESE ARCH INSTITUTE FOR PLANT PROTECTION, BUD APEST 

A b s tra c t  n o t rece ived .

T H E  E F F E C T  OF P H E N O L IC  C O M PO U N D S ON T H E  A C T IV IT Y  OF IN D O L E A C E T IC
A C ID  O X ID A SE

M a g d a l e n e  V a r g a  a n d  E l i z a b e t h  K ö v e s

INSTITUTE OF PLANT PHYSIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

T o th ro w  some lig h t on  th e  m echan ism  of a c tio n  o f som e phenolic  g row th  in h ib ito rs , 
th e  p re se n c e  o f w hich w as p re v io u s ly  d e m o n s tra ted  in  a  n u m b e r  o f p lan ts , the  role o f p h en o lic  
c o m p o u n d s  in  th e  en zy m atic  o x id a tio n  of indo leacetic  acid  (IA A ) w as inv estig a ted . T he ex p eri-
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m en ts  w ere carried  o u t w ith  15 m o nopheno ls, p o lypheno ls an d  phenol d e r iv a tiv e s , re sp ec tiv e ly , 
ap p lied  in a co n ce n tra tio n  ran g e  o f 10"4 to  10"7 M. T h e  enzym e p re p a ra tio n  w as m ad e  from  
7 -d a y  old e tio la ted  p ea  ep ico ty l b y  h o m o g en iza tio n  w ith  M/20 p h o sp h a te  b u ffe r  p H  6.1. 
T h e  cru d e  e x tra c t  w as c en trifu g e d  an d  d ia ly sed  fo r 24 hours. The a c tiv ity  o f IA A -o x id ase  was 
m easu red  p h o to m e tric a lly  a n d  b y  p a p e r  ch ro m a to g rap h ic  p rocedure . I n  b o th  cases a fte r 
in cu b a tio n  th e  resid u al IA A  w as e s tim a te d  b y  th e  Salkow ski reac tion . T h e  re s u lts  ind ica te  
t h a t  th e  e x te n t  an d  n a tu re  o f th e  effec t o f pheno lic  com pounds on th e  IA A -o x id ase  depends 
on  th e  ty p e  of th e  com p o u n d s app lied . M onophenols (salicylic  acid, p -o x y benzo ic  acid , m -oxy- 
benzo ic  acid, o -coum aric  acid  a n d  ty ro s in e ) d id  n o t  a ffec t th e  a c tiv ity  o f th e  IA A -oxidase  
sy s tem . B y c o n tra s t, th e  p o ly p h en o ls (feru lic  acid , caffeic acid, D O PA , h y d ro q u in o n c , pyro- 
gallo l, gallic acid  an d  p h lo rog luc ine) in h ib ited  th e  en zy m atic  ox id a tio n  of IA A . M axim um  
in h ib itio n  w as found  in  th e  10"4 to  10"5 M ra n g e ; th e  e x te n t  of in h ib itio n  d e p e n d e d  on the  
co m p o u n d  applied . C innam ic  acid  an d  co u m arin  w ere  fo u n d  to  be in effec tiv e . T h e  enzym e 
a c t iv ity  was g re a tly  s tim u la te d  b y  v an illin . T he a c t iv ity  of th e  enzym e and  th e  e ffec t on  i t  of 
v a rio u s  phenolics d ep en d ed  on th e  su b s tra te  co n ce n tra tio n  as well. In c reased  a m o u n ts  o f IAA 
in te n s ify  th e  in h ib ito ry  effec t o f th e  po lypheno ls. O n th e  basis of th e  re su lts  o b ta in e d  i t  seems 
safe to  conclude th a t  th e  in h ib ito ry  a c t iv ity  on p la n t  g ro w th  of n a tu ra lly  o c cu rr in g  phenolic  
com p o u n d s c an n o t be  ex p la in ed  b y  th e ir  effect on  IA A -oxidase. T h ey  a p p a re n tly  a ffec t the  
g ro w th  processes b y  som e o th e r  m echanism . On th e  c o n tra ry , th e  p la n t g ro w th  s tim u la tin g  
e ffec t o f som e phenolic  co m p o u n d s can  be  b ro u g h t in  con n ec tio n  w ith  th e ir  a u x in  sp a r in g  action

T H E  E F F E C T  O F  N IT R O G E N  S U P P L Y  ON T H E  A C TIV ITY  O F IN D O L E A C E T IC  ACID
O X ID A S E  IN  R IC E  ROO TS

F . Z soldos an d  Ma g d a l e n e  Varga

INSTITUTE OF PLANT PHYSIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

T he ro o t/sh o o t ra tio  is a ffec ted  u n fa v o u ra b ly  b y  increasing  c o n ce n tra tio n s  o f N  supplied  
to  rice  p lan ts  grow n in  san d  c u ltu re . T h e  decrease  in  ro o t g row th  a p p a re n tly  d u e  to  th e  accu
m u la tio n  of am m onia  is  p a r tic u la r ly  m ark ed . H ig h e r am m onia  c o n c e n tra tio n s  b e in g  toxic  
to  th e  p la n t tissues, i t  m ig h t be  assum ed , th a t  th e  enzym es involved  in  th e  c o n tro l o f roo t 
g ro w th  are  also a ffec ted  a n d  th is  w ould exp la in , a t  le a s t in  p a r t,  the  slow er g ro w th  o f th e  roo t 
sy s te m . In  e x tra c ts  fro m  ro o ts  o f rice p la n ts  su p p lied  to  a various dosage r a te  w ith  am m onium - 
su lp h a te  and  p o ta s s iu m n itra te  th e  a c t iv ity  o f ind o leace tic  acid oxidase was m ea su re d  b y  m eans 
o f  co lo rim etric  an d  p a p e r  c h ro m a to g ra p h ic  p rocedures. T he effect of am m o n iu m  io n s on  the 
en zy m e in  v itro  w as also te s te d . I t  has  been  show n  th a t  increasing  (N H 4)2S 0 4 a n d  K N 0 3 
c o n ce n tra tio n s  a re  asso c ia ted  w ith  a  p ro p o rtio n a lly  decreasing  enzym e a c t iv ity .  I t  is thus 
assu m ed  th a t  slow ro o t  g ro w th  in  th e  p resence o f h ig h  am m onia  c o n c e n tra tio n s  m ig h t be 
p a r tly  due to  a b n o rm a lly  in creased  a u x in  co n te n t. T h is id ea  was su p p o rted  b y  th e  d e te rm in a 
tio n  of indo leace tic  acid  level in  th e  ro o t sy s tem  b y  p a p e r ch ro m a to g rap h y  a n d  o a t  cylinder 
te s t.

ST IM U L A T IN G  IN F L U E N C E  O F  SM ALL D O SA G E  GAMMA IR R A D IA T IO N  O N  PL A N T
M ETA B O LISM

B. I. PoZSÁ R

RADIOLOGICAL LABORATORY OF THE AGRICULTURAL EXPERIMENTAL INSTITUTE,
IREGSZEMCSE

U pon th e  effec t o f  sm all dosage (0.5 to  5.0 K r)  gam m a irrad ia tio n  (C o-60) considerab le  
s tim u la tio n  can  be d e m o n s tra te d  in  th e  o n to g en y  of p lan ts . A fter ir ra d ia tio n  o f d e h y d ra ted  
seeds th e  phenolog ical ph ases o f  p la n ts  a re  sh o rten ed , th e  physiological b a sis  o f  w hich  m ay 
be b ro u g h t in to  c o rre la tio n  w ith  th e  s tim u la tio n  o f m etab o lic  processes. T h e re  is a  15 to  20 
p e r  cen t increase  in  th e  d ry  m a t te r  u n d e r  th e  e ffec t o f  a sm all dosage g am m a  ir ra d ia t io n , p a r
tic u la rly  in th e  in itia l s tag es  o f th e  v e g e ta tiv e  d ev elo p m en t. S tim u la tio n  of th e  in te n s i ty  o f  m eta 
bolic processes is h ig h er in  th e  e a rly  d ev e lo p m en ta l s tages th a n  la te r. T he ion  u p ta k e  cap acity  
in  legum e seedlings, — w hich  w as ir ra d ia te d  w ith  a sm all dosage in d e h y d ra tin g  s ta te  o f  seeds 
— increases tw o to  f iv e  tim es in  com parison  w ith  th e  con tro l. The in c o rp o ra tio n  o f 3 5 -S 04
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in to  th e  p ro te in  frac tio n  o f le a v es  in creases by  50 to  120 p e r  c e n t  w hich  is a sy m p to m  c h a ra c 
te r is t ic  o f  th e  a c tiv ity  o f m e ta b o lism  in ten sity . The in c o rp o ra tio n  of 3 2 -P 0 4 in to  o rg an ic  com 
p o u n d s  is  in  th e  in itia l s tages o f  v e g e ta t iv e  developm ent 2 to  3 t im e s  m ore rap id  in  th e  i r ra d ia te d  
p la n ts  t h a n  in  th e  con tro l. T h e  p r im a ry  causes for th e  in c re a se  o f  m etab o lism  in te n s ity  in d u ced  
b y  a  sm a ll dosage gam m a i r r a d ia t io n  co nsist in  the  rise o f h y d ra ta t io n .  In  w h eat v a rie tie s  th e  rise  
o f  h y d r a ta t io n  un d er th e  e ffec t o f  sm a ll dosage ir rad ia tio n s  ra n g e s  be tw een  4 to  6 pe r cen t, as 
c o n se q u en c e  of w hich in crease  o f  m in e ra l n u tr itio n  a n d  th e  sy n th e s is  o f organic m a tte rs  ensue. 
T h e  in c re a se  o f m etabo lism  in te n s i ty  induced  by sm all d o sag e  irra d ia tio n s  is p ro b a b ly  acco m 
p a n ie d  b y  a  s tim u la tio n  o f cell r e sp ira t io n  and b y  e n erg y  t ra n s fe r  processes.

D E V E L O P M E N T  O F  ROOT C E LL S IN  H Y B R ID  M AIZE 

M . M a r ó t i

INSTITUTE OF PLANT PHYSIOLOGY, BUDAPEST,
AND EXPERIMENTAL STATION OF THE EÖTVÖS LORÁND UNIVERSITY, ALSÓGÖD

I n  a  s tu d y  on p la n t  cell m e ta b o lism  the  ra te  o f  d e v e lo p m e n t o f ro o t cells in  th e  m aize  
h y b r id  (Zea mays M v4) em p lo y ed  in  heterosis b reed ing  a n d  in  p a re n ta l  p lan ts  u sed  in  h y b r id 
iz a t io n  w ere  com pared. T h e  t im in g  of developm ental s ta g e s  w as carried  o u t on  th e  basis  o f  
d is ta n c e s  o f th e  respec tive  zones f ro m  th e  ro o t apex. T h e  r a te  o f d ev elo p m en t was ch ara c te riz ed  
b y  d e te rm in in g  th e  w eigh t, to ta l  a n d  nucleic acid p h o sp h o ru s  c o n te n t, fu r th e r  to ta l  a n d  p ro te in  
n i tro g e n  c o n te n t of th e  cells.

T h ree  clearly  d e lim ited  zo n es cou ld  be d istin g u ish ed  in  ro o t  apices of th e  p la n t  s tu d ied . 
T h e  f i r s t  zone (from  0 to  3 m m ) h a s  th e  h ighest cell n u m b e r  b u t  th e  cells are low  in  vo lu m e 
a n d  w e ig h t. T his m ay  be co n sid e re d  as th e  division zone. In  th e  3 to  5 m m  zone th e  cell n u m b e r  
is a p p ro x im a te ly  ha lved , w ith  a  2 — 3 fo ld  increase in  cell v o lu m e  an d  w eight. T h is is th e  zone 
o f cell g ro w th . Still fu r th e r  f ro m  th e  ap ex  (6 to 10 m m ) th e  cell n u m b er is slowly b u t  s te ad ily  
d e c re a s in g  w ith  a paralle l in c rease  in  vo lum e and w eight. I n  th is  zone tissue  d iffe ren tia tio n  s ta r ts  
w h ile  cells still con tinue  to  g row . B e tw een  10 and  15 m m  cell g ro w th  and  increase  in  w e igh t 
a re  v e ry  slow.

T h e re  is an  increase  o f to ta l  a n d  nucleic acid p h o sp h o ru s  fu r th e r  of to ta l  a n d  p ro te in  
n i tro g e n  c o n te n t per cell u p  to  10 m m , i. e. up  to th e  zone o f d iffe re n tia tio n . A t g re a te r  d is ta n c e s  
f ro m  th e  ap ex  all these v a lu e s  sh o w  a decrease. M ark ed  in c re ase  in  nucleic acid  p h o sp h o ru s 
a n d  p ro te in  n itrogen  c o n te n t c an  b e  fo u n d  only in  th e  zones o f  cell d ivision and  g row th . T he 
r e la t io n  o f p ro te in  n itro g en  a n d  n u c le ic  acid phosphorus c an  b e  ta k e n  as an  index  of cell g ro w th  
a n d  d ev e lo p m en t. The D N A -P  c o n te n t  of each cell a t ta in s  a  v a lu e  several tim es h ig h er th a n  
in  th e  f i r s t  zone. This g re a t in c re a se  can  h a rd ly  be e x p la in e d  b y  n u c lear g row th  exclusively . 
A  s im ila r  t re n d  b u t  d iffe ren t in te n s i ty  of accum ula tion  o f su b s ta n c es  was found  in  p a re n ta l  
o rg a n ism s . A careful e v a lu a tio n  o f  th e  p resen t re su lts  m a y  su p p ly  a  v a luab le  c o n tr ib u tio n  to 
th e  c y to lo g ica l basis o f h e te ro s is  p la n t  breeding.

A N  E X P E R IM E N T A L  R E S E A R C H  STUD Y O N  T H E  R E L A T IO N S H IP  B E T W E E N  
T E M P E R A T U R E  AN D  V E L O C IT Y  O F  GASTRIC D IG E S T IO N  IN  P R E D A T O R Y  F IS H E S

G y . M o l n á r  a n d  I .  T ö l g

ZOOLOGICAL INSTITUTE OF TH E UNIVERSITY OF AGRICULTURAL SCIENCES, GÖDÖLLŐ 
AND BIOLOGICAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, TIHANY

I n  a  com parative  s tu d y  w e in v e s tig a te d  the  changes in  t im e  a n d  space of g astric  d ig es tio n  
in  L u c ioperca  lucioperca L . ,  Perea f lu v ia t i l is  L ., M icropterus salm oides  L a c e p e d e  a n d  S ilu ru s  
g la n is  L ., be tw een  5° C an d  25° C. T h e  experim ents w ere p e rfo rm e d  using  vessels w ith  ru n n in g  
w a te r  a n d  k e p t a t  c o n s ta n t te m p e ra tu re  (± 0 .2 °  C). N a tu ra l  fo o d  (generally : b leak , A lb u rn u s  
a lb u rn u s  L . ;  fo r Silurus : s t ic k le b a c k , Acerina cernua  L .) w as b ro u g h t in to  th e  s to m ach  by  
s tu f f in g . T h e  process of g a s tr ic  d ig es tio n  and  the  tim e  p a ssa g e  o f food  in to  th e  in te s tin e s  h as 
b e en  o b se rv ed  w ith  an  X -ra y  m e th o d  earlie r described. T im e  o f  g a s tr ic  d igestion  in  each  e x p e ri
m e n t w a s  expressed  in  p e rce n ta g e  o f  th e  value a t 5° C. T h e  fo llow ing  va lues w ere o b ta in e d  fo r 
L u c ioperca  lucioperca : a t  10° C — 6 1 % , a t  15° C — 3 2 % , a t  20° C — 18% , a t  25° C — 1 1 % ; 
fo r  P erea  flu v ia ti l is  : a t  10° C — 5 1 % , a t  15° C — 4 3 % , a t  20° C — 24% , a t  25° C — 18% ; 
fo r  M icrop terus salmoides : a t  10° — 4 6 % , a t  15° C — 3 4 % , a t  20° C — 22% , a t  25° C — 1 1 % ;
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fo r S ilu ru s glanis : a t  10° C -  4 2% , a t  15° C -  2 4 % , a t  20° C -  14% , a t  25° C -  10% . T h e  
increase  o f te m p e ra tu re  b e tw een  5 — 25° C causes th u s  th e  g re a te s t  increase  o f d ig es tio n  in te n -  
s i ty  in  S ilu ru s, th e  s lig h te s t  one — in  Perea f lu v ia t i l is .  T h e  in te n s ity  in crease  in  S ilu ru s  an d  
M icropterus salm oides is co nsiderab le , especially b e tw e e n  5 a n d  10° C. C om paring  th e  sp eed  
o f g a s tr ic  d igestion  we c an  s ta te  th a t  S ilurus  a n d  Lucioperca  lucioperca accom plish  d igestion  
a t  25° C ten  tim es, M icropterus salmoides and  Perea f lu v ia t i l i s  5 —6 tim es m ore  ra p id ly  th a n  a t  
5° C. T he d ifferences o b se rv ed  in  gastric  d igestion  c a n  be  ex p la ined  besides chem ical fa c to rs  
w ith  g re a t d ifferences o f th e  m o tio n  of g astric  c o n te n t. In  th e  case of th e  tw o  species (S i lu r u s  
g lan is  a n d  M icropterus sa lm oides) th e  m ore in ten siv e  g a s tr ic  d igestion  p a ralle l w ith  te m p e ra tu re , 
c an  be tra c e d  b a ck , besid es enzym e k inetics, to  m ec h an ic a l facto rs.

E V A L U A T IO N  O F  G A ST R IC  D IG ESTIO N  S T U D IE S  O N  P R E D A T O R Y  F IS H E S  FR O M  
T H E  A N G L E  O F  E N Z Y M E  K IN E T IC S

G y . F á b iá n , Gy . M o ln á r  a n d  I .  T ölg

ZOOLOGICAL INSTITUTE OF THE UNIVERSITY FOR AGRICULTURAL SCIENCES, GÖDÖLLŐ 
AND BIOLOGICAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, TIHANY

T he w ell-know n d a ta  o f co m p arativ e  p h y s io lo g y  concerning th e  p e p tic  d igestion  of 
p ro te in s  in  the  s to m ac h  o f p re d a to ry  fishes m ade  i t  p ro b a b le  th a t  a  sim ple re la tio n sh ip  be tw een  
fe rm e n ts  and  te m p e ra tu re  m ig h t be disclosed o n  th e  basis o f e s tab lish ed  em p irica l d a ta  
(M o ln ár  and  T ö lg) n o tw ith s ta n d in g  th e  c o m p le x ity  o f th e  process. P lo t tin g  th e  recip ro ca l 
v a lu es o f th e  ab so lu te  te m p e ra tu re  against th e  n a tu ra l  lo g arith m s of th e  rec ip ro ca l v a lu es o f 
th e  d igestion  tim e  a su rp ris in g ly  good linear reg re ss io n  is received . T his fa c t  h a s  b een  s ta t i s t i 
cally  te s te d  for fo u r o r  f iv e  p o in ts . The te m p e ra tu re  d e p e n d e n t changes o f g a s tr ic  d igestion  
in  p re d a to ry  fishes follow  th e  A rrhen ius eq u atio n . T h e  g iv en  calcu la tions a re  n o t  in fluenced  b y  
th e  p rob lem  of Cr o z ie r ’s th e o ry  e ither, as a  lin e a r  t r e n d  could  be show n w ith in  a  re la tiv e ly  
w ide th erm ica l in te rv a l . T h e  follow ing c o n s ta n ts  w ere  ca lcu la ted : M icropterus salmoides 
L a c é p e d e  =  12,000 g cal, Perea flu v ia ti l is  L. =  13,000 g cal, S ilurus g lan is  L . =  18,000 g cal, 
Lucioperca lucioperca  L . =  20,000 g cal.

A t a b o u t 5° C, th e  s ta tis t ic a l  tes ts  have  sh o w n  a d e v ia tio n  from  th e  A rrh en iu s eq u atio n . 
T h e  g as tr ic  d ig es tio n  in  p re d a to ry  fishes in  w a te r  o f  5° C is v e ry  slow. N o tw ith s ta n d in g  th e  
g re a te r  a b u n d an ce  o f food  fo r p re d a to ry  fishes in  w in te r , th e  m etabo lic  processes in  po ïk ilo 
th e rm ie  an im als a re  in e v ita b ly  con tro lled  by  th e  e x te rn a l  tem p e ra tu re , a ffec tin g  th e  ra te s  o f 
e n zy m a tic  processes.

S T U D IE S  ON T H E  N E U R O E N D O C R IN E  C O N T R O L  O F  C O LO U R  A D A P T A T IO N  IN  
C R A Y FIS H E S A S T A C U S  (D E C A P O D A )

I. R . K o n o k

BIOLOGICAL RESEARCH INSTITUTE, HUNGARIAN ACADEMY OF SCIENCES, TIHANY

In v e stig a tio n s  w ere c a rried  o u t in  o rder to  o b ta in  m ore  com plete  co m p a ra tiv e  know ledge 
on  th e  im p o rtan ce  o f th e  neu roendocrine  re g u la to ry  m ech an ism  of th e  co lour ch an g e  in  th e  
v a rio u s ly  d iffe re n tia te d  g ro u p s of th e  class C ru stacea . D ifferen tly  v a rie d  lig h t-ex p erim en ts  
w ith  illu m in a ted  (1000 L u x ) an d  to ta lly  d a rk en ed  d ish es w ere applied . In  th e  ex p erim en ts  
n o rm al specim ens w ith  l ig a ted  resp. e x tirp a te d  e y e s ta lk s  an d  norm al ones w ere used . F ro m  
th e  sup raeso p h ag ea l a n d  in fraesophageal gang lia , posteso p h ag ea l com m issure , ey es ta lk s , 
e tc . e x tra c ts  w ere p re p a re d  w ith  w ater, e th an o l a n d  b u th a n o l, an d  ap p lied  in  in  vitro  te s t  
e x p erim en ts  using  iso la te d  ch rom atophores. T he s e p a ra t io n  o f th e  d iffe ren t fa c to rs  w as carried  
o u t  b y  p a p e r c h ro m a to g ra p h y  an d  paper e lec tro p h o resis . S im u ltan eo u sly  also h isto log ical 
co n tro ls  w ere app lied . I n  th e  case o f Astacus leptodactylus  a n d  A slacus astacus a  d e fin ite  colour 
a d a p ta t io n  to  th e  ch an g es o f illu m in a tio n  was fo u n d , b u t  th e  changes o f co lour w ere co n tra s tin g . 
T h e  co lour change p lay s  f i r s t  o f all a  p a r t in  th e  f i l t r a t io n  o f th e  lig h t d u rin g  th e  m o u ltin g  
period . T he ac tiv e  su b s ta n c es  reg u la tin g  these p ro cesses a re  p o lypep tid -like . T he iso x a n th o p te 
r in  iso la ted  from  th e  b ra in  show ed also a s tro n g  e ry th ro p h o ro tro p ic  a c tiv ity . T h e  s tro n g e st 
ch ro m a to p h o ro tro p ic  a c t iv ity  was observed in  th e  e y es ta lk s  an d  in fraeso p h ag ea l ganglia . 
T h e  horm ones (iso la ted  R C -, R C ’- an d  BD su b s tan ces) a re  p ro d u ced  co n tin u o u sly  in  th e  A a n d  
В ty p e  of sec re to ry  cells o f th e  ey esta lk  and of d iffe re n t gang lia . T he re lease  o f these  su b s tan ces
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in to  th e  b lo o d  tak es  place d ire c tly  o n  th e  su rfaces o f th e  ganglia . T he g ran u la r  re sp . h y a lin e  
cells p la y  a n  im p o r ta n t  role in  th e  t r a n s p o r t  o f th ese  su b s tan ces  in to  th e  h em o ly m p h . T h e  RC 
s u b s ta n c e ,  d e sc rib ed  b y  us, m a y  be  id e n tic a l  w ith  K n o w l e s ’ A ’ sub stan ce  in  Leander. I n  th e  
case o f  A s ta c u s  leptodactylus th e  a d a p ta t io n  to  illu m in a tio n  is slow er th a n  t h a t  to  d a rk n ess . 
I t  is  s u p p o s e d  th a t  ligh t a d a p ta t io n  in  c o n tra s t  to  a d a p ta t io n  to  th e  d a rk  is c o n tro lle d  b y  
fa c to rs  c o n s ta n t ly  p resen t in  th e  h e m o ly m p h .

A  R EV ISIO N  O F  T H E  P E L V IC  SE R O SA  D U P L IC A T U R E S  

G. Z i m m e r m a n n

BUDAPEST

A b s t r a c t  n o t received.

A P P L IC A T IO N  O F AM M ONIUM  S U L P H A T E  A G A IN ST T H E  PESTS O F R IC E -P L A N T S

J .  M e g y e r i

ZOOLOGICAL DEPARTMENT OF THE PEDAGOGICAL HIGH SCHOOL, SZEGED

I n  1961 lab o ra to ry  e x a m in a tio n s  w ere c a rried  o u t  to  s tu d y  th e  co n tro l o f th e  species 
( T r io p s  ca n crifo rm is , Leptestheria dahalacensis, B ranchinecta) in ju rio u s  to  rice p la n ts  b y  
s u b s ta n c e s  n o t  in h ib itin g  th e  g ro w th  o f  th e  p la n ts . T hese  in v es tig a tio n s  rev ea led  t h a t  s ig n if
ic a n t ly  h ig h e r  y ields were o b ta in e d  b y  th e  ap p lic a tio n  o f am m o n iu m  su lp h a te  th a n  b y  o th e r  
ch em ica l p ro d u c ts  (DD T, H C H , c o p p e r  su lp h a te , ch loride  of lim e) em ployed ea rlie r  b y  rice- 
g ro w ers. W i th  reference to  th e  la b o r a to r y  re su lts , in  th e  sam e y e a r, th e  effect o f  a m m o n iu m  
s u lp h a te  o n  th e  above pests  w as s tu d ie d  also u n d e r fie ld  co n d itio n s in  th e  s ta te - fa rm s  a t  
G e n c s h á t a n d  P ale . The re su lts  o f  th e s e  e x p e rim e n ts , w ith  p ro p e r con tro l, a re  su m m a riz e d  as 
follow s.

T h e  a m m o n iu m  su lp h a te  e x e r t in g  a  s ig n ifican tly  to x ic  e ffe c t—even u n d e r fie ld  c o n d itio n s
— o n  th e  a q u a t ic  species ( T .  ca ncrifo rm is , L . dahalacensis)  in ju rio u s  to  th e  y o u n g  r ic e -p la n ts , 
is also  in s t r u m e n ta l  in  th e  in itia l d e v e lo p m e n t o f  th e  p la n t. T he g ro w th  of th e  r ic e -p la n ts  u p o n  
a m m o n iu m  su lp h a te  top-dressing  is q u ic k e r , m ore  v igorous an d  th e  y ield  is co n sid e rab ly  h ig h er 
(100 k g  o f  am m o n iu m  su lp h a te  re s u l te d  in  260 k g  su rp lus y ie ld  p e r  cad a stra l acre (H u n g a r ia n : 
h o ld  =  0 .57  h a )).

T h e  fe rti l iz e r  should be a p p lie d  in  sm all d e p th  (5 — 10 cm ) w hen  th e  y oung  T . cancrifo rm is  
a p p e a r . T h is  occurs ab o u t 10 —12 d a y s  fo llow ing th e  f i r s t  subm ergence. W h en  u s in g  200 kg 
o f a m m o n iu m  su lp h a te  pe r c a d a s tra l  a c re  a t  th is  tim e  th e  f lo o d w a te r m ay  be free d  o f  th e  
in ju r io u s  p e s ts .  L a te r  when th e  T . ca n crifo rm is  a re  developed , h ig h er q u a n titie s  o f  th e  fe rtiliz e r  
(250  — 300 k g /ca d . acre) are n eed ed  a s  th e  re sis tan ce  o f th e  species is increasing  w ith  d e v e l
o p m e n t .

O n  th e  evidence of th ese  e x p e rim e n ts  I  suggest t h a t  th e  rice-grow ing s ta te - fa rm s
— in  o rd e r  to  check  th e  pests o f th e  r ic e  fie ld s  a n d  possib ly  to  secure  average y ie lds — sho u ld  
a p p ly  th e  am m o n iu m  su lp h a te  as N - to p  dressing  in s te a d  of N -basic  dressing.

F in a l ly  I  w ish to  p o in t o u t  t h a t  th e  cas tin g  of th e  am m o n iu m  su lp h a te , a t  p re se n t , in 
v o lv es se r io u s  d ifficulties. Since h a n d c a s t in g  n eed s considerab le  m anpow er a n d  is e x tre m e ly  
h a rd  to  c a r r y  o u t. P a rtic u la r  d iff ic u ltie s  arise  in  cool, r a in y  w e a th e r. H ence th e  p ro b lem  to  be 
so lv ed  is  to  f in d  o u t and e s tab lish  a  te c h n iq u e  re n d erin g  th e  a p p lica tio n  of fe rtiliz e rs  easie r 
a n d  less  e x p en s iv e .

R E SU L T S O F  B A T  B A N D IN G  IN  H U N G A R Y  

G. T o p á l

HUNGARIAN NATURAL HISTORY MUSEUM, BUDAPEST

T h e  a u th o r ,  working in  th e  H u n g a r ia n  N a tu ra l  H is to ry  M useum , set o u t to  b a t  b a n d in g  
in  1951. B y  n o w  th e  num ber o f spec ies b a n d e d  is 17, an d  th e  to ta l  n u m b er o f an im a ls  22,300. 
T h ese  w e re  m a rk e d  on ab o u t 141 t r ip s  to  20 loca lities. B an d in g  w as perfo rm ed  w ith  th e  so- 
c a lled  G e rm a n  form  of ban d . T h e  p a p e r  sum m arizes th e  re su lts  o f experiences o n  m e th o d ic s , 
i. e. th e  d ia m e te r  of the  ban d s a p p lie d , th e  season  of b a n d in g  — w in te r be ing  p re fe rre d  to
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su m m er — the age o f  th e  an im a ls , e tc . The species m o s t fre q u e n tly  m et an d  e x am in ed  a rc ; 
Iihinolophus euryale  B l a s i u s , M yolis myotis B o r k h a u s e n , M yolis oxygnathus M o n t i c e l l i , 
M iniopterus schreibersi K u h l . D a ta  o b ta ined  on  loca l p o p u la tio n s  give a  p ic tu re  o f d iffe re n t 
asp ec ts  of th e  life-cycle  a n d  o th e r  problem s, i. e. a t ta c h m e n t  to  loca lity , m o r ta l ity , sex  ra tio  
a n d  its  changes, life -sp an , fa c ts  concerning re p ro d u c tio n , e tc . B at’s re ca p tu re d  a t  c e r ta in  d is
tan ces  from  th e  b a n d in g -p lac e  m ad e  i t  possible to  d ra w  conclusions on reg u la ritie s  in  th e  m ig ra 
tio n  of som e of th e  species a n d  th e ir  d is tr ib u tio n  in  H u n g a ry .

P H Y L O G E N E T IC  A N D  T A X O N O M IC  R E SU L T S O F  A C O M PA R A TIV E A N A T O M IC A L  
ST U D Y  O N  T H E  C E N T R A L  N E R V O U S SY ST EM  IN  O R T H O P T E R A

*

H. S t e i n m a n n

HUNGARIAN NATURAL HISTORY MUSEUM, BUDAPEST

A b s tra c t n o t  rece iv ed .

ON T H E  C A U SES O F  T H E  C O LLA PSE O F  T H E  MALACOSOMA N E U S T R IA  L.
G R A D A TIO N  IN  H U N G A R Y

P . SZONTÁGII

SCIENTIFIC INSTITUTE OF FORESTRY, BUDAPEST

T he L ack ey  M o th  ran g es in  th e  whole P a le a rc tic  R egion , excep t th e  P o la r  a reas. T he 
h eav ies t dam ages a re  c au sed  in  th e  N o rth e rn  H em isp h ere . I t s  m ass occurrences a re  co nfined  
ev ery  6 —10 y ears  to  c e r ta in  regions of E u rope, b u t  o f te n  to  ex tensive  areas. In  th e  oak  zone 
o f th e  S o u th  E u ro p e a n  co u n trie s , in  th e  w estern  p a r ts  o f  B u lg aria  and  R o u m an ia , in  th e  D on 
a n d  N o rth  C au casian  d is tr ic ts  o f th e  Soviet U n io n , i t  causes sm aller o r g re a te r  g ra d a tio n s  
a lm o st an n u ally . T h e  f i r s t  k n ow n  g rad atio n  o ccu rred  in  T h u rin g ia  in  1776. T h e  m ass p ro li
fe ra tio n  in  H u n g a ry  b eg an  in  1955, con tinu ing  fo r 2 — 4 y ears  in  the  sam e p lace  b u t  sp read in g  
a n n u a lly  and  c re a tin g  fresh  p e s t cen ters, co llapsing  f in a lly  in  1959. O ur o b se rv a tio n s  w ere 
m ade  in  R é v le án y v á r  a n d  G y ö rg y ta rló , p a r tly  b y  sy s te m a tic  local stud ies a n d  su rv e y s , p a r tly  
b y  lab o ra to ry  b reed in g s. I t  w as found  th a t, in  th e  co llap se  o f  th e  g rad atio n , c lim a tic  co n d itio n s 
a re  m uch  less in v o lv e d  th a n  in  i ts  developm ent. I f  no  in te rv e n tio n  occurs, th e  co llapse  is p r i
m arily  effected b y  v iru s  d iseases following a g en era l w eak en in g  and  d e g en e ra tin g  d isp o sitio n  
(80 per cen t in  G y ö rg y ta rló ) . A considerable p e rce n ta g e  o f th e  surv iv ing  c a te rp illa rs  a re  th en  
an n ih ila ted  m ain ly  b y  p a ra s ite  flies and  to a m ore l im ite d  e x te n t  by  p a ras ite  w asps. In  G y ö rg y 
ta rló , 69 per c en t o f th e  su rv iv in g  larvae  and  p u p a e  y ie ld ed  p a ras ite  flies, an d  o n ly  8 p e r cen t 
w asps. T he m arg in a l sp ra y in g  o f insecticides in  R é v le á n y v á r  e n tire ly  p rev en ted  v iru s  in fec tio n s . 
T he g rad atio n  here  w as b ro u g h t to  an  end b y  th e  m ass occurrence  of T ach in id s a n d  a  consid 
e rab ly  sm aller n u m b e r  o f p a ra s ite  wasps. 76 p e r c e n t  o f  th e  caterp illa rs  an d  p u p a e  in tro d u c ed  
in  1958 y ielded p a ra s i te  flies, a n d  5 per cen t w asps. T h e  decreased  ra te  o f feed ing  c au sed  also a 
s tro n g  re d u c tio n  in  th e  n u m b e r  o f eggs. In  G y ö rg y ta rló , th e  average 280 eggs d ro p p e d  to  126. 
S u b seq u en tly  to  th e  co llapse, eggs were d e fin itiv e ly  d e s tro y ed  b y  egg p a ras ite s . T h ey  em erged  
from  9 0 —98 p e r c e n t o f th e  eggs b red  in  th e  la b o ra to ry ,  again  asserting  th e ir  con sid erab le  
help  in re s tra in in g  th e  egg-stock  of insect p ests. O f th e  c lim atic  facto rs, th e  d e s tru c tiv e  in flu 
ence of only th e  co ld  ra in s  a n d  la te  frosts a t  th e  tim e  o f th e  h a tch in g  or f ir s t  m o u ltin g  of th e  
la rv a e  were o b se rv ed . T h e  f in a l collapse of th e  g ra d a tio n  in  H u n g a ry  was cau sed  b y  th e  con
c u rre n t effects o f th e  a b o v e  facto rs.

T H E  M A N IF E S T A T IO N  O F  T H E  INSTIN CTS O F  C A R E  A N D  SU R V IV A L IN  T H E  CASES 
O F  N E ST  DAM AGES O F  R E M IZ  P E N D U L IN U S

P. B e r e t z k

SZEGED

T he s tro n g ly  d ev elo p ed  in s tin c t of care  fo r i ts  y o u n g s  of th e  P endu line  T it  is w ell-know n. 
I t  is a co n fid en t b ird , w ell to le ra tin g  th e  p ro x im ity  o f  m an . D uring  th e  b reed in g  p e riod , i t  
con tinues feed ing  th e  fledgelings even in n e sts  re m o v e d  to  a  considerab le  d is ta n c e  from  its  
original site o f n id if ic a tio n . I t  feeds the  ch ipp ing  y o u n g s  even  if  th e  n est is ho ld  in  o n e’s han d s.
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I n  n e s ts  collected fo r re sea rc h  p u rp o ses a f te r  in c u b a tio n , I have  often  fo u n d  a d d le  eggs 
a n d  m u m m ifie d  fledgelings. I  e x p la in ed  th e  cause o f d e a th  observed  in  th e  im p a ire d  nests  
b y  th e  d e s tru c t io n  of th e  p a re n t  b ird s.

I n  th e  sp ring  of 1961, I  o b se rv ed  th a t  a  p a ir  b u i lt  a n d  occupied a fresh  n e s t  in  th e  
im m e d ia te  v ic in i ty  of a fo rm er, w h o lly  co m ple ted  one. S tu d y in g  th e  phenom enon , I  fo u n d  th e  
reaso n s fo r  th e  b ird s’ b eh av io u r. T h e  p ro longed  sp rin g  ra in s  h a d  en tire ly  d ren ch ed  th e  n est- 
H a v in g  so a k e d  th ro u g h , th e  tu b e  o f th e  n e s t f la t te n e d  a n d  m ad e  an y  co m m u n ica tio n  th ro u g h  
i t  im p o ssib le . T h is  also exp la in ed  th e  cause  of d e s tru c tio n  fo u n d  in  some n ests, as w ell a s  th e  
p resen ce  o f  c irc u la r  openings in  th e  w all above th e  tu b es . Su ch  n ests were em p ty . M y a ssu m p 
tio n  w as t h a t ,  du ring  th e  h e a v y  ra in s , th e  p a re n t  b ird s  w ere  confined to  th e  n e s t w ith  no 
w ay  o f e scap e . I t s  in s tin c t o f su rv iv a l com pelled  th e  b ird  to  “ b re ak  th ro u g h ”  th e  w all. B y  th is  
o p en in g , th e  b ird  con tinued  feed in g  i ts  youngs. T h ere  w ere  no  a p e rtu re s  m ade in  n e s ts  c o n ta in 
ing  d e ad  b ird s ;  ev id en tly  th e  p a re n ts  h av e  been o u tsid e  w h en  th e  tu b e  collapsed. O ne m ig h t 
co n clu d e  t h a t  th e  in s tin c t o f su rv iv a l su rpasses th e  o th e r  s tro n g ly  developed in s t in c t  o f carin g  
fo r th e  fled g e lin g s .

I n  cases w here sm all n e s ts  w ere b u ilt  w ith  no tu b e s , fo r  w a n t of bu ild ing  m a te ria ls , no 
d e s tru c t io n  w a s  found.

I n  th e  S zeged-F ehértó  R e se rv a tio n , th e  P e n d u lin e  T it  uses exclusively  th e  in d u m e n t
u m  o f th e  sp ik e s  on the  reed  m ace  (T y p h a  spp .) fo r b u ild in g  m ate ria l. I have  no in fo rm a tio n  
on th e  d re n c h in g  of in ju ries o f n e s ts  m ad e  of v a rio u s w illow  o f p o p la r in d u m en tu m s. E x p e r i
m en ta l o b se rv a tio n s  were n eeded  to  su b s ta n tia te  m y  a ssu m p tio n s .

A O R T IT IS  IN  O LD  A G E  

E d it  B e r e g i , Z. B rasch  a n d  J .  S im on

SEMMELWEIS HOSPITAL, BUDAPEST

A u th o rs  exam ined  th e  o rg an s o f  73 cad av ers  o v er 65 y e a rs  an d  those  o f c o n tro l cases 
b e tw een  20 — 40 years. O u t o f th e  73 p o s t-m o rte m  e x a m in a tio n s  a o rtitis  was fo u n d  in  31 cases. 
O nly  in  4 cases cou ld  be e s tab lish ed  a  co n n ec tio n  b e tw een  a o r ti t is  an d  syphilis. In  3 cases p e r i
c a rd itis , in  6 cases m y o card itis  a n d  in  4 cases in f la m m a to ry  a lte ra tio n s  of th e  a r t.  p u lm o n a lis  
w ere also  o b se rv e d  beside a o rtitis . T h u s , in  13 cases in f la m m a to ry  a lte ra tio n s  w ere fo u n d  also 
in  o th e r  o rg a n s ;  from  these  f in d in g s  th e  cases are  th o u g h t  to  be  of rh eu m a tic  o rig in . I n  th e  
re m a in in g  14 cases only th e  in f la m m a tio n  of th e  a o r ta  w as estab lish ed  w ith o u t sy p h ilitic  
an am n es is ; in  th ese  cases v a rio u s  in f la m m a to ry  d iseases (such  as py e lo n ep h ritis , b ro n c h o - 
p n e u m o n y , e tc .)  a re  th o u g h t to  be  th e  cause  of th e  a o r ti t is  observed .

P A T H O L O G IC  C H A N G ES IN  T H E  JO IN T S  O F  W O R K E R S  E M P L O Y E D  IN  T H E  H E A V Y
IN D U S T R IE S

I. SZIRÁKY

HOSPITAL OF THE TRADES UNION COUNCIL, HÉVÍZ, HUNGARY

A c co rd in g  to  o b se rv atio n s m ad e  in  th is  H o sp ita l, a b o u t tw o  th ird s  o f th e  c o m p la in ts  
co n ce rn in g  th e  o rgans of m o v em e n t a re  o f a r tic u la r  o rig in . P a in s  due to  a rth ro s is , a n d  th e  
c o n se q u e n tia l lim ita tio n  of m o v em en ts , m ean  a co n sid erab le  p h y sica l and  m en ta l d a m a g e  fo r 
th e  w o rk e rs  a n d  im p a ir  th e ir e ffic iency  to  a h igh  degree. I t  is, th ere fo re , an im p o r ta n t  ta s k  of 
m edical sc ien ce  to  e lucidate  th e  p a th o g e n es is  an d  ae tio lo g y  of a r tic u la r  diseases, an d  to  d evelop  
th e  m o s t e fficaceo u s th e ra p y . D e g en e ra tio n  of th e  jo in ts  in  th e  lim bs, w hich is dev elo p in g  
w ith  a d v a n c in g  age, has been  fo u n d  to  m ak e  a m ore ra p id  p ro g ress in  w orkers o f th e  h e a v y  
in d u s tr ie s  a n d  in  m iners th a n  in  th o se  w o rk in g  in  o th e r  co n d itio n s . T he resistance  of th e  c a r t i la 
ginous la y e r  o f  th e  jo in ts  m ay  be re d u ce d  b y  c e rta in  d iseases. S ta tic  changes of th e  low er e x tre m 
itie s (w o rk in g  bo o ts), and  spec ia l fe a tu re s  o f th e  p lace  of w o rk  are  ad d itio n a l fa c to rs  in  th is  
co n n ec tio n .

T h e  m ic ro c lim a te  o f th e  p la n t ,  i ts  in n e r  m ilieu , m ay  p ro d u ce  q u ite  serious e ffec ts  u p o n  
th e  c a r tila g e s  e ith e r  d irec tly  o r v ia  th e  v a sc u la r  an d  n e rv o u s  p a th s .

38



C onditions o f th e  w orkers’ hom e, th e  g en era l con d itio n s of public  h y g ien e , con d itio n s 
p re v a ilin g  t ra n s p o r ta tio n  to  an d  from  th e  p lace  o f w o rk , an d  — la s t n o t le a s t  — th e  general 
s ta n d a rd  o f life are  all fa c to rs  w hich  e ith e r p ro m o te  o r re ta rd  th e  d eg en e ra tio n  o f cartilages. 
P rocesses o f d eg en era tio n  an d  th e ir  sequelae  as c o n c o m ita n ts  o f senescence a re  physio log ical 
p h e n o m e n a . O nly th e  know ledge of all fa c to rs  in v o lv e d  enab les th e  p h ysic ian  to  in h ib i t  a r th r i 
tic  d iseases or, a t  lea s t, to  defer th e ir  a p p ea ran c e  a n d  so p re v en t m uch  c o m p la in t a n d  avoid  
m u c h  loss o f w ork.

D A TA  TO T H E  ABO B LO O D  G R O U P  D IS T R IB U T IO N  O F T H E  P O P U L A T IO N  
IN  T H E  C O U N T Y  O F  VAS

О. E ib e n

NATIONAL BLOOD BANK SUBCENTER, SZOMBATHELY

T h e  blood group  d is tr ib u tio n  in  th e  p o p u la tio n  o f a given area  is re g a rd e d  as one o f th e  
b io lo g ical ch a ra c te ris tic s  o f th e  e th n ic  g roup  liv in g  in  t h a t  te rr ito ry . C oncern ing  th e  blood- 
d o n o rs  liv in g  in  th e  a rea  o f  W este rn  H u n g a ry  u n d e r  s tu d y , I stván (1958), B a ck h a u sz  and  
N e m e s k é r i  (1960) p u b lish ed  research  d a ta . T h e  p re se n t researchw ork  c o n d u c te d  a n d  e lab 
o r a te d  b y  a n th ro p o lo g ica l m eth o d s, should  su p p ly  d a ta  fo r e th n ic  a n th ro p o lo g y . T h o u g h  our 
m a te ria ls  a re  d raw n  fro m  th e  blood group  d e te rm in a tio n s  gained  during  th e  lo ca l b lo o d -tak in g s 
in  th e  c o u n ty  V as b y  th e  N a tio n a l B lood B a n k  S u b c e n te r , Szom bathe ly , in  1960 — 61, only 
th o se  b o rn  in  th is  c o u n ty  w ere considered  in  o u r  e v a lu a tio n s. T heir to ta l  n u m b e r  w as 3190 
(1 .5 %  o f th e  p o p u la tio n  o f th e  c o u n ty  V as). T h e  p e rso n s exam ined w ere 18 to  60 y e a rs  old, 
v o lu n ta ry  donors (m en  a n d  w om en); no se lec tion  acco rd in g  to  blood g roups h a s  b een  applied . 
B lood  u sed  fo r g roup  d e te rm in a tio n s  w as a lw ay s d ra w n  from  th e  u ln a r  v e in . S ince we m ade 
la b o ra to ry  blood group  d e te rm in a tio n s , th e  n a tiv e  b lood  sam ple to  be  e x am in ed  w as cen tri
fu g ed , th e  red  corpuscles b ro u g h t to g e th e r w ith  0, A , B , “ H u m an ”  sera , a n d  i ts  se ru m  w ith  
0, A , В re d  corpuscle  suspension  p ro d u ced  b y  o u rse lves. F o r  th e  m a th e m a tic a l t r e a tm e n t  of 
th e  m a te ria l,  we ap p lied  F is h e r ’s m eth o d . T h e  b lo o d  g ro u p  d is tr ib u tio n  of th e  m a te ria l  u n d e r 
s tu d y  w as as follow s: “ 0” (l)  32 .88% ; “ A ”  (II)  4 1 .8 5 % ; “ B ”  (III) 16 .9 9 % ; a n d  “ A B ”  (IV.) 
8 .2 8 % . — W e h av e  also ex am ined , for th e  e th n ic  g ro u p s liv ing  in som e sm a lle r  reg io n a l un its  
o f  th e  c o u n ty  V as, th e  freq u en cy  of occurrence  as re la te d  to  each o th e r  o f th e  sev era l blood 
g ro u p s . W e hav e  s tu d ied  e ig h t such reg ional u n its ,  n a m e ly : K em enesalja , K e m e n e sh á t, H egy
h á t ,  ő rs é g , th e  n e ig h b o u rh o o d  of S z e n tg o tth á rd , V asi völgység, K őszeg h e g y a lja , C sepreg— 
B ü k . I n  th is  o rd e r of sequence, from  E a s t  to  W es t, we experienced a co n sid e rab le  increase  of 
th e  r a te  o f th e  “ 0”  g ro u p , a lm o st c o n c u rre n tly  w ith  th e  m o d era te  b u t  d e f in ite  decrease  of 
th e  r a te  o f th e  g roup  “ A ” . T he ra tio  o f o ccu rren ce  as re la te d  to  each  o th e r  o f th e  va lues of 
b lo o d  g roups “ B ”  a n d  “ A B ”  is inverse. T h e  c e n tra lly  s itu a te d  V asi v ö lgység , su p p ly in g  one- 
th ird  o f  all ex am in a tio n s , ap proaches m o st c losely  th e  average  fre q u e n c y -d is tr ib u tio n  of th e  
p o p u la tio n  s tu d ied . T h is is also s u b s ta n tia te d  b y  th e  v a lu es o f the  p  an d  q fa c to rs , expressing  
gene freq u en cy . T he p re se n t in v es tig a tio n s  w ill se rv e  as a p re lim in ary  basis fo r  a  m ore  th o ro u g h  
se ro -an th ro p o lo g ica l s tu d y , ex ten d in g  to  sev e ra l b lood  group  system s, o f th e  p o p u la tio n  of 
th e  c o u n ty  Vas.

A N T H R O P O L O G Y  O F B A L Â STY A  A N D  ITS S U R R O U N D IN G S

M. F e h é r

INSTITUTE OF ANTHROPOLOGY, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

A b s tra c t n o t  received .

T E S T E R  ST U D IE S  IN  “ B A R K Ó ”  V IL L A G E S  IN  CO U N TY  G Ö M Ö R  

M. Ma lá n  a n d  I. K acsur

DEPARTMENT OF ANTHROPOLOGY, NATURAL HISTORY MUSEUM, BUDAPEST 
AND DEPARTMENT OF ANTHROPOLOGY, KOSSUTH LAJOS UNIVERSITY, DEBRECEN

A b s tra c t n o t received .
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B O D Y  H E IG H T , CH EST B R E A D T H  A N D  B O D Y  W E IG H T  O F  S C H O O L C H IL D R E N  
O F  H A JD Ú SÁ M SO N  IN  T H E  Y E A R S  1951 A N D  1961

T . R a jk a i

INSTITUTE OF ANTHROPOLOGY, KOSSUTH LAJOS UNIVERSITY, DEBRECEN

A ll sch o o lch ild ren  of th e  p r im a ry  school in  H a jd ú sá m so n  w ere exam ined b y  th e  a u th o r  
in  th e  y e a rs  1951 an d  1961. T he to ta l  n u m b er of cases a m o u n te d  to  377 boys a n d  342 g irls 
in  1951 a n d  to  400 boys a n d  413 g irls in  1961 resp ec tiv e ly . M easu rem en ts  of bo d y  h e ig h t a n d  
b o d y  w e ig h t w ere carried  o u t  a t  th e  tw o tes ts . C om paring  th e  m ean  values of th e  tw o  te s ts  
th e  r e s u l ts  w ere  as follow s:

T h e  av erag es re g ard in g  b o th  b o d y  h e ig h t an d  b o d y  w e ig h t ex h ib it an  in creas in g  tr e n d  
w ith  b o th  sexes. I n  1961 som e re d u c tio n  was reco rd ed  in  th e  av erages of the  ch est b r e a d th  
w ith  c h ild re n  o f b o th  sexes b u t  o n ly  till th e  age of te n  y ea rs .

I t  w as gen era lly  fo u n d  t h a t  th e  v a lu es of th e  ch an g e  — w h e th e r  positive o r n e g a tiv e  — 
in  a ll th r e e  ch a ra c te ris tic s  a re  m u c h  sm alle r a t  th e  age o f 6 — 10 y ears th a n  a t  th e  age o f 
11 — 14 y e a rs . T he a u g m e n ta tio n  is g en era lly  th e  la rg e s t a t  th e  age of 13 and 14 y ears.

A c co rd in g  to  th e  1951 d a ta  th e  schoolch ild ren  of H a jd ú sá m so n  were s tu n te d  m a in ly  
as to  b o d y  h e ig h t an d  b o d y  w e igh t as ag a in s t th e  av erag e  o f th e  co u n try . The p eak  of th e  lag  
fell o n  th e  age o f 13 an d  14. In  1961 th e  m ean  va lues o f all ages corresponded  to  th e  a v e ra g e  
o f th e  c o u n try .  T his is th e  e x p la n a tio n  fo r th e  difference b e tw e e n  th e  d a ta  of th e  tw o te s ts  to  
be fo u n d  f i r s t  o f all in  th e  age of 13 an d  14 years. T h e  d a ta  o f th e  chest b re ad th  in  th e  y e a r  
1951 a p p ro a c h e d  m ore th e  average  o f  th e  c o u n try  th a n  th o se  o f  th e  bo d y  he igh t a n d  w e ig h t. 
T h u s i t  is  e a sy  to  u n d e rs ta n d  th a t  som e red u ctio n  o ccu rred  in  ea rlie r years p e rh ap s  to  co m 
p e n sa te  g ro w th .

In v e s t ig a t in g  th e  e n v iro n m en ta l fac to rs  a co n sid erab le  im p ro v e m en t w as fo u n d . T h e  
f in a n c ia l  s i tu a t io n  of th e  p a re n ts  becam e stab ilized . T h e  in co m es ensuring  h ig h er an d  sa fe r  
liv in g  s ta n d a r d s  to  th e  fam ilies re su lte d  in  ad v an tag e o u s  ch an g es in  th e  cond itions o f th e  
c h ild ren  t h a t  e x e rted  p re su m ab ly  a  fav o u ra b le  in fluence  on  th e ir  physical developm en t.

R A D IO L O G IC A L  C R A N IO M E T R Y  O F  T H E  U P P E R  FA CE 

B. B ugy i

POLICLINICAL DEPARTMENT OF THE GANZ-MÁVAG WORKS, BUDAPEST

A lth o u g h  th e re  ex is t m ore  th a n  a h u n d re d  m e th o d s  fo r th e  c ran iom etric  e v a lu a tio n  o f 
th e  ra d io g ra m s  ta k e n  of th e  skull in  th e  la te ra l  view , n o t  ev en  th e  m o st freq u en tly  em p lo y ed  
m eth o d s  h a v e  b een  com p ared  or a n a ly se d  as y e t. A h u n d re d  ra d io g ra m s of th e  skull h av e  b een  
in v e s tig a te d  in  th e  p re sen t s tu d y .

L o n g itu d in a l  s tu d ies shou ld  a lw ay s be re fe rred  to  th e  su rface  d e term ined  b y  th e  
in te r io r  a s p e c t  o f th e  a n te rio r  scale o f th e  sku ll, since th e  size o f th is  surface  shows no f u r th e r  
changes a f te r  th e  sev en th  y e a r of life (reference surface  o f d e  Co s t e r ).

L in e s  a n d  angles, as defined  b y  c ran io m e tric  p o in ts  a re  n o t  a cc u ra te , because th e  p o in ts  
in  q u e s tio n  c a n n o t  be d e te rm in ed  w ith  co m p le te  p recision . T h e  s ta n d a rd  dev ia tions in  re sp ec t 
o f th e  in d iv id u a l  c ran io m e tric  p o in ts  h a v e  been  a sce rta in ed  as fo llow s (in  m m ): N asion : 1.1; 
B asion : 6 .0 ; P o rio n : 2.6; N aso sp in a le : 1.0; O rb ita le  in fe rio r: 2 .5 ; P ro s th io n : 1.1; D e n ta le  
su p erio r: 1 .2 ; D e n ta le  in ferio r: 1.1; G n a th io n : 2.6; Sella low er: 2 .8 ; Sella  m iddle: 3.0; A u ricu la re : 
2.0; B o lto n  p o in t:  3.1. S ta n d a rd  d e v ia tio n  of th e  F acia le  ang le : 4 .0°; M and ibu lar ang le: 7 .3°; 
Clivus a n g le : 9 .2°. T he s ta n d a rd  d e v ia tio n s  o f  th e  lines w h ich  c o n n e c t in accu ra te ly  d e te rm in e d  
c ran io m e tr ic  p o in ts  m u s t ob v io u sly  b e  likew ise co n sid erab le : t h a t  in  respec t of th e  L e n g th  
of th e  B ase  o f  th e  skull is 5.8 m m .; in  re sp ec t o f th e  H e ig h t o f th e  B ase of th e  skull (v e rtic a l 
p ro jec tio n  o f  th e  N asion -B asion  d is tan c e ) 8.6 m m .; in re sp ec t o f  th e  line  betw een th e  low er 
p o in t o f S e lla  a n d  B asion, p a ra lle l to  th e  F ra n k fo r t  h o rizo n ta l p la n e  (Sella-B ase heigh t) 15.3 m m .

I t  fo llo w s t h a t  all m e th o d s  w h ich  a d o p t th e  B asion  as one  o f th e  s ta n d a rd  p o in ts  o f th e  
m e a su re m e n t i. e. accord ing  to  w hich
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the C livus angle  =  130 — 0.6 C ranial base length ;
height

the C ranial base index =  100 X -,----- г the C ranial base ;
length

the P a n k o w ’s in d ex  =  Sella-base d is tan ce  =  0.45 Cranial base length — 1.36 
a re  less re liable . T h e  m e th o d  of M a l á n  and R e i i a k  w h ich  com pare  the  lin ea r fa c ia l  m ea su re 
m en ts  w ith  re ference  to  th e  d istan ce  betw een  in fe r io r  o rb ita le  and porion seem s to  he  s a tis 
fa c to ry .

Z U R  S T E L L U N G  V O N  O R E O P IT H E C U S  B A M B O L II GERV A IS IN N E R H A L B  D E S
H O M IN O ID E N SY ST E M S

L. S c h o t t

INSTITUT FÜR ANTHROPOLOGIE DER HUMBOLDT-UNIVERSITÄT, BERLIN, DDR

Oreopithecus bam bolii w urde 1872 von  G e r v a i s  als in  de r Nähe der C erco p ith eco id ea  
u n d  a n d ere r  n ich th o m in o id e r K a ta rrh in en  s te h e n d  b esch rieb en , 1915 von S c h w a l b e  z u  den 
fossilen  P o n g iden  g e rech n e t. H ü r z e l e r , der das O reo p ith ec in en p ro b lem  e rn e u t au fg riff , o rd 
n e te  1954 die O reo p ith ec in en  den H oin in idae zu. H e b e r e r  u n d  K ä l in  fo lg ten  d iesen  S c h r itt  
m it dem  U n te rsch ied , d a ß  hei K ä l in  die O re o p ith e cu sg ru p p e  eine Fam ilie , b e i H e b e r e r  
eine Subfam ilie  im  H o m in o id en sy stem  d a rs te llt.

Im  R e fe ra t w e rd en  die M öglichkeiten d e r  ph y lo g en e tisch en  E in o rd n u n g  v o n  Oreo
p ithecus  n ach  d em  zu r V erfügung  steh en d en  F u n d m a te r ia l  d isk u tie rt. D ie A u ffassu n g en  
R e m a n e s  u n d  V. K o e n i g s w a l d s , die den E in o rd n u n g sv e rsu c h  H ü r z e l e r s  a b le h n e n , w erden  
ebenso wie die z u stim m en d e n  S te llungnahm en  H e b e r e r s  u n d  K u r t h s  b e sp ro ch e n . G egen 
die Ü b e rb ew ertu n g  b e s tim m te r  E inzelm erkm ale  v o n  Z a h n s tru k tu re n  h in s ich tlich  g e n e tisch e r 
E in s tu fu n g e n  w erden  B ed en k en  geltend  g em ach t. A u f die F rag w ü rd ig k eit des A ussch lusses 
v o n  V e rtre te rn  fossiler F o rm g ru p p en  aus de r V o rfa h ren re ih e  der H om in iden  led ig lich  au f 
G ru n d  s ta rk  v a r ia b le r  M erkm ale  bzw. von M erk m alen , deren  V a riab ilitä t n ic h t  b e k a n n t  ist, 
w ird  hingew iesen (P la s t iz i tä t  der T ypen , M ö g lich k e it v o n  lokalen  V arian ten ). D er M einung 
H e b e r e r s , daß  d e r v o n  ih m  g epräg te  B egriff » P ra e h o m in in a e «  n ich t au f die O re o p ith e c in e n  
a n w en d b a r is t, w ird  b e ig ep flich te t. Oreopithecus r e p rä s e n tie r t  innerha lb  de r H o m in id e n e n t
w ick lung  n ic h t die » m ittle re  Linie«, sondern  v e rk ö rp e r t  eine E igenlinie. Ih re  A b tre n n u n g  
d ü rf te  im  O b erm iozän  erfo lg t sein.

A N TH R A C O T O M IC  S T U D IE S  ON C H A R C O A L  R E M A IN S FROM  A PO S T G L A C IA L
P A L E O A N T H R O P IC  S IT E  AT SÜM EG

J .  S t i e b e r

BUDAPEST

In  1960 th e  re m a in s  o f a p rim itiv e  f ire -p lac e  w ere discovered n ear S ü m eg  (W este rn  
H u n g a ry )  a t  a b o u t 200 m . m ean  sea level. S y s te m a tic  ex cav atio n s b y  L. V é r t e s  in  Ju n e  
1960, b ro u g h t to  th e  l ig h t a large  n u m b er o f f l in t  im p le m e n ts , i.e. fragm en ts o f  g ro u n d  s to n e , 
as well as ch arco als  a n d  o th e r  re licts. F rom  th e  n a tu r e  o f th e  im plem ents V é r t e s  cam e to 
th e  conclusion th a t  th e y  w ere th e  rem ains o f a sh o p  w here  f l in t  im plem ents h a d  b een  w orked , 
w hile th e ir  sh ap in g  p o in te d  to  th e  N eolith icum . S ince n e ith e r  fin ished  im p le m e n ts  o f polished  
s to n e , n o r s tone  o r e a rth en w are  vessels were to  be  fo u n d , th e  find  did n o t  su p p ly  a w holy 
sa tis fac to ry  basis fo r archeo log ical id en tif ic a tio n . C h a rac te ris tic  fossils (bones) w ere  eq u ally  
m issing , so th a t  i t  w as sup p o sed  th a t  th e  e x a m in a tio n  o f th e  charcoal rem ains w o u ld  possib ly  
fu rn ish  m ore re liab le  d a ta .

P a r t  o f th e  ch arco a l m ate ria l was fo rw a rd ed  b y  L. V é r t e s  to th e  p re se n t  a u th o r  fo r 
id en tif ic a tio n . T he c h arco als  in  question  cam e fro m  p its  N r. I. and III , and  n a m e ly  5 lo ts  from  
th e  110, 150, 165 a n d  200 — 250 cm  deep levels o f p i t  L , an d  2 lo ts from  th e  100 — 200 a n d  300 
cm  deep levels o f p i t  I I I .

E ach  piece o f ch arco al has been exam in ed  in  th re e  p lanes, by  m eans o f  th e  com bined  
ste reo -o p ak -m ic ro sco p ic  m eth o d . A to ta l of 200 p ieces w as in v estiga ted . As a  re s u lt  o f  th e  
a n th ra c o to m ic  in v e s tig a tio n  159 pieces of Quercus sp . ( Qu. robur or petraea) ,  12 p. o f  Acer

41



c f. p se u d o p la ta n u s , 4 p . o f  C astanea  a n d  25 p. o f F agus s ilva tica  rem ains could be id e n tif ie d . 
F ro m  a m o n g  these  categ o ries Quercus was re p re sen ted  in  a ll g ro u p s  b u t one (p it N r. I . ,  150 cm ), 
A cer  in  th re e  o f th em , (p it  N r. I .,  110, 165 an d  200 cm ), Castanea  in one (p it N r. I I I . ,  300 cm ) 
a n d  f in a l ly  F agus  also in  one o f th e m  (p it n r. I ., 200 cm ).

M ost re m a rk ab le  a re  th e  fo u r Castanea rem a in s . U p  to  th e  p resen t Castanea ch a rc o a ls  
d a tin g  b a c k  to  th e  p o stg lac ia l age o f H u n g a ry  were fo u n d  b u t  in two places. T he f i r s t  o n e  h as  
b een  id e n tif ie d  b y  F . H o l l e n d o n n e r  in  1931, as o r ig in a tin g  from  th e  M esolith icum  o f  A v as 
(n e a r  M iskolc). T his f in d in g  cau sed  surprise  a t  th a t  tim e  since  in  th e  h is to ry  of v e g e ta t io n  a n d  
also  eco lo g ica lly , th e  N e o lith icu m  is th e  ex trem e  p o ss ib il ity  fo r th e  occurrence o f C astanea. 
In  1940 P . G r e g u s s  re ex a m in e d  H o l l e n d o n n e r ’s d a ta  a n d  w as led to th e  a s su m p tio n  t h a t  
th e y  w ere  n o t  w holly  ju s t if ie d ,  ow ing to  th e  in su ff ic ien t size o f th e  charcol. A cco rd in g  to  
G r e g u s s  th e  piece in  q u estio n  w as th e  rem ain  o f Quercus sp . A conclusive d ifference b e tw ee n  
th e  tw o  c a teg o rie s  is th e  p resence  o f  w ide ray s  in Quercus a n d  th e ir  absence in Castanea. T h ese  
ra y s  b e in g , how ever, w ide ly  sp aced , one could cu t o u t  f ro m  Quercus too, a 2 to  3 m m  p iece, 
in  w h ic h  no larg e  ra y s  w ould  be p re sen t. L a te r , in  1952, S á r k á n y  and S t i e r e r  d isco v ered  
a m o n g  th e  B ronze Age c h arco a ls  fo u n d  in th e  low er cav e  a t  R em ete  (B u d ap es t) , one  p iece  
o f C astanea  acco m p an ied  b y  Q uercus, A cer , F ra x in u s  a n d  C arpinus. The Castanea  c h a rc o a ls  
re c e n tly  in v e s tig a te d  h av e  ta n g e n tia l  surfaces o f  8 to  1 0 x 1 0  to  15 m m , co n ta in in g  no la rg e  
ra y s  a t  a ll, so th a t  th e y  can  be id en tified  w ith  a b so lu te  c e r ta in ty  as Castanea.

T h e  above  m en tio n ed  categ o ries p o in t a lto g e th e r  to  th e  beginnings o f th e  p o stg la c ia l  
b e ec h -ag e . D a ta  pu b lish ed  b y  P . E . D a m o n  (A rizona) s u p p o r t  th is  s ta te m en t. U p o n  re q u e s t  o f 
L . V é r t e s , M r . D a m o n  c a rr ied  o u t  l4C -rad ia tion  e x a m in a tio n s  on  a d ifferen t lo t o f c h a rc o a ls , 
a s  a  r e s u l t  o f  w hich  th e ir  age cou ld  be  de te rm in ed  as b e in g  2720 (±160) years B. C. A rc h eo lo 
g ica l d a ta  a re  in  k eep ing  w ith  th e  above re su lt, in a s m u c h  as according to  L. V é r t e s , th e  
f in d  d a te s  b a c k  p ro b a b ly  to  th e  la te s t  period  of th e  N e o lith icu m , to  the  so-called a e n e o lith ic  
c u ltu re . T h e  occurrence  o f  C astanea  in th is  period  is a n  im p o r ta n t  co n trib u tio n  in v iew  o f 
s e t t l in g  th e  lo n g -d isp u ted  p ro b lem  of th e  in d ig en e ity  o f  Castanea  in  H ungary .

A L L O M E T R IC  s t u d i e s  o n  s c u l l s  o f  m a m m a l s

A. K . R e m é n y i

CORNELIANA COLLECTIO CYNOLOGICA, BUDAPEST 

A b s tr a c t  n o t received .
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E F F E C T  O F  B E T A -A L A N IN E  A N D  GAM MA-AMI NO B U T IK IG  ACID ON  L O C O M O T IO N  
A N D  PO TASSIUM  IN D U C E D  R E V E R S A L  IN  PA R A M E C IU M

T. L antos  a n d  M. M ü lle r

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST

In  earlie r stud ies an  e ffec t o f ace ty lch o lin e  a n d  cho linesterase  in h ib i to r s  h a s  been 
d e m o n s tra te d  in  P aram ecium  m ultim icronuclca tum . I f  these  depolariz ing  a g e n ts  a re  u se d  in  
c o n c e n tra tio n s  n o t affecting th e  sw im m ing  speed of th e  an im als , a m ark ed  in c re a se  o f th e  
d u ra tio n  o f po tassiu m  in d u ced  re v e rsa l is o b served . A s tu d y  of agen ts h a v in g  a n  o p p o site , 
i. e. h y p e rp o la riz in g  action  seem ed also to  be ju s tif ie d . In  th e  p re sen t w o rk  P . m u ltim icro -  
nucleatum  w as trea te d  w ith  ß -a lan in e  (B A ) or w ith  y -am in o b u tir ic  acid (G A B A ). T h e  sw im 
m in g  speed  w as d e term ined  wit h th e  p h o to g rap h ic  m eth o d  of D r y l , th e  d u ra tio n  o f  e x c ita tio n  
b y  m easu rin g  th e  leng th  of th e  re v e rsa l in d u ced  b y  0.0125 M p o tassiu m  c h lo rid e . L ow  con
c e n tra t io n s  o f BA (0.025 to  0.075 M) d id  n o t a ffec t th e  sw im m ing  speed b u t  p ro d u c e d  a  m ark e d  
d ecrease  o f th e  d u ra tio n  of e x c ita tio n . T h is fin d in g  is in  good ag reem en t w ith  th e  a ssu m p tio n  
o f  a h y p e rp o la riz in g  action  of BA o n  th e  P aram ecium  cell m em b ran e . G A B A  h a d  a  d iffe ren t 
a c tio n , viz. i ts  low c o n cen tra tio n s  (0.025 M) e lic ited  a  s tro n g  depression  of lo co m o tio n  w hile 
th e  d u ra tio n  of e x c ita tio n  re m a in e d  a lm o st u n ch an g ed . M arked  depression  o f e x c i ta t io n  too 
w as o b se rv ed  w hen som ew hat h ig h er c o n ce n tra tio n s  (0.037 to  0.1 M) of G A B A  w ere  app lied . 
T h e  re su lts  show  a p p a re n tly  in d e p e n d e n t  re ac tio n s  o f sw im m ing an d  ex c ita tio n  in  P a ra m eciu m  
to  chem ica l effects. F u rth e r  s tu d ie s  a re  n ecessary  to  disclose th e  sim ilarities a n d  d iffe ren ces in 
th e  e x c ita tiv e  processes in  ne rv e  cells a n d  c iliates.

A C ID  P H O SP H A T A SE  A N D  N O N S P E C IF IC  E S T E R A S E  A C TIV ITY  O F F O O D  V A C U O L E S
IN  A M O E B A  P R O T E U S

M. M ü l l e r , J .  T óth  an d  I. T örő

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST

F o o d  vacuoles of Am oeba proteus  fed  w ith  Tetrahym ena p yrifo rm is  e x h ib it  s tro n g  a c tiv ity  
o f  acid  p h o sp h a tase  and no n sp ec ific  este rase  w hich  w ere d e m o n s tra ted  w ith  s im u lta n eo u s  
azo -coup ling  h istochem ical m e th o d s  u sin g  a lp h a -n a p h th y l p h o sp h a te  o r a lp l ia -n a p h th y l  
a c e ta te  as su b s tra tes . T he a c t iv ity  o f  b o th  enzym es follow s a ch a ra c te ris tic  p a t t e r n  du ring  
v acu o le  cycle. Food organism s in  re c e n tly  fo rm ed  large  vacuoles do n o t s ta in  m o re  in te n se ly  
th a n  u n c a p tu re d  anim als. T h e  s ta in in g  w ith  b o th  m eth o d s increases qu ick ly  a f te r  th e  v acu o la r  
w all h a s  ad h ered  to  th e  p rey . T h e  s tro n g  re ac tio n  is m a in ta in ed  over the  w hole e x is te n c e  o f th e  
d ig es tiv e  vacuole. The orig in  o f in c reased  ac tiv itie s  is n o t in  th e  p rey  b u t  in  th e  a m e b a . The 
d e m o n s tra te d  enzym es m o st p ro b a b ly  ta k e  p a r t  in  th e  in tra ce llu la r  b reak d o w n  o f  fo o d . These 
f in d in g s  to g e th e r w ith  recen t d a ta  concern ing  food vacuo le  u l tra s tru c tu re , ju s t i f y  u s  to  reg ard  
a m e b a  d igestion  vacuoles as be long ing  to  lysosom es in  th e  b ro ad  sense of th e  w o rd .

IS  T H E  R H Y T H M IC  A C T IV IT Y  O F  T H E  L A R V A E  (G L O C H ID IA ) O F  T H E  F R E S H 
W A T E R  M U SSEL (A N O D O N T A  C Y G N E A ) M Y O G E N IC  O R  N E U R O G E N IC  AS TO  ITS

O R IG IN ?

Ga lin a  R . K l it y in a , E . L ábos an d  J .  S alánki

INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, DEBRECEN

T h e  rh y th m ic  a c tiv ity  o f  th e  g loch id ia  o f m ussels was o b se rv ed  a  lo n g  tim e  ago. In 
v e s tig a tio n s  o f  H erbers  also rev ea led  th a t  glochidia possess n eu ra l s tru c tu re s . I t  h a s , h o w ev er, 
b een  p ro b lem atic  and n o t in v e s tig a te d  so fa r  w h e th er th e  rh y th m ic  a c t iv ity  o f  th e se  la rv a e
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h a s  a  neurogenic basis, as in  a d u l t  anim als, or follow s a  m y o g en ic  rh y th m . As th e  p rob lem  is 
e s se n tia l  in  regard  to  th e  o n to g e n y  o f th e  m ussels’ rh y th m ic  a c tiv ity , th e  a u th o rs  in v es tig a te d  
th e  po ss ib ility  of in flu en cin g  t h i s  rh y th m ic  a c tiv ity  b y  m ea n s  of drugs affec ting  th e  n eu ro 
m u sc u la r  transm ission  as w e ll a s  in h ib itin g  and e x c itin g  th e  n e u ra l e lem ents. T he effects o f 
c u ra re ,  hexam éthon ium , T M A , n ic o tin e  and s try ch n in e  w ere  s tu d ied . In  th e  f i r s t  1 — 2 m in u te s , 
a ll  th e  te s t  m ateria ls w ere fo u n d  to  increase the  a c tiv ity . S u b seq u e n tly , how ever, th e y  becom e 
in e ffe c tiv e  and m erely a n  in s ig n if ic a n t  level of a c t iv ity  as co m p ared  w ith  th e  co n tro l can  be 
o b se rv e d . The au th o rs  su g g e s t t h a t  th e  increase o f a c t iv i ty  reco rd ed  in  th e  f ir s t  m in u te s  m ay  
b e  d u e  to  a general m e m b ra n e  e f fe c t ra th e r  th a n  to  a n y  n e u ra l  e ffect, and  th a t  i t  is p roduced  
d ir e c t ly  in  the  m u scu la r e le m e n ts .  T he experim en ta l r e s u l ts  show  th a t  th e  m uscle has no 
fu n c tio n a l  in n erva tion  y e t  d e s p i te  th e  presence of c e r ta in  n e u ra l elem ents. C onsequen tly  th e  
r h y th m ic  activ ity  of g lo ch id ia  is  m yogen ic  in its  o rig in . S im ila r ly  no lasting  increase  o f a c tiv ity  
w a s  p ro d u ced  by ap p ly in g  A C h. T h is  fa c t also su p p o rts  th e  m y o g en ic  origin o f rh y th m ic  a c tiv 
i ty ,  a s  th e  m uscles of a d u lt  m u sse ls  being sub ject to  n e rv o u s  reg u la tio n  are  exceed ing ly  sen
s i t iv e  to  ACh.

S IG N IF IC A N C E  O F  S E R O T O N IN  IN  T H E  IN H IB IT O R Y  M EC H A N ISM  O F T H E  
P O S T E R IO R  A D D U C T O R  OF L A M E L L IB R A N C H IA T E S

A. P u p p i

INSTITUTE OF PHYSIOLOGY AND BIOLOGY, MEDICAL UNIVERSITY, PÉCS

D ivision of th e  c e re b ro v is c e ra l connective of th e  A n o d o n ta  cygnea is accord ing  to  l i te ra 
tu r e  a n d  th e  results of th e  a u th o r ’s experim ents, fo llow ed  b y  a  la s tin g  ton ic  c o n tra c tio n  of th e  
p o s te r io r  adductor. M y o g rap h y  w a s  u sed  for the  reco rd in g  o f p rocesses occurring  in  th e  p o ste rio r  
a d d u c to r ,  and e lec tro p h y sio lo g ica l reg is tra tio n  for th e  a n a ly s is  o f n eu ra l fac to rs  in v o lv ed  in 
th e  genesis and in h ib itio n  o f  to n ic i ty .  I f  the  m uscle a n d  th e  v iscera l ganglion  are  exposed  to  
th e  in flu en ce  of sero ton in , a  d u ra b le  a lte rn a tio n  o f p h a s ic  c o n tra c tio n s  an d  re la x a tio n s  will 
fo llo w . F in a lly  the  m uscle c o m p le te ly  w orn out, reach es a  p h a se  of re st. R eflexogenic  s tim u la 
t io n s ,  o rig ina ting  in th e  m a n t le s ,  p ro v o k e  in th is s ta te  o f r e s t  on ly  te ta n ic  co n tra c tio n s  and  
re la x a t io n s  w ithou t th e  r e a p p e a ra n c e  of tonic ity . I t  fo llow s th a t  sero ton in  is cap ab le  o f com 
p le te ly  in h ib itin g  to n ic ity  w h ic h  w o u ld  otherw ise fo llow  tra n s e c tio n  and  is th u s  cap ab le  o f 
— so to  say  — rep lacing  th e  la c k  o f  ganglionic defic iency . T h e  conclusion seem s, th u s , to  b e  
ju s t i f ie d  th a t  — u n d e r p h y s io lo g ic a l conditions o f th e  c e re b ra l ganglion  — in h ib ito ry  effect 
o n  n o rm a l ton ic ity  of th e  p o s te r io r  a d d u c to r is m ed ia te d  b y  se ro to n in .

A  R E F L E X  M E C H A N ISM  C H A N G IN G  T H E  A C T IV IT Y  IN  G A STR O PO D S U P O N
OSMOTIC E F F E C T S

K a t a l in  S. R ó z s a

INSTITUTE OF ZOOLOGY, KOSSUTH LAJOS UNIVERSITY, DEBRECEN*

I t  is well-known t h a t  m o t io n  a c tiv ity  of p u lm o n a ta  w ill increase  u n d e r no rm al cond i
t io n s  w h en  h u m id ity  o f th e  e n v iro n m e n t  increases. T h e  c h an g e s  o f e lectrical a c t iv ity  o f th e  
c e n t r a l  nervous system  in  Á r io n  em piricorum , L im a x  m a x im u s , a n d  H elix  pom atia  hav e  been  
s tu d ie d  w hen  the  p e rip h eria l o sm o re ce p to rs  were s t im u la te d . T h e  a c tiv ity  of p ed al and  cereb ra l 
g a n g lio n s  was registered  b y  c a th o d e - ra y  oscillography, w h ile  th e  osm orecep tors o f th e  sole 
w e re  s tim u la te d  by  so lu tio n s o f  v a r io u s  co n cen tra tions a n d  b y  w a te r . I t  was fo u n d  tb a t  b io 
e le c tr ic a l  a c tiv ity  of pedal a n d  c e re b ra l  ganglions will ch an g e  b y  perip h erica lly  ap p lied  osm otic  
s t im u la n ts ,  w hich is closely r e la te d  w ith  the  increase o f a c t iv i ty  in  th e  whole an im al. T he d a ta  
o b ta in e d  prove th a t  th e  n e rv e  c e n t r e s  o f m olluscs re sp o n d  d ire c tly  b y  reflexes to  th e  changes 
in  th e  h u m id ity  (osm otic c o n d it io n s )  of the  e n v iro n m en t. T h e  a u th o r’s find ings c o n tra d ic t  
th e  s ta te m e n ts  of K e r k u t , T a y l o r  a n d  H ughes w ho su g g e s t t h a t  th e  increase  o f a c t iv ity  in 
p u lm o n a ta  induced by  th e  e ffe c t  o f  h u m id ity  is e x c lu s iv e ly  d u e  to  changes o f c o n cen tra tio n  
in  t h e  hem olym ph.

* In v estig a tio n s w ere c a r r ie d  o u t a t  the C hair o f  A n im a l Physio logy , M oscow S ta te  
L o m o n o s o v  U niversity .
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T H E  .E F FE C T  O F P H E N O T H IA Z IN E S  ON SO M E IN V E R T E B R A T E
A N IM A LS

F. K a to n a  a n d  Mária  W o llem a n n

INSTITUTE OF NEUROSURGERY, BUDAPEST

P h e n o th ia z in e s  are w ell-know n as m a jo r tra n q u illa n ts . T h e ir  effect h as been  th o ro u g h ly  
in v e s tig a te d  in  m an , on va rio u s m am m als  a n d  in  iso la ted  enzym e system s. H en ce  i t  seem ed 
to  be  w o r th  w hile to  in v estig a te  b rie fly  th e ir  a c tiv ity  on an im als  bearing  a  less sp ec ified , p r im 
itiv e  n e rv o u s  system , re p re sen tin g  th e  beg inn ing  g rades o f phylogenesis. T h e  a c t iv i ty  o f 
p h en o th ia z in es  on  various p h y la  w ere  in v e s tig a te d  b y  d iffe ren t m eth o d s, o b se rv in g  th e  in 
h ib itio n  o f v i ta l  behav iour a n d  c h a ra c te ris tic  responses. In  h y d ro m ed u sa  ch lo rp ro m az in e  
(0.1 m g/m l) an d  perphenazine  (0.033 m g/m l) abolished th e  rh y th m ic  m o v em en t re v e rs ib ly  
fo r  15 — 20 m in , w hereas ace ty lcho line  p ro v e d  to  be effectless. I n  A ctin ia  aequinea  p e rp h e n a z in e  
(5 m g) a n d  p ro m eth az in e  (25 m g) d im in ish  sp o n tan eo u s re ac tio n  an d  feeding processes. H iru d o  
m edicina lis  becam e in e rt for 4 — 5 h o u rs  u p o n  th e  sam e tre a tm e n t.  H olothuria tubulosa  ceases 
sp o n ta n e o u s  m ovem en ts and defence  responses to  nociferous stim u li. H olo thuriae  becam e 
in e r t  a f te r  t r e a tm e n t  w ith  2.5 m g ch lo rp ro m az in e  or 5 m g perp h en azin e . W ith  cép h a lo p o d e  
( Octopus vu lgaris)  th e  vigorous defense  re ac tio n s  becam e d im in ished  as an  e ffec t o f  50 m g/kg  
ch lo rp ro m az in e  or 45 m g/kg p e rp h en a z in e . On all an im als th e  t ra n q u il la n t  effec t w as rev ersib le  
a n d  no ch an g es in  th e  v ita l p rocesses o f  th e  o rgans hav e  b een  observed . O w ing to  p a ra m o u n t  
d iffe ren ces b e tw een  th e  sim ple in v e r te b ra te s  an d  th e  m am m al n e rvous sy s tem , th e  o b v ious 
q u e s tio n  a rises  as to  th e  a c tiv ity  o f  p h en o th iaz in es . In  m am m als ce rta in  p a r ts  o f th e  m id b ra in  
re a c t  p r in c ip a lly  to  ph en o th iazin es . I n  in v e rte b ra te s  h o w ever th e re  is no sim ila r s tru c tu re . 
A n o th e r  p o ss ib ility  is the  se lec tive  in h ib itio n  of th e  neu ro n s in  general. W e can  a ssu m e  th a t  
th e  physio log ica l effects in th e  n e u ro n s  are  la rg e ly  th e  sam e in  h igher an d  low er spec ies, p re 
se n tin g  th u s  sim ilar reac tive  ch an g es to  p h en o th iaz in es in  th e  n eu rons of an  a c tin ia e  n e tw o rk  
as in  th e  g an g lio n a ted  n ervous c e n tre s  o f th e  O ctopoda  a n d  h ig h er p h y lo g en e tic a l a n im a l 
g ro u p s.

C O N T R IB U T IO N S  TO T H E  N E U R A L  C O N TR O L O F  N U C L E IC  A CID M E T A B O L ISM  
IN  SC E L E T A L  M U SC L ES O F  B IR D S A N D  R E P T IL E S

G. H o lló si, A. T ig y i an d  K . L issá k

DEPARTMENT OF PHYSIOLOGY AND BIOLOGY, MEDICAL UNIVERSITY, PÉCS

A  m ark e d  change in nucle ic  ac id  c o n te n t due to  in te r ru p tio n  of p e rip h e ric  in n e rv a tio n  
in  m a m m alian  scele ta l m uscles h a s  b e en  o bserved  in  o u r ea rlie r stud ies . D N A  c o n te n t  in creased , 
w h ile  R N A  c o n te n t decreased  in  th e  d e n e rv a te d  gastro cn em ic  m uscle of ra ts . I n  th e  p re sen t 
w o rk  possib le  differences o f n e u ra l co n tro l in  nucleic acid  m etab o lism  of c e r ta in  h ig h e r  v e r
te b ra te  c lasses (A m nio ta) w ere te s te d . A ccord ing ly , th e  D N A  an d  R N A  m e ta b o lism  in  th e  
s t r ia te d  m uscle  o f d ifferen t species w as s tu d ied  a fte r  in te r ru p tio n  of neu ra l co n tro l. A 10 m m  
le n g th  o f th e  n. ischiadicus w as e x ti rp a te d  a n d  th e  nucleic acid  c o n te n t o f d e n e rv a te d  as well 
as o f u n tr e a te d  c o n tra la te ra l m uscle  w as a scerta in ed  in  p igeon  (Columba dom estica)  and  
tu r t le  (E m y s  orbicularis). In  o rd e r to  d e te c t  a  possible role o f in ac tiv a tio n , u n ila te ra l  te n o to m y  
w as p e rfo rm ed  b y  p a rtia l e x tirp a t io n  o f th e  achillean  te n d o n  in  a  sep a ra te  g ro u p . T h e  nucle ic  
a c id  c o n te n t  o f gastrocnem ic (p igeon), gastro cn em ic  a n d  fem ora l rec tu s  ( tu r tle )  m u sc le s  was 
d e te rm in e d  b y  u ltrav io le t sp e c tro p h o to m e try  (T sa n ev  a n d  Markov) an d  b y  b iochem ical 
(S c h m id t  a n d  T h a n n h a u se r ) m e th o d s  on  th e  5 th , 10th , 1 5 th  an d  20 th  d ays. T h e  re su lts  re 
v e a led  th e  sam e tren d s of n ucle ic  acid  changes due to  e ith e r  effect d u rin g  th e  e x p e rim e n ta l 
p e rio d  as th o se  observed in  m am m als . D N A  m etab o lism , how ever, w as less a ffe c te d  in  th e  
p re se n t w ork . A positive c o rre la tio n  w as observed  b e tw een  th e  degree of c h an g es  in  m uscle 
nucle ic  acid  c o n te n t and th e  leve l o f  p h y lo g en e tica l p o s itio n  of th e  species s tu d ie d . I n  b irds 
te n o to m y  e lic ited  a g rea ter a tro p h y  as co m p ared  w ith  d e n erv a tio n . T he sh if ts  in  th e  nucleic 
ac id  c o n te n t  (m g per 100 m g tis su e  d ry  w eigh t) were, how ever, alw ays la rg e r  in  th e  la t te r  
case. T h is  ob se rv a tio n  also co n firm s th e  ex istence  of a  g enu ine  tro p h ic  n e rv o u s e ffe c t assum ed  
b y  th e  p re se n t au thors .
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E F F E C T  O F  V IT A M IN  A ON T H E  N U C L E IC  A C ID  M ET A B O L ISM  O F
RATS

Sz. Ö r d ö g  a n d  A . D o b o z y

INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, SZEGED

T h e  g ro w th -p ro m o tin g  e ffe c t of v itam in  A  is co m m o n ly  know n, b u t  th e  m echanism  of 
i t s  a c t io n  upo n  th e  in te rm e d ia ry  m etabolism  h as  n o t  b e e n  e lu c id a ted  so fa r. A s nucleic acid 
m e ta b o lism  p lays a  s ig n if ic a n t ro le  in  cellular g ro w th , th e  a u th o rs  tr ie d  to  e s tab lish  in te rre la 
t io n s  b e tw een  th e  m ec h an ism  o f  th e  v itam in  A e ffe c t a n d  th e  D N A  a n d  R N A  ba lan ce  of th e  
o rg a n ism .

I n  th e  f irs t  series o f  e x p e rim e n ts  a d u lt r a ts  w ere  d iv id ed  in  tw o  g ro u p s: m em bers of 
th e  c o n tro l group w ere k e p t  on  a  d ie t  free from  v ita m in  A , w hile  those  of th e  te s t  g ro u p  received 
1000 I .  U . o f v ita m in  A w ith  th e i r  d iet. The r a ts  in c lu d e d  in  th e  second series w ere n o rm ally  
fed  a d u l t  an im als; th e  t e s t  a n im a ls  received 1500 I .  U . o f  v ita m in  A, while th e  food of th e  
c o n tro ls  con ta in ed  no su ch  v i ta m in .

V itam in  A p ro v ed  to  a f fe c t th e  nucleic-acid  m e ta b o lism  in  b o th  te s t  g ro u p s while i ts  
a c t io n  v a rie d  from  o rg a n  to  o rg a n . The level o f D N A  in c re a sed  in  th e  m em b ers o f b o th  te s t  
g ro u p s . T h is increase  w as p e rc e p tib le  in  all ex am in ed  o rg an s  (ad ren a l g land , k id n ey , liver, 
b ra in ,  sk in , spleen) w ith  e x c e p tio n  of th e  h e a rt. T h e  d ifferen ce  be tw een  te s ts  an d  contro ls 
w as s ta tis t ic a lly  s ig n ific a n t in  c e r ta in  organs e. g. in  th e  sk in , spleen, k id n ey  a n d  adrenal. 
T h e  f a c t  th a t  th e  level o f  D N A  u n d e rw en t b u t  a n  in s ig n if ic a n t change in  th e  b ra in  an d  h e a r t  
is p re su m a b ly  due to  t h a t  th e  decrease  of D N A -c o n te n t is a  slow er process in  these  v ita l 
o rg a n s , o r, else, th a t  th e  e ffe c t o f  v itam in  A as a d m in is te re d  in  th e  ex p erim en ts  w as too  weak. 
A s re g a rd s  R N A , th e  in c re a se  o f  i ts  am o u n t in  th e  sk in , sp leen , k id n ey  a n d  a d ren a l was s ta tis 
t ic a l ly  s ign ifican t in  b o th  t e s t  g ro u p s. Increase o f R N A  c o n te n t  w as less m ark ed  in  th e  te s tis , 
h e a r t  a n d  d iaphragm , a n d  p ra c t ic a lly  nil in th e  in te s t in e s , liv e r  an d  lungs.

T h e  resu lts  o f th e  p r e s e n t  in v estiga tions ju s t i f y  th e  a ssu m p tio n  t h a t  th e re  are  tw o 
m ec h an ism s th ro u g h  w h ich  v i ta m in  A affects n u c le id -a c id  m etab o lism : (1) i t  m a y  in h ib it  th e  
r e d u c t io n  of th e  nucleic a c id  c o n te n ts  in  c e rta in  o rg a n s , i. e. i t  in h ib its  a  d eco m position  of 
b o th  D N A  and  R N A  in  th e se  o rg a n s ; (2) i t  m ay  p ro m o te  th e  sy n th esis  of nucle ic  acids.

T H E  R O L E  O F IN T R A C E L L U L A R  PO TA SSIU M  I N  T H E  M EC H A N ISM  O F  T H E
SM O O TH  M USCLE F U N C T IO N

M . K o l t a i  and  E . M lN K E R

PHARMACOLOGICAL IN , i L'IE, MEDICAL UNIVERSITY, SZEGED

A u th o rs  in v es tig a te d  o n  iso la te d  ilea of ra b b its  a n d  g u inea-p igs in  po tassiu m -free  o rgan 
b a th  th e  change of th e  re a c tio n  c a p a c ity  of sm oo th  m u sc le  in  th e  course o f d im in u tio n  of th e  
in tr a c e l lu la r  p o tassium  s to re . I n  po tassium -free  T y ro d e  so lu tio n  th e  in te s tin a l loops show  an 
in c re a s e d  a c tiv ity  (C l a r k ) ,  a n d  th e  sm ooth  m uscle o rg a n s  lose p o tass iu m  d u rin g  fu n c tio n in g  
in  p ro p o r t io n  to  th e ir  a c t iv i ty  ( B o r n  and  B ü l b r i n g ). C o n se q u e n tly  th e  co n tin u o u s fu n c tio n in g  
in  th e  po tassium -free  o rg a n  b a th  lead s to  a g rad u al d im in u tio n  o f th e  in tra c e llu la r  po tassiu m  
s to re . I t  w as found  th a t ,  p a ra l le l  w ith  th e  process re fe r re d  to , b o th  sp o n tan eo u s a c t iv ity  and  
c a p a c i ty  o f reac tio n  to  ch em ica l a g e n ts  (acety lcholine, b a r iu m  ch loride, n ico tine  a n d  h istam in e) 
o f  th e  g u t  a t  f irs t in creased , l a t e r  decreased and  f in a l ly  ceased  (ex h au stio n ). E x h a u s tio n  on 
v a r io u s  chem ical ex c itin g  su b s ta n c e s  does no t ensue a t  th e  sam e tim e ; fo r in s tan c e , th e  gu t, 
w h ic h  is  re fra c to ry  to  n ic o tin e  becau se  of serial s tim u li, c an  be  c o n tra c te d  even  b y  a ce ty l
c h o lin e  o f a n  eq u iv a len t e f fe c tiv i ty  to  nicotine. U p ta k e  o f  p o tass iu m  b y  th e  cells (a  process 
re q u ir in g  energy), h y  in c u b a tio n  o f  th e  g u t in o rgan  b a th  c o n ta in in g  a  h igh  level o f p o tassiu m , 
g lu co se  a n d  insulin , re su lte d  in  th e  full re sto ra tio n  o f  in te s t in a l  fu n c tio n . R e s titu tio n  is essen
t ia l ly  u p ta k e  of p o tassiu m , b e c a u se  glucose and  in su lin , w i th o u t  p o tassiu m , do n o t  re su lt in  
r e s to ra t io n . B o th  gluco- a n d  m in eralocortico ids in crease  th e  leakage  of p o tass iu m  from  th e  
s m o o th  m uscle  cells o f iso la te d  g u t ,  and  greatly  h a s te n  i ts  e x h au s tio n . On th e  b asis o f experi
m e n ta l  re su lts  au th o rs  o b ta in e d  tw o  m ain  conclusions: (1) T h e  sp o n tan eo u s a c t iv ity  an d  re 
a c t io n  c a p a c ity  of th e  sm o o th  m u sc le  are decisively in flu e n ce d , besides ex trace llu la r  p o tassium  
c o n c e n tra t io n , b y  th e  m a jo r i ty  o f  in trace llu la r p o ta s s iu m  sto re . (2) I t  is supposed  t h a t  in tr a 
c e llu la r  p o tass iu m  level is c o n tro lle d  b y  insulin  and  a d re n o c o rtic a l horm ones.

46



SO M E P R O B L E M S  O F  H U M O R A L  R E G U L A T IO N  O F  L IV E R  R E G E N E R A T IO N  

É va H o rv á tii, F . B il ic z k i, J .  J ákó  a n d  É va H ámory

DEPARTMENT OF PATHOLOGY, MEDICAL UNIVERSITY, SZEGED

In  th e  course of liver reg en e ra tio n  e lic ited  b y  p a r tia l  h e p a tec to m y  — a m o n g  o th e rs  - 
tw o  c h a ra c te ris tic  biochem ical changes w ere o b se rv ed : (1) a sign ifican t in c rease  o f serum  
m u c o p ro te in  level a t  th e  m ax im u m  of re g en e ra tio n  a n d  (2) a  sh ift o f serum  p ro te in s  to  an  
in c reased  ra tio  o f a-globulins. In  view  of th e  fa c t  t h a t  a d m in is tra tio n  of serum  fro m  h e p a tec to - 
m ized r a ts  (H A S) induces h istochem ical ch an g es in  liv e r  o f n o rm al an im als s im ila r  to  th o se  o b 
se rv ed  d u rin g  reg en era tio n , a s tu d y  of se ru m  in u co p ro te in s  seem ed to  be re aso n a b le  in  an im als 
t r e a te d  w ith  HAS. Y oung  m ale a lb ino  r a ts  w ere tre a te d  w ith  HAS (2 m l H A S e v e ry  3 days 
in tra p e rito n e a lly ) . A p p ro p ria te  co n tro ls  w ere in c lu d ed  in  th e  ex p erim en ts. A n im als  w ere  ex
sa n g u in a te d  on th e  1 th , 6 th , 9 th , 30 th , 6 0 th , 9 0 th  a n d  210st days. T he m u c o p ro te in  c o n te n t of 
se ru m  fro m  IIA S -tre a te d  ra ts  show ed a g re a t, s ta tis t ic a lly  sign ifican t in crease  in  th e  acu te  
p eriod . T h is  sh ift soon d isap p eared  an d  no d ifference  w as found  betw een  u n tr e a te d  an im als 
a n d  an im als  tre a te d  for 1 m o n th . A d m in is tra tio n  of serum  from  u n tre a te d  an im a ls  as well as 
sh a m -o p e ra tio n  also p ro d u ced  a s lig h t, b u t  n o t s ig n ifican t increase  of se ru m  m u co p ro te in . 
F o r d e te rm in in g  in  w hich p ro te in  frac tio n  th e  fa c to r  responsib le  for s tim u la tio n  o f  liv e r  regen
e ra tio n  is to  be found  th e  serum  of p a r tia lly  h ep a tec to m ized  ra ts  was f ra c tio n a te d  b y  p re p a ra 
tiv e  e lectrophoresis in  fo u r frac tio n s  (a lb u m in  +  a ,-g lo b u lin , a 2-g lobulin , ^ -g lo b u lin  and 
y-g lobu lin ). T h e  in d iv id u a l frac tio n s w ere d ia ly sed  an d  c o n cen tra ted  and  su b se q u e n tly  in tr a 
p e r ito n ea lly  ad m in iste red  to  young  no rm al ra ts . T h e  m ito tic  in d ex  was d e te rm in e d  in  th e  liver 
30 h o u rs  la te r . S ign ifican t increase  w as fo u n d  in  an im als  t re a te d  w ith  th e  a 2-g lo b u lin , a n d  in a 
lesser e x te n t  in  an im als tre a te d  w ith  th e  a lb u m in  -f- cq-glohulin frac tions. N o s im ila r effect 
w as o b se rv ed  u n d e r th e  influence of o th e r  frac tio n s  o r th e  serum  of sh a in -o p e ra te d  con tro ls. 
P re se n t  know ledge does n o t allow  to  decide on  th e  chem ical n a tu re  of th e  se ru m  fa c to r  s t im u 
la tin g  tis su e  reg en era tio n . A d e ta iled  chem ical an d  biological s tu d y  of ac tive  a -g lo b u lin  frac tio n s  
su b je c te d  to  fu r th e r  p u rific a tio n  m ay  give a  rep ly .

ST U D IE S  ON M IC R O -D E T E R M IN A T IO N  O F  P R O I \C T IN  W IT H  P 32 

M. K urcz a n d  J .  M. K abak

ENDOCRINOLOGICAL LABORATORY, LOMONOSOV STATE JNIVERSITY, MOSCOW, USSR

B ro w n  et al. h av e  show n an  in creased  P 32 u p ta k e  b y  p igeon crop g lan d s u n d e r  th e  effect 
o f  r  .p ea te d ly  ad m in iste red  p ro lac tin . In  o u r f i r s t  ex p erim e n ts  th e  P 32 u p ta k e  w as d e te rm in ed  
i r  an im a ls  t re a te d  accord ing  to  th e  well k n o w n  “ 4 d a y  p ro lac tin  m ic ro te s t” . T h is  re su lte d  in 
e la b o ra tin g  a local te s t  o f h igher se n s itiv ity ; th e  q u a n ti ta t iv e  ev a lu a tio n  of th e  u n ila te ra l  reac 
tio n , how ever, w as r a th e r  su b jec tiv e . O b se rv a tio n s  rev ea led  an  increased  P 3^ u p ta k e  b y  the  
c rop  g lan d  in  th e  a rea  o f th e  in tra c u ta n e o u s  a d m in is tra tio n  of p ro lac tin  as c o m p a red  w ith 
th e  c o n tra la te ra l  co n tro l a rea . T he in crease  o b se rv ed  am o u n ted  to  som e 100 p e r c e n t a fte r 
a d m in is tra tio n  of 0.25 I. U ./d ay  fo r 4 d ay s. N o e ffec t w as observed  w ith  a  1 2 -tim es sm aller 
dose (0 .0211 . U ./d ay  fo r 4 days). In c rea sed  u p ta k e  w as p ro d u ced  even  b y  a  sing le  in je c tio n  of 
p ro la c tin  (0.08 I. U ./d ay ). A ccord ing ly , b o th  th e  p ro la c tin  dose used in  th e  te s t  a n d  th e  d u ra 
tio n  o f th e  te s t  m ay  be d im in ished  a t  le a s t b y  a fa c to r  o f 4 (i. e. th e  n ece ssa ry  dose  is 0.08 
I. U ./d ay ).

P ro la c tin  e lic ited  sim ilar e ffects in  v i tro  in  th e  P 32 u p tak e  b y  crop  g lan d s . P ieces of 
excised  g lands, k e p t in T y ro d e  co n ta in in g  p ro la c tin  (0.005 I. U ./m l) a t  38° C fo r  4 h o u rs , ex
h ib ite d  25 to  50 pe r cen t increase  in  th e  u p ta k e  as com p ared  to  co n tro l g la n d s  o f sim ilar 
size k e p t in  th ree  tim es w eaker p ro lac tin  so lu tio n  (0.0015 I. U ./m l) or in T y ro d e .

S tu d ies  are  in  p rogress a im ing  th e  e s ta b lish m e n t o f  a dose-response re la tio n s h ip  in  vivo 
a n d  in  vitro.
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A D R E N A L  Z O N E  C O N T R O L L IN G  M IN E R A L  M E T A B O L ISM  IN  P IG E O N

L. K o n d ic s

DEPARTMENT OF GENERAL ZOOLOGY, EÖTVÖS LORÄND UNIVERSITY, BUDAPEST

A cco rd in g  to  m a n y  a u th o rs  th e  m am m alian  a d re n o c o r te x  m ay  be d iv ided  in to  m o rp h o 
lo g ica l zo n es as well as in to  p h y sio log ica l ones. D iffe re n t zo n es p roduce  acco rd ing ly  d iffe ren t 
h o rm o n es . I t  is well k n o w n  th a t  b ird  ad ren a ls  h av e  no  zones, th e  co rtica l and  m e d u lla ry  su b 
s ta n c e s  a re  n o t  ev en  se p a ra te d . A u th o r  s tu d ied  w ith  h is to lo g ica l m ethods th e  ad ren a ls  o f 60 
p ig eo n s a n d  fo u n d  in  c e r ta in  cases trac e s  o f zo n atio n  in  th e  in te r re n a l  cells, th u s  a  fu n c tio n a l 
d if fe re n tia tio n  o f th ese  cells co u ld  be assum ed.

18 p igeons of b o th  sexes w ere  fed fo r one m o n th  o n  w h e a t gra ins im p re g n a te d  w ith  
so d iu m  ch lo rid e . E a c h  a n im a l th u s  in co rp o ra te d  1 gr. N aC l d a ily . 12 an im als served  as co n tro l. 
No d iffe ren ces  cou ld  be  d e m o n s tra te d  in  con tro l a n im a ls  as to  th e  lip id  c o n te n t a n d  n u c lea r 
d ia m e te r  o f  p e rip h e ric  a n d  d eep e r in te rre n a l cells. I n  s a l t- t r e a te d  an im als a s tro n g  re d u c tio n  
of l ip id  c o n te n t  w as fo u n d  in  p e rip h e ric  in te rren a l cells, acco m p an ied  by  a 30 p e r c en t av erage  
d ec rease  o f n u c lea r d iam e te r . D eep e r in te rren a l cells sh o w ed  u n ch an g ed  lip id  c o n te n t b u t  
in c re a sed  n u c le a r  d iam e te r  as co m p ared  w ith  sim ila rly  s i tu a te d  cell s tran d s  in  co n tro l g lands.

In c re a se d  sa lt u p ta k e  acco rd in g ly  induces a  re d u c tio n  o f th e  peripheric  a n d  a  c e r ta in  
h y p e r tro p h y  of th e  deep er in te r re n a l  cells, i. e. sim ila r c h an g es  a re  observed  in  a v ian  a n d  m a m 
m a lia n  a d ren a ls . A u th o r assum es th a t  p e rip h era l in te r re n a l  cells p roduce a ld o ste ro n e  as does 
th e  z o n a  g lom eru losa  o f m a m m a lia n  ad ren a l and t h a t  d e ep e r  cells p roduce g lycocortico ids.

N E U R O S E C R E T IO N  O F  T H E  N U C L E U S P R A E O P T IC U S  IN  T H E  B U L L F R O G  R A N A  
E SC U L E N T A  AS A F F E C T E D  B Y  E N V IR O N M E N T A L  FA CTO RS

Magd o ln a  M.-Od o r f e r

INSTITUTE OF GENERAL ZOOLOGY AND COMPARATIVE ANATOMY, EÖTVÖS LORÄND UNIVERSITY,
BUDAPEST

I n  seaso n al an d  d iu rn a l p e rio d ica l in v es tig a tio n s  o f  life  rh y th m  carried  o u t in  th is  
I n s t i tu te  h i th e r to  for th e  m o st p a r t  on  h o m oio therm  a n im a ls , in  th e  f irs t  p lace th e  change  of 
th e  q u a li ty  o f  l ig h t an d  th e  a lte rn a tio n  of l ig h t and  d a rk n ess  re sp ec tiv e ly  has been  recognized  
as th e  sy n c h ro n ize r of rh y th m . In  th e  con tro l o f th e  p e rio d ica l life processes in  p o ik ilo th erm  
species p re su m a b ly  te m p e ra tu re  is m ore  in s tru m e n ta l. T h e  co m b in ed  effect o f low  (3 to  4° C) 
a n d  h ig h  (20° C) te m p e ra tu re s  re sp ec tiv e ly  an d  of p ro lo n g ed  l ig h t  an d  darkness on  th e  e n d o 
crine  o rg a n s  o f R a n a  esculenta  w as acco rd ing ly  s tu d ied . I n  th e  p re se n t re p o rt th e  changes in  
th e  n e u ro se c re to ry  cells o f  th e  n u c leu s p raeo p ticu s w ere  e s tab lish e d  w ith  h istophysio log ical 
m e th o d s . T h ese  cells o f an im a ls  k e p t  in  cold and  lig h t a re  sm a ll; N issl bodies an d  t in y  vacuoles 
a re  seen  b e tw ee n  th e m  a t  th e  m a rg in  of th e  cy to p lasm . U p o n  th e  com bined effec t o f h e a t  
an d  l ig h t  th e  cells e x p an d , th e re  a re  few  Nissl bodies a n d  th e  cy to p lasm  is filled  w ith  t in y  
g ran u le s  s ta in in g  w ith  ch rom e lia em a to x y lin , w hich in tru d e  a lso  in to  th e  processes o rig in a tin g  
from  th e  cells a n d  a t  a  d is tan c e  fro m  th e  cell m erge in to  a  m ass  o f secretion . Cells filled  w ith  
large  d ro p s  o f n eu ro sec re tio n  are  f req u e n t. In  th e  t r a c tu s  p raeo p tic o h y p o p h y se u s  th e  t ra n s p o r 
ta t io n  o f th e  n eu ro sec re tio n  can  be  observed  in th e  fo rm  o f p e a r l s tr in g  fo rm atio n s an d  large  
H e rrin g -b o d ie s . T h e  n e u ro sec re to ry  cells o f frogs k e p t in  cold  a n d  d a rk n ess a re  fu ll o f  coarse 
g ra n u le s ; la rg e r  a n d  sm alle r vacu o les  f req u e n tly  occur. T h e  cell processes are e m p ty , th e  b ead  
s tr in g  fo rm a tio n s  ra re , a n d  sm all H e rrin g  bodies are fo u n d  b u t  occasionally . The an im als k e p t  
in  h e a t  a n d  p ro lo n g ed  d a rk n ess  e x h ib it  r a th e r  considerab le  in d iv id u a l differences as com p ared  
w ith  th e  fo rm e r th ree  hom ogeneous groups. T he n e u ro sec re to ry  cells a re  sm all an d  suggestive  
of e x h a u s te d  cells. In te rc e llu la r , v a cu o la te d  m asses o f sec re tio n  are  f re q u e n t and  m a n y  v a c u o 
la te d  p e a r l  s tr in g  fo rm atio n s  can  be observed . N eu ro secre tio n  is  acco rd ing ly  in h ib ite d  b y  low  
te m p e ra tu re s ,  w hile  h igh  te m p e ra tu re s , p a r ticu la r ly  w h e n  co m b in ed  w ith  p ro lo n g ed  lig h t, 
s tro n g ly  s t im u la te  b o th  th e  fo rm a tio n  of n eu ro secre tion  a n d  i ts  t r a n s p o r ta tio n  in to  th e  p o s te 
r io r  lo b e  o f  th e  hypo p h y sis . T h e  non -u n ifo rm  response o f  a n im a ls  k e p t  in  h e a t an d  d a rk n ess  is 
e x p la in ed  b y  th e  fa c t th a t  th ese  tw o  fac to rs  are n ev er c o m b in ed  in  th e  life of R ana  esculenta  
u n d e r  n a tu r a l  co n d itions. T h e  cells a f te r  an  increased  a c t iv i ty  a re  in  th e  s ta te  o f fu n c tio n a l

48



e x h au s tio n ; th is  is also p o in te d  to  by  th e  find ing  t h a t  th e  g re a te s t a m o u n t o f  n cu ro sec rc te  and 
H errin g  bodies are fo u n d  in  th e  n eu ro h ypophysis o f  th e se  anim als.

G O M O R I-PO SIT IV E  S E C R E T IO N  IN  T H E  E P E N D Y M A  O F T H E  IN F U N D IB U L A R  
R EC ESS A N D  ITS R E L A T IO N  TO T H E  H Y P O P H Y S E A L  P O R T A L  V E SSEL S

B. V ig h , B. Á r o s , T . W e n g e r , Sára  K o r it sá n sz k y  and  G. Ce g l é d i  

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST

T he subco m m issu ra l o rg an  an d  th e  p a ra v e n tr ic u la r  o rgan  are  tw o so -called  ependym al 
o rg an s in  th e  th ird  v e n tric le . T h ey  p roduce a  su b s ta n c e  s im ilar to th e  G o m o ri-p o sitiv e  neuro
sec re tio n  w hich is e m p tied  p a r t ly  in to  th e  ce reb ro sp in a l f lu id  an d  proceeds p a r t ly  th e  ependym a 
cell processes. In  th e  p re se n t s tu d y  of th e  in fu n d ib u lu m  of d ifferen t v e r te b ra te s  i t  w as found 
t h a t  th e re  is also a  sp ec ia l, cy lin d rica l ep endym a a rra n g e d  in  several row s, d iffe rin g  in  stru c 
tu re  fro m  th e  su rro u n d in g  e p ith e liu m  and  b u ilt like  th e  ep en d y m al o rg an s. B y  sta in in g  w ith 
G om ori’s c h ro m a la u n h aem ato x y lin -p h lo x in  or w ith  p a ra ld eh y d e -fu ch s in , G om ori-positive 
g ran u le s  w ere o b se rv ed  in  th e  cells. T h ey  w ere in  a b u n d a n c e  on th e  v e n tr ic le ’s surface  of the 
o rg an . G ranules w ere also  fo u n d  in  th e  ep en d y m a cell processes.

B y  m eans of th e  so -called  “ releasing  fa c to rs”  th e  h y p o th a lam u s c o n tro ls  th e  adeno
h y p o p h y sis  and  so th e  w hole  ho rm o n al system  o f th e  o rg an ism  by  th e  p o r ta l  b lo o d  c irculation . 
T h ere fo re  i t  seems im p o r ta n t  t h a t  th e  ab o v e-m en tio n ed  ep en d y m a cell p ro cesses , easy  to  follow 
u p  th e ir  sho rt course, e n d  a ro u n d  th e  p o rta l vessels.

A g rea t n u m b er o f a u th o rs  consider h y p o th a la m ic a l n eu ro sec re tio n  to  be  responsible 
fo r th e  “ re leasing”  effec t. O u r p re sen t in v es tig a tio n  d e m o n s tra tin g  th e  a p p e a ra n c e  of in fund i
b u la r  ep en d y m al sec re tio n  b ea rin g  a n a rrow  re la tio n  to  th e  p o rta l vessels, a t t r a c t  a tten tio n  
besides neu rosecre tion  to  th e  ep en d y m a and  th e  sec re tio n  of th e  la tte r .

H O R M O N A L IN F L U E N C E S  IN  C E L L U L A R  D E F E N S E  M E C H A N ISM S 

Márta  B odoky  a n d  G. Csaba

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST

E arlie r e x p e rim e n ts  o f th e  au th o rs  led  to  th e  conclusion  th a t  in d iv id u a l  organs of the 
ly m p h a tic  system  h a v e  d iffe re n t functions. In  sp ite  o f a  c e rta in  o v e rlap p in g  c e r ta in  functions 
a re  c h arac te ris tics  o f  th e  th y m u s  g land , w hile o th e rs  ch arac te rize  th e  ly m p h  nodes and  the  
sp leen . The ly m p h a tic  sy s te m  com posed of these  p a r ts  m a y  reflect th e  a c t iv i ty  o f tw o  different 
defense  m echanism s. D is tu rb a n ce s  in  tissue  c o rre la tio n  ( e. g. g ra v id ity , m a lig n a n t  grow th  or 
reg en era tio n ) p ro v o k e  a  loca l o r general increase  o f m a s t  cells, w hereas th e  p resen ce  of foreign 
p ro te in s  is re flected  b y  in crease  o f p lasm a cells.

In  th e  p re sen t w o rk  th e  re a c tiv ity  o f th e  o rg an ism  w as e x p e rim e n ta lly  sh ifted  in  either 
o f  th e  tw o possible d irec tio n s  an d  su b seq u en tly  th e  e ffec t o f th is sh ift on  th e  op p o site  reaction 
w as te s ted . R a ts  w ere t r e a te d  w ith  cortisone a f te r  im m u n iza tio n  w ith  egg a lb u m in . Control 
g ro u p s received o n ly  one  o f th e  tre a tm e n ts . A p lasm ace llu la r re ac tio n  in  ly m p h  organs of 
im m u n ized  an im als c le a rly  show ed th e  effec tiveness o f th is  tre a tm e n t in  p ro v o k in g  a shift 
to w a rd  th e  d o m inance  o f p lasm acellu lar response.

H isto logical s tu d ie s  o n  th y m u s  g lands o f co rtiso n e  tre a te d  an im a ls  re v ea le d  epithelial 
re a c tio n  and  f re q u e n t  a p p ea ran c e  of secre tum  f illed  cy sts , fu r th e r  an  in te n s e  ev acu atio n  of 
th y m o c y te s  an d  a s tro n g  in crease  and  su b seq u e n t d e s tru c tio n  of m as t cells. P rev io u s  im m un
iza tio n  changed  th e  co rtiso n e  effect. In  th is  case  a  ch a ra c te ris tic  e p ith e lia l re ac tio n  was still 
fo u n d  b u t  e v ac u a tio n  a n d  m a s t cell reac tio n s w ere  m in im al. As an  e le v a tio n  of serum  acid 
m u copo lysaccharide  lev e l is k n o w n  to  acco m p an y  th e  increase  and  d e s tru c t io n  of m as t cells, 
th is  level was also d e te rm in e d  in  th e  d iffe ren t g ro u p s  a n d  was found  to  d ec re a se  a f te r  im m un
iza tio n  and  to  increase  a f te r  co rtisone t re a tm e n t. No e ffec t of cortisone on  th e  se ru m  m ucopoly
sacch arid e  level w as o b se rv ed  in  im m unized  a n im a ls . T hese  find ings a re  in  good agreem ent 
w ith  th e  h isto logical o b se rv a tio n s  an d  su p p o rt th e  a ssu m p tio n  of th e  p re s e n t  a u th o rs  th a t  the  
defense  m echanism s o f th e  o rgan ism , w hen sh if ted  to  a  c e rta in  d irec tio n , c a n  give no or only 
s lig h t responses to  p ro v o c a tiv e  agen ts ac tin g  in  o p p o site  d irection .
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CHEM ICA L E F F E C T S  IN F L U E N C IN G  S T E R IC  S T R U C T U R E  A N D  
R IO L O G IC A L  ACTIVITY O F P R O T E IN S

Gertru d e  Sz a b o l c s i, E t e l k a  B iszk u , L. B o r o s  a n d  M. Sajgó

BIOCHEMICAL INSTITUTE, HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST 

A b strac t n o t rece iv ed

R O L E  OF H Y D R O P H O B IC  G R O U PS IN  E N Z Y M A T IC  A C TIV ITY  

P . E l ö d i ,  G y . J é c s a i  a n d  L. P o l g á r

BIOCHEMICAL INSTITUTE, HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST 

A b s tr a c t  no t received.

T H E  H E T E R O G E N E IT Y  O F  A M IN O  ACID PO O L  I N  PA N C R E A S P R O T E IN
SY N TH ESIS

L. B e n e y , M á r ia  T .-Szabó an d  T . G ahzó

INSTITUTE OF MEDICAL CHEMISTRY, MEDICAL UNIVERSITY, BUDAPEST

I n  e a r lie r  investiga tions fro m  th is  la b o ra to ry  i t  h as b een  o b se rv e d  th a t  in  p igeon  p a n c re a s  
slices th e  lab e lin g  of am ylase sh o w ed  a  la g  p e rio d  of several m in u te s . I n  th e  p re sen t e x p e rim e n ts  
th e  p o s s ib i l i ty  was tested  w h e th e r th is  p h en o m en o n  is due  to  th e  re la tiv e ly  low  ra te  o f  ex ch an g e  
of th e  f re e  am in o  acid pool o f slices. P ig e o n  pancreas slices w ere  in c u b a te d  in  a  K re b s  b ic a r 
b o n a te  so lu t io n  under aerobic  c o n d it io n s  in  th e  presence o f g lucose  an d  a  sy n th e tic  a m in o  
ac id  m ix tu r e  a t  37° C. The m e d iu m  c o n ta in e d  g ly c in e -l-HC in  a  c o n cen tra tio n  e q u a l to  th e  
g ly cin e  c o n te n t  o f th e  tissue p o o l,! , e. 2 oM /rnl m edium . A t v a r io u s  e x p erim en ta l tim es am y la se  
w as is o la te d  fro m  one p a r t  o f th e  slices  accord ing  to  Str a u b ’s m icro  m eth o d  an d  th e  specific  
r a d io a c t iv i ty  o f th e  enzym e w as m e a su re d . T he rest of th e  p ro p e rly  w ashed  slices w as h o m o 
g en ized  in  H C lO  j and su b seq u e n tly  c e n tr ifu g e d . The s u p e rn a ta n ts  w ere n eu tra lized  w ith  K O H  
a n d  th e n  su b je c te d  to  an am ino a c id  se p a ra tio n  on an  io n j e x ch a n g e r  (A m berlite  I R  120) 
a c c o rd in g  to  th e  m ethod of St e in  a n d  M o o r e . The specific ra d io a c tiv it ie s  of th e  am in o  acid  
f ra c t io n s  w e re  determ ined. T he g ly c in e  e x ch an g e  betw een th e  free  am in o  acid pool a n d  m ed iu m  
is a  r a p id  p ro cess , its ra te  d ec reased , h o w e v e r , slightly  a f te r  th e  f i r s t  m inu tes. Specific  ra d io 
a c t iv ity  o f  th e  pool glycine p lo t te d  a g a in s t  tim e was s im ilar to  a  sa tu ra tio n  cu rve. O f th e  
o th e r  a m in o  acid  fractions r a d io a c t iv i ty  cou ld  be d e tec ted  o n ly  in  serine, b u t  th is  a c t iv i ty  
d id  n o t  e x c e e d  m ore th an  1/10 — 1/7 p a r t  o f  th e  pool ra d io a c tiv ity  a f te r  20 m inu tes. A cco rd in g ly  
th e  sp ec ific  ra d io a c tiv ity  values o f a m y la s e  cou ld  be co rrec ted  a n d  th e  re la tiv e  specific a c t iv it ie s  

c .p .m /u M  glycine in am ylase  .
i. e . ------------ ; —;— ;-----;-------- ;— w e re  ca lcu la ted , lh e  tim e  c u rv e  ot th e  re la tiv e  specific

с.р.тп/f iM  glycine in  pool
r a d io a c t iv it ie s  gave a s tra ig h t line , i t s  c a lc u la te d  0 value c o rre sp o n d e d  to  5 m in u tes  in c u b a tio n  
tim e . I t  fo llo w s th a t  k inetics o f a m in o  a c id  exchange be tw een  p o o l an d  m edium  a n d  in c o r
p o ra tio n  in to  am ylase  were d iffe ren t, n o  d ire c t corre lation  ex is tin g  b e tw een  these  tw o processes. 
T h e  e x is te n c e  o f a  second pool h a s  to  b e  a ssu m e d  th a t  co n ta in s th e  am in o  acids in  a  b o u n d  fo rm  
a v a ilab le  fo r  am ylase  synthesis.
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P R E P A R A T IO N  O F  C H O L IN E S T E R A S E -A C T IV E  F R A C T IO N  FR O M  C A TFISH  M USCLE 

M. S z a b o l c s , A. K ö v é r  a n d  К . B e n k ő

CENTRAL LABORATORY AND INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, DEBRECEN

A u th o rs  re p o rte d  p rev io u sly  th a t  m yosin p re p a ra tio n s  o b ta in ed  from  th e  scele ta l m uscle 
o f  ca tfish  according to  H a m o ir  show ed a specific a c t iv ity  o f 8 — 10 m g A ch/m g p ro te in /h o u r. 
In  u ltracen trifu g e , how ever, tw o  com ponents (one 3 S a n d  a n o th e r6 .5  S) w ere reco rded . A m eth o d  
w as e lo b ara ted  by  th e  p re se n t a u th o rs  to sep a ra te  th e  tw o  com ponen ts. T he ho m o g en iza te  of 
th e  m uscle was e x tra c te d  b y  tw o volum es of 0.2 M M gCl2 so lu tio n  a t  p H  6 — 6.5 an d  0° C fo r 
te n  m inu tes. T he ionic  s tre n g th  of th e  ex trac tio n  w as red u ced  by  add ing  11 vol. H 20 ,  an d  th e  
se p a ra ted  p re c ip ita te  d isso lved  a t  ionic s tren g th  of 0.6 ц  by  ad d ing  3.86 M of MgCl2 so lu tion . 
T h e  p rep ara tio n  w as cen trifu g ed  in  a MSE cen trifu g e  a t  40 — 50 000 g. R ed u cin g  th e  ionic 
s tre n g th  of the  s u p e rn a ta n t  to  0.25 fi th e  se ttled  p re c ip ita te  was rem oved  in  M SE cen trifuge . 
In  th e  n e x t step , th e  ionic  s tre n g th  of th e  su p e rn a ta n t w as red u ced  to  0.05 /л an d  th e  p re c ip ita te  
o b ta in e d  solved in  0.6 M of KC1 a t  pH  7. In  th e  u ltra c e n tr ifu g e  th is  p re p a ra tio n  d id  n o t p rove  
y e t  to  be hom ogeneous. F u r th e r  p u rificatio n  w as c a rr ied  o u t by  d im in ish ing  th e  p H  to  4.5. 
A g re a t p a r t  of th e  so lved p ro te in  was p re c ip ita te d  a n d  p a r tly  d e n a tu ra te d  a t  p H  4.5. A fte r 
a s tan d still  for 15 m in u te s  p H  w as ad ju s ted  to  7, th e n  th e  d e n a tu ra te d  and  un so lv ed  p ro te in  
w as rem oved by c en trifu g a tio n . T he su p e rn a ta n t is pe llu c id , an d  show s a se d im e n ta tio n  coeffi
c ie n t o f 3 — 3,3 S; i ts  cho lin esterase  a c tiv ity  is 1 8 —22 m g A ch/m g p ro te in /h o u r.

ST U D IE S ON  A M IN O  ACID AN D  P U R IN E  M ETA B O LISM  IN  N O R M A L  A N D  
M A LIG N A N T C E L L  C U L T U R E S

I. P a l y i

RESEARCH INSTITUTE OF ONCOPATHOLOGY, BUDAPEST

H aving  found  t h a t  in  tissue  cu ltu res n o rm al a n d  m alig n an t cells d iffer in th e ir  
sen sitiv ity  to ce rta in  d ru g s we a tte m p te d  to  e s ta b lish  th e  m etabolic  d ifferences be tw een  
th em . T he cells u sed  fo r co m paring  am ino acid  a n d  p u rin e  m etab o lism  w ere m y o b la sts  
o b ta in ed  by  try p s in iz a tio n  o f th e  skeletal m uscle o f  12-day chick em b ryos, E N G  sarcom a 
a n d  E h rlic h —L e ttre  carc in o m a ascites cells of th e  m ouse. N orm al an d  tu m o u r  cells w ere 
in cu b a ted  in flask s in  m edium -199  a t  37° C fo r 5 an d  2 days, re sp ec tiv e ly . C hanges 
in  once “ used” cu ltu rem e d ia  w ere th en  an alysed  b y  p a p e r  ch ro m a to g ra p h y  w ith  n in h y d rin  
an d  isa tin  for am ino  acids, an d  W ood- and d ich ro m a te  reag en ts  for pu rin e  bases. M yoblasts 
show ed a regu lar an d  in ta c t  m orphology, and  a n  in creased  u p ta k e  of n u tr ie n ts  w hen 
th e  m edium  h ad  been  su p p lem en ted  w ith  0 .6%  po ly v in y l-p y rro lid o n e . C ystine, a lan ine, 
v a lin e , p h e n y la lan in e  a n d  isoleucine were ta k e n  u p  a t  th e  sam e ra te  b y  all ty p es 
o f cells. T u m o u r cells show ed a preference fo r a rg in in e  an d  g lu tam in e , w hereas n o rm al 
cells for a sp a rtic  acid , g lu ta m ic  acid  and m eth io n in e . P ro lin e  was in co rp o ra te d  b y  all th e  cell 
ty p es  b u t  p a r tic u la r ly  b y  th e  E h rlich  cells. Som e c o n tra d ic tio n  seem ed to  ex is t am ong  d iffe ren t 
cell ty p es in the  u til iz a tio n  o f c e rta in  am ino acids. T h e  am o u n t o f h y d ro x y p ro lin e  decreased  
in  th e  m edium  of m y o b la s ts  and  of E hrlich  cells; co n v erse ly , i t  increased  in t h a t  of sarcom a 
cells; a lan ine w as re leased  b y  m alig n an t, w hereas ta k e n  u p  b y  n o rm al, cells. As to  th e  pu rines, 
ad en ine  has been u tilized  co m p le te ly  by  tu m o u r cells b u t  o n ly  p a r tia lly  by  n o rm al cells. A t th e  
sam e tim e, h y p o x a n th in e  has ap p eared  in th e  l a t t e r ’s m ed iu m , and a n o th e r co m p o n en t, as y e t 
u n id en tified , has been  re leased  by  m alig n an t cells. T h e  d ifferences observed  are , in  ou r op in ion, 
n o t tum our-specific .

C H A N G E  O F  M E G A K A R Y O C Y T E  F U N C T IO N  IN  PA TH O L O G IC  C O N D IT IO N S

L . G o r e c z k y  a n d  G y . V a j d a  

CENTRAL LABORATORY, MÁV-HOSPITAL, BUDAPEST 

A b s t r a c t  n o t  r e c e i v e d .
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D E S O X Y R IB O N U C L E O P R O T E ID  C O N T E N T  O F  P E R IP H E R A L  E R Y T H R O C Y T E S
IN  A M P H IB IA

G y . R a p p a y  a n d  I .  T örk

MORPHOLOGICAL DEPARTMENT, INSTITUTE OF EXPERIMENTAL MEDICINE OF THE HUNGARIAN
ACADEMY OF SCIENCES, BUDAPEST

A u th o rs  rep o rt on th e  f i r s t  re su lts  o f a q u a n ti ta t iv e  cy tochem ica l s tu d y  on  b lo o d  and  
l ia e m o p o e tic  organs. E ry th ro c y te s  o f p e rip h e ra l b lood fro m  severa l am p h ib ian  species (A m -  
blystom a m exica n u m , Pleurodeles iva ltlii, R a n a  esculenta  a n d  X enopus leavis) w ere  s tu d ied . 
B lo o d  w as  d ra w n  w ith o u t using  a n  a n tic o a g u la n t. T he e ry th ro c y te s  w ere w ashed  in  p h y s io 
lo g ica l sa lin e . Sm ears were p re p a re d  fro m  w ashed  b lood  cells an d  from  p leurodeles liv e r  an d  
s ta in e d  w i th  Feu lgen  and n in h y d rin -S ch iff  reac tio n s. Q u a n tita tiv e  d e te rm in a tio n s  w ere  p e r
fo rm e d  in  a  h is to p h o to m e te r a t  560 m /i.

R e s u l ts  show (1) th a t  e ry th ro c y te s  o f th e  species s tu d ied  c o n ta in  a  d ip lo id  a m o u n t o f 
D N A , (2) t h a t  a certa in  co rre la tio n  e x is ts  be tw een  D N A  c o n te n t an d  nuclear size, (3) th a t  
a lp h a -a m in o  acid  co n ten t is on ly  one  th ird  o f th e  D N A  c o n te n t, as e s tim a te d  from  n in h y d rin -  
S c h iff p re p a ra tio n s  and (4) t h a t  no  p o ly p lo id y  can  be o b se rv ed  in  p leurodeles liv e r  nuclei.

P r e s e n t  findings d e m o n s tra te  t h a t  som e specific  d ifferences can  be e s tab lish e d  w ith  
q u a n t i t a t iv e  cytochem ical m eth o d s.

T H E  O R IG IN  O F T H E  C H A R A C T E R IS T IC  F A T T Y  A CID C O M POSITIO N O F  W A T E R
O RG A N ISM S

T. F a r k a s  an d  S. H e r o d e k

BIOLOGICAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, TIHANY

W h ile  in  lan d  anim als th e  m a jo r  c o n s titu e n ts  o f th e  f a t ty  acid  com position  are  re s tr ic te d  
to  th e  C 16, C 18 series, th e  fishes c o n ta in  g re a t am o u n ts  o f f a t ty  acids also w ith  20, 22 carb o n ic  
a to m s . S e a rc h in g  for th e  orig in  o f th is  c h a ra c te ris tic a lly  co m p lica ted  f a t ty  acid  co m p o sitio n , 
we a n a ly se d  th e  f a t ty  acids o f th e  v a r io u s  m em bers of th e  food  ch a in  a lg ae-p lan k to n ic  crus- 
ta c e a n s -f ish e s . A nalysis w as c a rr ied  o u t  w ith  q u a n ti ta t iv e  p a p e rc h ro m a to g rap h y  com b in ed  
w ith  p re v io u s  frac tio n a tio n  acco rd in g  to  T w it c h e l l  an d  w ith  h y d ro g en atio n . B y  m ean s o f th is  
te c h n iq u e  n o r  o r  h a rd ly  any  f a t ty  ac id s lo n g er th a n  C 18, w ere d e te c te d  in  algae b u t  h ig h  iod ine  
v a lu es in d ic a te d ,  th a t  th e  C 16, C 18 series a re  d o m in a ted  b y  p o ly u n sa tu ra te d  acids. A m ong 
th e  p la n k to n ic  crustaceans th e  f a t  o f  th e  C ladocerans p ro v ed  to  be essen tia lly  sim ila r to  th a t  
o f th e  a lg a e , on  th e  o th er h an d , th e  C opepods co n ta in ed  a lw ays sign ifican t a m o u n t o f C 20, 
C 22 ac id s . T h is  am o u n t chan g ed  se a so n a lly ; i t  w as h ig h er in  sum m er th a n  in  w in te r , th e  
p ro cess  p o ss ib ly  ensuring  th e  a p p ro p ria te  s ta te  o f th e  ex tra ce llu la rly  s to red  lip ids. T h e  Cope- 
p o d s g ro w in g  in  aq u ariu m  on algae c o n ta in e d  also g re a t a m o u n ts  o f C 20, C 22 acids in  c o n tra s t  
to  th e  f a c t  t h a t  algae, o rig ina ting  fro m  p u re  cu ltu res  show ed no C 20, C 22 acids. P re su m a b ly  
in  C o p ep o d s a n  in tensive  chain  e lo n g a tio n  ta k e s  p lace. E x p e rim en ts  show  th a t  th e  f a t  in  fishes 
is d e ep ly  in f lu e n c e d  by  th e  food. W e a ssu m e  th a t  th e  d ifferences be tw een  th e  f a t ty  acid  com 
p o s itio n  o f  m a rin e  resp. fresh  w a te r  fish e s  described  m ore th a n  25 y ears  ago could be ex p la in ed  
b y  th e  d if fe re n t  d is trib u tio n  of C lad o ceran s an d  C opepods in  th ese  w a ters  an d  b y  th e  effec t 
o f th e  te m p e ra tu re  on th e  C opepode fa t.

IN V E S T IG A T IO N S  C O N C E R N IN G  D R Y  M A T T E R  A N D  E L E C T R O L Y T E S  IN  SM O O TH
A N D  S T R IA T E D  M USCLES

J .  B iró

DEPARTMENT OF UROLOGY, MEDICAL UNIVERSITY, BUDAPEST

T h e  a m o u n t of d ry  m a tte r  (ex c lu siv e  o f w a te r  an d  fa t) ,  p o tass iu m , sodium  a n d  ch lo rin e  
h as b e e n  d e te rm in e d  in th e  follow ing m uscles of dogs: th e  sm o o th  m uscles o f th e  m ucosa-free  
b la d d e r  a n d  in te s tin e s , and th e  s t r ia te d  m uscles of th e  ab d o m en  an d  th ig h . T hese d e te rm in a tio n s
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m ad e  possible to  ex p ress th e  co n ce n tra tio n  of p o ta s s iu m  a n d  sod ium  w ith  re ference to  lip id - 
free d ry  m a tte r :  besides, th e  in tra ce llu la r  К  an d  N a -co n c e n tra tio n s  have  also been  a sc e r ta in e d  
w ith  th e  aid  o f C l-space ca lcu la tio n s.

P re se n t in v es tig a tio n s  h av e  confirm ed  earlie r f in d in g s  regard ing  th e  in trace llu la r- 
p o tass iu m  c o n te n ts  o f s t r ia te d  a n d  n o n -s tr ia tcd  m uscles.

D esa lin a tio n  b y  m ean s of p e rito n ea l a d m in is tra t io n  of isoosm otic glucose so lu tion , 
causes th e  n o rm al d ifference  b e tw een  th e  d ry m a tte r  c o n te n ts  o f th e  tw o k in d  of m uscles to. 
d isa p p ea r: th e  am o u n t o f  d ry  m a t te r  increases in  th e  sm o o th  m uscles, and  d im in ishes in th e  
s tr ia te d  ones. M eanw hile, th e  a m o u n t of ex trace llu la r w a te r  decreases an d  t h a t  o f in tra ce llu la r  
w a te r  increases in  b o th  k in d s  o f m uscles. C hanges in  th e  in tra ce llu la r  cations a re  likew ise d is
cussed . A th eo ry  reg ard in g  th e  in trace llu la r fac to rs  re sp o n sib le  for th e  o bserved  d ifferences 
b e tw een  sm o o th  an d  s t r ia te d  m uscles is advanced .

N O TES ON  T H E  P H Y L O G E N Y  O F T H E  C A R D IA C  CO N D U C TIO N  SY STEM  IN
V E R T E B R A T E S

A n gela  T. Gy é v a i

DEPARTMENT OF MORPHOLOGY, RESEARCH INSTITUTE OF EXPERIMENTAL MEDICINE, 
HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST

I t  was d e m o n s tra te d  b y  th e  p resen t a u th o r  in  th e  ea rlie r h isto logical a n d  liistochem ica l 
in v es tig a tio n s th a t  th e  h e a r t  o f low er v e r te b ra te s  d id  n o t  c o n ta in  a sep a ra te  sy s tem  fo r th e  
in itia tio n  an d  c o n d u c tio n  o f im pulses. T he m uscle f ib re s , m orpholog ically  un ifo rm , h a v e  p re 
su m ab ly  a double  fu n c tio n  in  th e  h e a r t  of these  a n im a ls : th e y  perform  physical w ork  a n d  ensu re , 
a t  th e  sam e tim e, th e  in it ia t io n  an d  conduction  of im p u lse s . T he h e a r t o f th e  low er v e r te b ra te s  
is in  th is re sp ec t sim ila r to  t h a t  in  h igher o rders .

T he p re sen t e x p e rim e n ts  w ere designed to  d e m o n s tra te  th is  s im ila rity  fro m  v a rio u s  
angles. W ith  a view  to  e x p lo rin g  th e ir  u l tra s tru c tu re , th e  f ib res  in  q u estio n  w ere s tu d ie d  u n d e r  
th e  e lectron  m icroscope. As in  th e  case of th e  h ig h er o rd e rs , o n ly  th e  p resence o f m em b ran e  Z 
w as ev id en t in  th e  m y o ca rd ia l fib res o f th e  a d u lt  v e r te b ra te s  o f  th e  low er o rders . T h e  absence 
of m em brane  M a n d  th e  p resence  of m em brane  Z sh o w  th e  sim ila rity  in  th e  fin e  s tru c tu re  o f 
th e  fibres.

W ith  th e  use o f h e a r t  e x tra c ts  i t  was d e m o n s tra te d  t h a t  th e  h e a r t  of th e  a d u lt  in d iv id u a ls  
o f th e  lower v e r te b ra te s  is less d iffe ren tia ted . TÖRŐ et al. p re p are d  an  e x tra c t  fro m  th e  h e a r t  
o f  h igher v e r te b ra te  em b ry o s  w hich  p ro m o ted  th e  w o rk  of h y p o d y n am ie  h e a r ts . T h e  ac tiv e  
p rincip le  o f th e  e x tr a c t  w as te rm ed  corhorm one, i t  is b o u n d  to  th e  em bryon ic  f ib re s  a n d  occurs 
in  ad u lts  in  th e  co n d u c tio n  fib res  only.

F or th e  p u rp o se  o f th e  p re sen t in v es tig a tio n s , e x tr a c t  w as p rep ared  w ith  TÖRŐ’s m eth o d  
also from  th e  h e a r t  o f a d u lt  c rested  new ts. T he e ffec t o f th e  e x tra c t  w as th e n  te s te d  on  cu ltu res  
o f  p u lsa tin g  ch icken  h e a r t  as also on h y p o d y n am ie  fro g  h e a r ts . I t  p roved  to  be  th e  sam e as th e  
effec t p roduced  b y  co rh o rm o n e : i t  increased  th e  r a te  o f  p u lsa tio n  in  th e  cu ltu re s  an d  im p ro v ed  
th e  w ork of th e  h y p o d y n a m ie  h e a rt. I t  seem s th u s  ju s t if ie d  to  assum e t h a t  — in  th is  re sp ec t 
a t  least — th e re  is a close s im ila rity  betw een  th e  less d iffe re n tia te d  h e a r t  o f th e  a d u lt  in d iv id u a ls  
o f  th e  lower an d  th e  em b ry o n ic  h e a r t  of h igher v e r te b ra te s .

D E V E L O P M E N T A L  H IS T O C H E M IST R Y  O F  T H E  A R C H IC E R E B E L L A R  C O R T E X  

B . Cs il l ik , F . Jo ó , P . K ä sa  a n d  I lona  T om ity

DEPARTMENT OF ANATOMY, MEDICAL UNIVERSITY, SZEGED

In  sp ite  o f th e  m orpho log ical u n ifo rm ity  o f  th e  cerebellar co rtex , th e  h is to ch em ica l 
p a tte rn  o f th e  a rch ice reb e llu m  (nodulus, flocculi, lo w er u v u la )  c h ara c te ris tica lly  d iffers from  
th a t  o f paleo- an d  n eo co rtica l a reas; a fa c t  w h ich  h a s  been  a p p a re n tly  overlooked  b y  earlie r 
inv estig a to rs . P ra e sy n a p tic  te rm in als o f m ossy  f ib re s  (“ glom eruli cerebellares” ) e x h ib it  a 
strong  specific  ace ty lch o lin e stera se  a c tiv ity  in  th e  arch icerebellum , as c o n tra s te d  w ith  th e
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m u c h  w e a k e r  a c tiv ity  o f p h y lo g en e tic a lly  y o u n g er lobes. (In  th e  d is tr ib u tio n  of su cc in o d eh y - 
d ro g e n a se  a n d  aspecific e sterase , lo c a te d  also in  th e  m ossy  end ing , no such d ifferences can  be 
fo u n d .)  H isto ch em ica l in v es tig a tio n s  p e rfo rm ed  on  cerebella  o f  em bryos, n ew -b o rn  a n d  young  
r a ts  re v e a le d  th a t  no ch o lin esterase  a c t iv ity  w as p re se n t in  th e  cerebellar c o rte x  t ill  th e  4 th  
p o s tn a ta l  d a y . As early  as on th e  5 th  d ay , p e r ik a ry a  a n d  d e n d rite s  o f a rch ice reb e lla r P u rk in je  
cells e x h ib i t  a  slight a ce ty lch o lin e s te ra se  a c t iv ity  cu lm in a tin g  in  a strong  “ s ta in in g ”  o n  th e  
8 — 1 2 th  d a y s . F rom  th is tim e, en zy m ic  a c t iv ity  o f P u rk in je  cells g rad u a lly  d ec reases  and  
c o m p le te ly  d isap p ears  on th e  2 1 st p o s tn a ta l  d ay . C h o linesterase-positive  m ossy  f ib re s  in v ad e  
th e  a rch ice reb e llu m  on the  7 th  p o s tn a ta l  d ay . A t f i r s t  th e ir  helico idal end ings in  th e  g ra n u la r  
la y e r  a re  lo c a te d  ju s t  below th e  ro w  o f P u rk in je  cells. L a te r , p ro b a b ly  u n d e r th e  in f lu e n ce  of 
g ra n u le  cell bodies descending fro m  th e  e m b ry o n a l g ran u le  lay e r, these  he lico ida l s tru c tu re s  
b eco m e  m o re  com pact, develop  w ell-defined  g lom eru li w ith  a s trong  a ce ty lch o lin e s te ra se  
a c t iv i ty .  W ith  th e  s ta n d a rd  h is to ch em ica l te c h n iq u e  em p lo y ed  (ace ty lth io ch o lin e  m eth o d  
a f te r  b r ie f  fo rm alin  fix a tio n ) m ossy  f ib re s  a n d  P u rk in je  cells o f  paleo- and  neocereb e llu m  do n o t 
show  e n z y m ic  a c tiv ity  du ring  d ev e lo p m en t. I t  is con clu d ed  th a t  th e  stro n g  a ce ty lc h o lin e s te ra se  
a c t iv i ty  o f  a rch icerebella r c o rte x  m a y  be due  to  i ts  in tim a te  connections w ith  th e  v e s t ib u la r  
n u c le i.

N E U R O H IST O L O G IC A L  IN V E S T IG A T IO N  O F  T H E  FR O G  B R A IN

G. TŰRY

INSTITUTE OF ZOOLOGY AND BIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

T h e  e x p erim en ts  were u n d e r ta k e n  to  o b ta in  new  d a ta  concern ing  th e  n e rv o u s sy s tem . 
T h e  p o s i t io n  o f and  th e  in te rre la tio n s  be tw een  th e  cereb ra l p a th s  an d  nuclei w ere ex am in ed  
b y  m e a n s  o f  tra d itio n a l and  p a r t ly  w ith  th e  aid  o f u p - to -d a te  an d  m ore ex ac t m e th o d s  o f h is
to lo g y  a n d  n e rv e  im pregnation . F ro g s  o f th e  species R a n a  esculenta  were used . Serial im p re g 
n a te d  se c tio n s  show ed the  m esen cep h a lo n  to  be  th e  m o st developed  p a r t  o f th e  fro g  b ra in , 
w hile  i t  is  th e  cereb ral co rtex  an d  th e  th a la m u s  w hich  develop  in  th e  h igher o rders to  p r im a ry  
c e n tre s . T h e  f if te en  cell layers o f th e  o p tic  lobe in  th e  frog  b ra in  are, essen tia lly , th e  h ig h est 
n e rv o u s  c e n tre .  H ow ever, th e  ce llu la r p a t te rn  o f th e  p a lliu m  show s a ten d en cy  o f th e  cells 
to w a rd s  fo rm in g  a nucleus, a p h y lo g en e tica lly  n o tew o rth y  phenom enon . T he w h ite  m a t te r  is, 
a t  th e  sa m e  tim e , still ou tside, a fa c t  w h ich  p re v en ts  a fu r th e r  d iffe ren tia tio n  of th e  su rface  of 
th e  g re y  m a t te r .

T h e  re su lts  of m yelin  s ta in in g  te s ts , to g e th e r w ith  B a k e r ’s phospholip id  te c h n iq u e , 
ju s t ify  th e  conclusion  th a t  th e  end  of th e  d en d rite s  a n d  n e u rits  lose th e ir  m yelin  sh e a th  (o p tic  
lobe, c e re b e llu m ). T he p a th s  of th e  fro g  b ra in  are  m ore com plex  an d  have m ore co n n ec tio n s 
th a n  w h a t  h a s  b een  described in  l i te ra tu re .  N e ith e r th e  p a th  be tw een  th e  rh in a l reg ion  a n d  th e  
in fu n d ib u lu m  n o r  th a t  connecting  th e  h y p o th a la m u s  an d  th e  op tic  lobe have y e t been  d escribed . 
A n o th e r  u n re p o r te d  m ultip le  c o n n ec tio n  of th e  te c tu m  o p tic u m  is th a t  w ith  th e  cereb ellu m  
a n d  w ith  th e  m ed u lla  ob longata .

T h e  e p en d y m a  is generally  re g a rd e d  as th e  sole su p p o rtin g  tissue  of th e  frog  b ra in . I t  
lines th e  in n e r  surface  of th e  v en tric le s , as has been  p ro v e d  b y  several m ethods. Y e t, e x p e ri
m en ts  in  w h ic h  th e  s ilver-im pregnation  tech n iq u e  of B i e l s c h o w s k y — A b r a h a m  was em p lo y ed  
y ie ld e d  r e s u l ts  w hich  seemed to  be  in  c o n tra d ic tio n  to  ex is tin g  no tio n s: th e  sa g itta l sec tio n s 
re v e a le d  th e  p resence  of ep endym a cells below  an d  before  th e  la te ra l  v en tric le  w hich , a f te r  d e 
ta c h in g  th e m se lv e s  from  th e  v e n tr ic u la r  w all, h a d  m ig ra ted  to  th e  subpallium . T he co u rse  of 
th e  m ig ra t io n  seem ed to have been  c ran ia l, v e n tro - la te ra l. T h e  (orig ina lly  single) p rocess h ad  
d iv id ed  in to  sev e ra l b ranches w hich  p o in te d  in  th e  d irec tio n  of th e  m ig ra tio n  (p ositive  n e u ro 
b io tax is). T h e  ap p earan ce  of these  e m ig ra n t glia cells is a  ph y lo g en e tically  n o tew o rth y  p h e 
nom enon .
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IN V ESTIG A T IO N  O F  T H E  FU N C T IO N  O F H E T E R O T O P IC  S P IN A L  CORD SE G M EN TS
IN  T H E  C H IC K

K . Sth a zm c k y

DEPARTMENT OF ANATOMY, MEDICAL UNIVERSITY, PÉCS

On th e  th ird  d a y  o f in cu b a tio n  th e  b rach ia l sp in a l co rd  segm ents of ch icken  em b ry o s 
w ere rep laced  b y  th o rac ic  o r  lum bo-sacral segm ents ta k e n  fro m  o th e r  em bryos of th e  sam e age. 
In  a  th ird  group, fo r co n tro l, th e  b rach ia l segm ents w ere likew ise  exchanged  fo r b rach ia l seg
m en ts  o f o th e r donors. T h e  tro p h ic  s ta te  o f th e  m u sc u la tu re  as well as m o tility  a n d  in n e r
v a tio n  p a tte rn  o f  th e  w ings w ere stu d ied  a fte r  h a tch in g .

T he w ings in  th e  co n tro l group y ielded n o rm al fu n c tio n  w hich  in d ica tes  th e  cap ac ity  
o f th e  h o m oplastic  b ra ch ia l cord  g ra fts  to  con tro l n o rm a l w ing m ovem ents . W hen  b rach ia l 
seg m en ts were rep laced  b y  th o rac ic  ones, a lth o u g h  no rm al n e rv es a re  developed in  th e  p e rip h ery , 
th e  w ings lost all m o til ity  an d  th e ir  m u scu la tu re  a tro p h ize d . T h e  w ings in n e rv a te d  b y  h e tero - 
to p ic  lum bo-sacral seg m en ts  show ed synchronous m o v em e n t in  th e  shou lder jo in t  w ith  th e  
legs on  th e  sam e side. P e rip h era l a rbo riza tio n s of n e rv es o f w ing ch arac te r  an d  no rm al end- 
p la te s  and  m uscles w ere found .

T he resu lts  show  th a t  on ly  sp inal cord segm ents fro m  lim b  level are capab le  o f con tro lling  
lim b m ovem ents. As rev ea led  by  th e  m ovem en ts o f th e  w ings th e  lim b segm en ts can  select 
fro m  th e  CNS im pu lses “ ad d ressed ”  to  th e  lim b for th e  in n e rv a tio n  of w hich th e y  are  o rig ina lly  
de term ined .

T H E  G R O W T H  O F  SO M E Q U A N T IT A TIV E  C H A R A C T E R IS T IC S  IN  P H E A S A N T , 
G U IN E A  FO W L  AN D  D O M E ST IC  FO W L  

AT T H E  E M B R Y O N IC  A G E

J . E r n h a f t

ANIMAL GENETICS RESEARCH GROUP OF THE HUNGARIAN ACADEMY OF SCIENCES, GÖDÖLLŐ

T he g ro w th  o f th e  q u a n ti ta t iv e  c h arac te ris tic s  a n d  o f th e  k in e tics  o f th e  in crease  were 
desc rib ed  b y  using  th e  e x p o n en tia l an d  pa rab o lic  (a llo m etrica l) p rincip le  an d  equ atio n s. 
A ccording to  th e  re su lts  o f c o m p ara tiv e  research  w ork , th e  increase  of som e im p o r ta n t  q u a n ti
ta t iv e  ch arac te ris tic s  o f  th e  em bryo  (n e t w eight, d ry  w e ig h t, o rgan ic  m ate ria l, to ta l  ash , to ta l  
calcium  and  to ta l  p h o sp h o ru s), ch aracterized  b y  a n  ex p o n en tia l eq u atio n , is d iv id ed  in to  
phases according to  th e  changes o f velocity . In  c o n n ec tio n  w ith  th e  in v es tig a tio n s  th e  im p o r
ta n c e  of th e  know ledge o f th e  phases an d  tran s itio n s  b e tw ee n  th e  phases fo r th e  p ra c tic a l w ork 
of th e  in cu b a tio n  is stre ssed . T here  is a d ifference in  th e  tim e-p erio d  of phases an d  in  th e  g row th  
ve lo c ity  betw een  p h e a sa n t, gu inea  fowl an d  dom estic  fow l h u t  th e  n u m b er o f th e  tran s itio n s  
be tw een  th e  phases is th e  sam e in  all th ree  cases, d u rin g  th e  period  from  th e  5 th  d a y  of th e  
in cu b a tio n  till th e  d a y  of th e  h a tch in g . As for th e  d o m es tic  fow l, th e  com parison  o f th e  em b ry o 
nic g row th  of th e  race s w ith  ex trem ely  sm all o r b ig  b o d y  an d  th e ir  h y b rid  co m b in a tio n s 
was chiefly  a cc en tu a te d . I t  w as possible to  estab lish  th a t ,  in  th e  cases of ex p lic it differences 
in  th e  bod y  m ass, th e  p h ase  changes of th e  a llo m etrica l re la tio n s , — co rrespond ing  to  th e  
fin d in g s in  p o stem b ry o n ic  h e te rau x esis  for some m am m alia  (FAb iá n ) — here  a re  in  no im m e
d ia te  co n tac t w ith  th e  age of th e  em bryo  e ither. T h e  tra n s it io n  from  an  earlie r ph ase  to  a la te r  
c a n  be  followed w hen  th e  em bryo  reaches a d e fin ite  w e ig h t. F in a lly , re su lts  o b ta in e d  in re 
searches re la te d  to  th e  effec t o f th e  d ifferen t in c u b a tio n  te m p e ra tu re s  on g ro w th  an d  develop
m e n t of th e  d o m estic  fow l em bryo  are  em phasized .

55



E A R L Y  STAG ES O F PH A G O C Y T O SIS IN  T H E  E N D O T H E L IA L  A N D  K U P F F E R  C ELLS 
O F T H E  R A T L IV E R . A N  E L E C T R O N  M ICRO SCO PIC S T U D Y

I. T ö rő , P . R úzsa  a n d  P . R ö hlich

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST 
AND MORPHOLOGICAL DEPARTMENT OF THE INSTITUTE OF EXPERIMENTAL MEDICINE, 

HUNGARIAN ACADEMY OF SCIENCES

P h ag o cy to s is  of In d ia  in k  p a r tic le s  w as s tu d ied  in  th e  r a t  liv e r in  in te rv a ls  o f 2 to  10 
m in . a f te r  in tra v en o u s  a d m in is tra tio n  of d ilu te d  In d ia  in k . In  th e  2 m in. m a te ria l, th e  p a rtic le s  
w ere fo u n d  p a r tly  free in  th e  lu m e n  o f th e  sinusoid , p a r tly  abso rbed  on th e  su rfaces o f en d o 
th e lia l  a n d  K u p ffe r cells (“ su rface  a tta c h m e n t  p h a se ” ). 5 m in . a f te r  th e  a d m in is tra t io n  of 
I n d ia  in k , th e  partic les w ere seen in  th e  cy to p la sm  enclosed in  sm all vacuoles a n d  in  p ecu lia r 
a n a s to m o s in g  bodies. T he w id th  o f th e  la t t e r  w as fo u n d  to  be  a b o u t 1500 Â ; i t  c o n sis ted  of an 
o u te r  l im itin g  m em brane  an d  of a  m o d e ra te ly  dense  su b s tan ce  w hich , in  m a n y  in s tan ces , 
sh o w ed  a  f in e  s tr ia tio n  p e rp en d icu la r  to  th e  long  ax is o f th e  bo d y . T he presence  o f th e  bodies 
w as fo u n d  to  he closely re la te d  to  p h ag o cy to s is ; m a n y  of th e m  con ta in ed  p h a g o cy ted  In d ia  
in k  p a r tic le s . T h eir origin can  be e x p la in ed  b y  lam ellifo rm  infold ings o f th e  cell m em b ran e  
w h ich  is  co v ered  b y  a 700 A th ic k  la y e r  o f m ed iu m  d en sity . T he au th o rs  consider th is  lay e r to  
be c o m p o sed  of p ro te in  or m u co p ro te in  m olecules, a rra n g e d  p e rp en d icu la rly  to  th e  cell su rfaces. 
E n d  g ro u p s  o f th e  m olecules m ay  b e  responsib le  fo r th e  su rface  a tta c h m e n t o f p a r tic le s  to  be 
p h a g o c y te d .

E L E C T R O N  M ICRO SCO PIC O B S E R V A T IO N S O N  T H E  M O R P H O G E N E S IS  O F  T H E
B R U S H  B O R D E R

P. R ö hlich

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST 
AND MORPHOLOGICAL DEPARTMENT OF THE INSTITUTE OF EXPERIMENTAL MEDICINE, 

HUNGARIAN ACADEMY OF SCIENCES

T h e  b ru sh  bo rder can  be  re g a rd e d  as a  special cell o rganelle  w hich p lay s a n  im p o r ta n t  
role in  th e  fu n c tio n  of c e rta in  re so rp tiv e  a n d  re ce p to r cells (e. g. k id n ey  e p ith e liu m , p h o to 
re c e p to r  cells o f in v erteb ra tes ). T he o b se rv a tio n s  w ere m ade  p a r tly  on re g en e ra tin g  eyes o f 
p la n a r ia n s , p a r t ly  on k idneys o f r a t  em b ry o s . T he s ite  o f th e  b ru sh  b o rd e r is  in d ic a te d  by  
th e  a p p e a ra n c e  of sm all (a b o u t 650 A ) vesicles in  th e  p e rip h e ra l cy top lasm . T h e  vesicles are  
a rra n g e d  l a te r  in  rows p e rp en d icu la r to  th e  cell m em b ran e . T he fusion  of these  vesicles gives 
rise  to  c le fts  w h ich , to uch ing  each  o th e r  in  la te ra l  d irec tio n , su rro u n d  cy lind rifo rm  c y to p la sm ic  
a reas, th e  m icrov illi. T he clefts open  on th e  cell su rface  so m ak in g  c o n ta c t w ith  th e  e x tr a 
cellu la r sp a c e . T he m icrovilli a re  th e re fo re  n o t  év ag in a tio n s o f th e  cell su rface  b u t ,  on  th e  
c o n tra ry , fo rm e d  in  th e  p e rip h e ra l c y to p la sm  b y  th e  fusion  of vesicles, resp . clefts. T h e  orig in  
o f th e  v e s ic les  is  n o t y e t c lear; th e y  m a y  be re g ard e d  as p in o cy to tic  vesicles as w ell as specia l 
p ro d u c ts  o f  th e  cy top lasm . A nalogies (fo rm a tio n  of th e  re tin a l p h o to recep to rs  in  v e r te b ra te s ,  
blood p la te le ts ,  nuc lear m em brane , e tc .)  in d ic a te  th a t  fu sion  of vesicles is a  su b s ta n tia l  m o r
p h o g en e tic  p ro cess  of th e  cell in  fo rm in g  c lefts a n d  double  m em branes.

G R A N U L E  FO R M A T IO N  A N D  SU B M IC R O SC O PIC  PL A SM A ST R U C T U R E

F. B iczók

INSTITUTE OF GENERAL ZOOLOGY AND BIOLOGY, UNIVERSITY, SZEGED

S e v e ra l a u th o rs  reg ard  th e  n e u tra l  red  fo rm atio n s  as inclusions, g ranu les o r  v acuo les 
and  a sc rib e  to  th e m  an en zym atic  a c t iv ity , a ro le in  a s te r  fo rm a tio n  or in  c iliary  m orphogenesis. 
T hese s t ru c tu re s  a re  even supposed  to  re p re se n t th e  “ cleavage su b s tan ce” . In  th e  p re se n t s tu d y
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soil c ilia tes (C.olpoda fastiga la  a n d  Platyophrya lata) w ere v ita lly  s ta in ed  w ith  n e u tr a l  red  and 
ex am in ed  u n d e r the  lig h t a n d  e lec tro n  m icroscope.

P ara lle l w ith  th e  decrease  o f p ro top lasm ic  m o v em en t du rin g  c n cy s ta tio n  a  g rad u al 
d eso rp tio n  of s ta in  from  th e  b in d in g  su bstances tak e s  p lace , p ro b ab ly  from  th e  p o ly p ep tid es . 
E lec tro n m icro g rap h s show  th e  fo rm a tio n  of subm icroscopic  g ranu les as a re su lt o f  decreasing  
d isp e rs ity  of th e  sta in . T he g ran u le s  su b seq u en tly  ag g reg a te  to  form  s tru c tu re s  a tta in in g  th e  
d im ensions of m itochondria . T h e  s ite  o f th is  process is ra re ly  th e  subpellicu lar c y to p la sm  b u t  
m o st freq u e n tly  th e  p e rin u c le a r cy to p lasm  where th e  g ran u le s  fo rm  dense bodies. A  d iffe ren t 
n a tu re  is ex h ib ited  b y  th o se  s ta in in g  g ranules w hich  h av e  a size o f 0.8 to 1.3 ft a n d  a  p red o m i
n a n tly  m erid ional o rien ta tio n . T h e y  are  suggestive o f be ing  in v o lv ed  in c iliary  m orphogenesis. 
C ilia do n o t d isappear, ho w ev er, d u rin g  e n cy s tm en t as show n b y  th e  u n in te r ru p te d  a b ility  of 
e n cy s ted  an im als to be in d u ce d  to  ro ta te ,  i. e. to  use  th e ir  cilia  w ith in  th e  c y st m em b ran e .

E lec tro n  m icrographs show  th e  loss o f in d iv id u a lity  o f th e  su b m icroscop ic  p a rtic les  
d u rin g  aggregation . No in te n s iv e  p a r tic ip a tio n  of m icrosom es m ay  be assum ed , as th e  h igh 
degree  of g ranule  fo rm atio n  o f te n  observed  w ould p ro d u ce  a to ta l  e x h au s tio n  o f cy to p la s
m ic R N A .

Tw o steps m ay  be d is tin g u ish ed  in th e  fo rm a tio n  of g ran u les: (1) a  b io p h y s ica l stage, 
d ep en d in g  on active  m etab o lic  processes. O x id a tio n  decreases (som e m ito c h o n d ria  show  des- 
o rg an iza tio n ) w hich p ro d u ces  a  change in  th e  fu n c tio n a l s ta te  of p o ly p ep tid es b in d in g  the  
s ta in , so th a t  d eso rp tion  of th e  s ta in  ensues. (2) A p h y sical s tag e  expressed  in  lo o se r an d  la te r 
s tro n g e r in te rac tio n s , fo rm a tio n  o f bonds betw een  in d iv id u a l s ta in  partic les. S tro n g ly  aggre
g a te d  granules, s ta in  d ep o sits  a re  th u s  form ed w hich cou ld  n o t be d is in teg ra ted  e v en  b y  u ltra so 
nic tre a tm e n t o f various e n e rg y  a n d  frequency .

No m em branes — c h a ra c te ris tic  o f some inclusions — could  be seen on u l t r a th in  sec tions 
o f g ranu les. In  fac t th e  g ra n u le s  a re  p ro d u c ts  an d  ind ices o f changes in  c y to p la sm ic  s tru c tu re  
a n d  m etabolism . T heir s tu d y  m a y  prom ote  b e tte r  u n d e rs ta n d in g  of p ro to p la sm ic  changes.

C O M PA R A TIV E SU B M IC R O SC O PIC  ST U D IE S O N  P A R A T H Y R O ID  S E C R E T IO N  IN
MAMMALS A N D  A M P H IB IA

A. T ig y i , T . M o ntskó , I. B e n e d e c z k y  a n d  K . L issá k

DEPARTMENT OF PHYSIOLOGY AND BIOLOGY, MEDICAL UNIVERSITY, PÉCS

T he u ltra s tru c tu re  o f  p a ra th y ro id s  from  R a n a  esculenta  and  w h ite  r a t  w as stud ied . 
B esides norm al g lands h y p e rfu n c tio n in g  an d  h y p o fu n c tio n in g  organs w ere a lso  in v es tig a ted . 
S h ifts  in  g land  fu n c tio n  w ere  in d u ced  b y  ex p e rim e n ta l hy p o - and  h y p e rca lc a em ia . M arked 
u l tra s tru c tu ra l  differences w ere  fo u n d  in  the  sec re tio n  cells o f th e  tw o species. C hanges in  th e  
in te n s ity  o f th e  fu n c tio n  o f r a t  p a ra th y ro id s  a re  re flec ted  in  changes o f cell ty p e s ,  fu r th e r  in 
n u c lea r an d  cy top lasm ic  d ifferences. No changes o f cell ty p es  could be o b se rv e d  in  frogs. 
A u th o rs  assum e th a t  th e  le a d in g  p a r t  in secretion  is p lay e d  b y  th e  e rg asto p lasm  in  th e  case of 
r a t ,  w hereas in frog  p a ra th y ro id s  w ith  less developed  e rg asto p lasm  th is  fu n c tio n  is  perform ed 
m ain ly  b y  secretion  g ran u le s  a n d  th e  G og li-m itochondria l com plex.

E L E C T R O N  M IC R O SC O PIC  O B SER V A T IO N S O N  T H E  H A R D E R IA N  
G LA N D  O F T H E  R A T

S. O rbán  a n d  G. K e l é n y i 

DEPARTMENT OF PATHOLOGY, MEDICAL UNIVERSITY OF PÉCS

In  th e  cy to p lasm  o f  th e  H a rd erian  g land  of in fa n tile  a n d  a d u lt r a ts  fo u r  ty p e s  of cells 
m ay  be d istingu ished , w 'hich re p re se n t w ell-defined s tag es  o f th e  d ev e lo p m en t a n d  functional 
a c t iv ity  o f th e  g land . T h e  f i r s t  tw o cell ty p es  (I a n d  II )  are  m ain ly  obse rv ed  in  th e  g lands of 
in fan tile  anim ais, th e ir  c y to p la sm  is poorly  d iffe re n tia te d , loose, an d  c o n ta in s  o n ly  a small 
n u m b er o f vesicles. In  th e  ty p e s  I I I  an d  IV th e  n u m b er o f th e  л esicles in c reases  con tinuously , 
a n d  th e  cy top lasm  is v e ry  dense.

W e have  also e x am in ed  th e  genesis of th e  vesicles (secre te-g ranu les) o c cu rrin g  in  th e  
cy to p lasm . A ccording to  o u r  o b se rv a tio n s th e  u n s a tu ra te d  lip ids of th e  v e s ic u la r  m em branes
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a r is e  f ro m  th e  w ell-developed cy to p la sm ic  Golgi a p p a ra tu s ,  w hich  is th e  m o st p ro n o u n ced  in 
th e  cell ty p e  IV. The in tra v e s ic u la r  sa tu ra te d  lipids, w h ic h  a re  n o t reg u la rly  p re se rv e d  in  th e  
e le c tro n  m icroscopic sec tio n s, r e s u l t  from  d e h y d ro g en a tio n  o f th e  u n sa tu ra te d  lip id s of th e  
v e s ic u la r  m em branes.

E L E C T R O N  M ICRO SCO PIC IN V E S T IG A T IO N S O F  T H E  ST R IA T E D  M U SC LE D U R IN G
T H E  E X T R A C T IO N  O F  P R O T E IN S

F . G u ba  and  V era  H a r s â n y i

CHEMICAL STRUCTURE RESEARCH LABORATORY OF THE HUNGARIAN ACADEMY OF SCIENCES,
BUDAPEST

M a n y  workers believe t h a t  a c t in  is the  fib rilla r p ro te in  w h ich  ru n s th ro u g h  th e  w hole 
s a rc o m e re , an d  to w hich a t  th e  А -b a n d  th e  m yosin f i la m e n ts  jo in . O ur in v es tig a tio n s  o f th e  
m u sc le  p ro te in s  ind ica ted , t h a t  f ro m  th e  s tria ted  m uscle a f te r  th e  e x tra c tio n  of a c tin  a n  equal 
q u a n t i t y  o f  an o th er p ro te in  c an  be  e x tra c te d . This f in d in g  ra ises  th e  question : w here  are  th e  
m u sc le  p ro te in s  localized in  th e  m y o fib rilla r  s tru c tu re ?  T o  a p p ro ac h  th is p ro b lem  d u rin g  th e  
e x tr a c t io n  o f d ifferent p ro te in s  th e  e le c tro n  m icroscopic s t ru c tu re  of m yofibrils w as in v es tig a te d .

I n  th e  experim ents m . p so a s  o f  ra b b it  was used . T h e  m uscle  was tre a te d  in  tw o  w ays: 
a f te r  d e c a p ita tio n  of th e  a n im a l (a ) th e  m uscle was ch illed  to  0 cen tig rade  as soon as possible, 
(b ) th e  m u sc le  was allow ed to  go in  rig o r a t  room  te m p e ra tu re .  In  b o th  cases, th in  b a n d s  of 
m u sc le  w ere  tak en  ou t. T h e  m u sc les  p ro te ins were e x tr a c te d  according to  o u r b iochem ical 
e x p e rien c e s . T he sam ples w ere  e m b e d d e d  and exam ined  u n d e r  th e  electron  m icroscope in  th e  
u su a l  w a y .

A f te r  th e  ex trac tio n  o f m y o s in  w ith  H asselbach— S ch n e id e r so lu tion  th e  p ro to fib rilla r  
s t r u c tu r e  o f m yofibrils re m a in e d , b u t  th e  electron-dense m a te r ia l  of th e  А -b an d  d isap p ea red . 
A f te r  th e  rem o v a l of actin  w ith  W e b e r— E d sa ll solution fo r 24 h o u rs , th e  p ro to fib rilla r s tru c tu re  
w as s t i l l  p reserv ed . The p ro to f ib r i l la r  s tru c tu re  was d e s tro y ed  o n ly  a f te r  an  e x tra c tio n  w ith  5 m  
u re a  o r  g ly c in e  solution a t  p H  9 — 11. T h e  m uscle in  rigor b e h a v e s  d ifferen tly . A fte r  e x tra c tio n  
o f p ro te in s  w ith  H asselbach— S c h n e id e r so lu tion  th e  d iffe ren ce  of electron  d e n sity  be tw een  
th e  A  a n d  I  segm ents becom es m o re  s ig n ifican t. This s tru c tu re  does n o t change a f te r  t r e a tm e n t 
o f th e  m u sc le  w ith  W eber— E d sa ll so lu tio n . T he effect of u re a  is th e  sam e as w ith  re lax ed  m uscle.

T h e  p ro to fib rilla r s tru c tu re  o f  m yofibrils is a cco rd in g ly  g iven  by  a p ro te in  e x tra c ta b le  
w ith  a n  a lca lic  u rea  or g lycine so lu tio n . To th is p ro te in  a re  a tta c h e d  th e  ac tin  an d  m y o sin  in  
th e  A b a n d .  T hese two p ro te in s  a re  n o t  connected  in  th e  re s t in g  m uscle, b u t  in  m uscles in  rigor 
th e y  c o m b in e  to  actom yosin  w h ic h  is v e ry  re s is tan t to  th e  e x tr a c t in g  procedures.

E L E C T R O N  M IC R O SC O PIC  IN V ESTIG A TIO N S O F  T H E  IN N E R V A T IO N  
O F  L E G  M USCLES IN  IN S E C T S

J .  HÁMORI

DEPARTMENT OF ANATOMY, MEDICAL UNIVERSITY, PÉCS

I n n e rv a t io n  of th e  fe m o ra l m u sc le  of th e  m e ta th o ra c ic  leg of D ytiscus m arg iná lis , 
H yd ro u s p ic e u s , Oryctes nasicorn is , A p is  mellifica  was s tu d ie d  w ith  th e  e lectron  m icroscope. 
In  th e  l a s t  th re e  species th e  in n e rv a tio n  is o f th e  end-p la te  ty p e ;  tw o  d ifferen t axons e n sh ea th ed  
b y  a n  e x te n s iv e  folding of th e  le m m o b la s t  can be obse rv ed , c o n ta in in g  sy n ap tic  vesicles or 
o sm io p h ilic  g ra n u la  resp ec tive ly . T h is  phenom enon is b rie fly  d iscussed  w ith  re sp ec t to  poly- 
n e u ra l in n e rv a tio n . S y n ap tic  c o n ta c t  is estab lished  b e tw een  th e  te rm in a l p a r t  o f th e  axon  
ru n n in g  lo n g itu d in a lly  along th e  m u sc le  f ib re  and p illa r-like  p ro tru s io n s  of th e  p o s tsy n a p tic  
e n d -p la te  p illo ck , arising from  th e  sa rco m eres and a lte rn a te ly  re ac h in g  th e  nak ed  ax o n  — i. e. 
sm all f ie ld s  n o t  covered b y  th e  le m m o b la s tic  shea th  — fro m  b o th  sides. T h u s th e  sy n a p tic  
a r t ic u la t io n  surface  is d iv ided in to  sm a ll p a tch es  of tru e  a t ta c h m e n t  se p a ra ted  fro m  each  o th e r  
by  re g io n s  co v ered  by the  lem m o b la s tic  sh e a th . The p o s tsy n a p tic  p lasm a  of th e  m uscle f ib res  
is r ic h  in  en d op lasm ic  re ticu lu m  a n d  vesicles of d ifferen t size.
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In  c o n tra s t to th e  fo rm er no e n d -p la te s  are  found  in D. m arginális. T h e  p re te rm in a l 
p a r t  o f th e  — generally  single — m o to r axon  ru n s p a ralle l w ith  th e  axis o f th e  m uscle  f ib re  and 
g ives o ff sm all tran sv ersa ) te rm in a l b ran ch es w hich  ru n  reg u la rly  in  th e  m id d le  o f a lm ost 
each  sarcom ere firm ly  a tta c h e d  to  th e  in n er lam ina  (m uscle p lasm a m em b ran e ) o f th e  sarco- 
lem m  an d  sim ply  covered  fro m  th e  o u tsid e  by  a th in  sh e a th  of lem m o b la s t. O n ly  a single 
ty p e  o f sy n ap tic  vesicles o f th e  u sua l 400 Â d iam e te r could  be found  in th e  te rm in a l  fib res , the 
p o s tsy n a p tic  p lasm a h a v in g  th e  sam e dense “ re te  sy n a p tic u m ”  as in  th e  e n d -p la te  type. 
T h e  difference in  in n e rv a tio n  fo u n d  be tw een  species belonging  to th e  sam e o rd e r (D . m arginális  
a n d  e. g. O. nasicornis) is d iscussed  from  th e  fu n c tio n a l p o in t of view.

U L T R A S T R U C T U R E  O F  T H E  V A R IO U S F IB R E S  O F  T H E  M Y O C A R D IU M  

Sz. V ira g h  an d  A. P o rte

DEPARTMENT OF PATHOLOGY, MEDICAL UNIVERSITY OF SZEGED,
AND INSTITUTE OF PATHOLOGICAL ANATOMY OF THE MEDICAL UNIVERSITY OF STRASBOURG

T he card iac  fib res  o f  w h ite  ra ts  hav e  been e lec tro n  m icroscopically  a n d  o p tic a lly  ex am 
ined . In  the  v en tric les on ly  one ty p e  of m uscle fib res  can  be found , w hereas in  th e  w all o f the  
a tr ia  th ere  are va rio u s ty p e s  o f fib res. T h ey  m ay  be classified in  th ree  g ro u p s: (1) Com m on 
a tr ia l  m uscle fibres occu rrin g  in  th e  g re a te s t n u m b er. No considerab le  d ifferen ce  e x is ts  betw een 
th ese  fib res and  those  of th e  v en tric les e x cep t fo r th e  a tr ia l  fib res possessing  a  som ew hat 
sm alle r d iam ete r and  co n ta in in g  so m ew hat few er m yofibrillae. (2) T he “ l ig h t  m uscle  f ib res” 
n am ed  so by  B o m pia n i, R o u il l e r  an d  Н атт as th e  e lec tro n  d en sity  o f  th e se  f ib re s  is low. 
T h ey  are  poor in m y o fib rillae  b u t  richer in  cy to p lasm . C onsequently  th e y  b e a r  resem blance  
to  th e  s tru c tu re  of th e  f ib re s  o f th e  special co n d u ctio n  system . T hese “ lig h t f ib re s” , how ever, 
a re  n o t found  everyw here  in  th e  a tr ia . T h ey  are  m o st n um erous in  th e  m u scu li p e c t in a t i  o f the  
a u ric u la r  wall, in th e  orifice o f  th e  g re a t vessels an d  sc a tte re d  in th e  su b e p ica rd ia l lay e r. These 
fib res  do no t connect th e  s in o -a tr ia l node w ith  th e  a tr io -v en tricu la r  one. C o n seq u en tly  i t  is 
un lik e ly  th a t  th ey  hav e  a n y  special role in  th e  co n d u ctio n  system . T h e  f ib re s  o f  th e  a tr io 
v e n tr icu la r  node are tran s fo rm e d  from  the  com m on a tr ia l  fibres. (3) T h e  P u rk in je - ty p e  fibres 
a re  found  in th e  v ic in ity  o f th e  sin o a tria l node, in  th e  connective  tissue of th e  a tr io -v e n tr ic u la r  
ring . T he u l tra s tru c tu re  o f these  fib res is id en tica l w ith  th a t  of th e  v e n tr ic u la r  P u rk in je - ty p e  
d escribed  in  one of o u r ea rlie r papers concern ing  th e  co n d ucting  sy s tem . N e v erth e le ss  m ore 
m ito ch o n d ria  are fo u n d  in  th e  a tr ia l  P u rk in je - ty p e  fib res . T he c la ss ifica tio n  of th e  d ifferen t 
ty p es  o f th e  a tr ia l fib res  is n o t  a lw ays feasib le as th e re  a re  also tra n s ito ry  ty p e s . E .g .  i t  occurred  
t h a t  one segm ent o f th e  m uscle  fib res in  th e  con n ec tiv e  tissue was of co m m o n  ty p e  w hile the 
o th e r  one was P u rk in je - ty p e . T he m orphology  of th e  a tr ia l fibres m ay  be in flu en ced  by  the  
‘n te n s iv ity  o f th e ir c o n tra c tio n .

E L E C T R O N  M ICRO SCO PIC O B SER V A T IO N S ON N E U R O S E C R E T O R Y  C E L L S  O F  T H E  
E A R T H  W O R M , L U M B R IC U S T E R R E S T R IS

B. Á ros, P . R ö h lich  a n d  B. V ig h

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST,
AND MORPHOLOGICAL DEPARTMENT OF THE INSTITUTE OF EXPERIMENTAL MEDICINE, 

HUNGARIAN ACADEMY OF SCIENCES

T he sto ring  n eu ro sec re to ry  cells o f th e  cereb ra l ganglion  c o n ta in  a  la rg e  n u m b er of 
e le m en ta ry  g ranules w ith  an  average  d iam e te r o f 280 m /г. In  these cells o n ly  a  few  ergastop las- 
m ic  cystern ae  are fo u n d  a n d  th e  Golgi su b s tan ce  show s no sign of se c re to ry  a c tiv ity . In  the 
“ e m p ty ”  neuro sec re to ry  cells, e rg asto p lasm ic  e lem en ts  an d  sm all vesicles d o m in a te . T he Golgi 
su b s tan ce  of these cells occupies a  g re a te r  a rea  a n d  co n ta in s in i ts  c y s te rn a e  an d  vesicles 
a  hom ogeneous dense  su b s ta n c e , v e ry  sim ilar to  th e  n eu ro sec re to ry  m a te ria l.  T h is  in tim ate  
re la tio n sh ip  betw een  Golgi su b s tan ce  an d  sec re to ry  m ate ria l suggests t h a t  th e  G olgi substance 
p lay s an  im p o rta n t ro le in  th e  sec re to ry  process. B odies g rea te r th a n  m ito c h o n d ria , w ith  a 
dense  g ran u la r  or hom ogeneous su b s tan ce  w ere obse rv ed  in  b o th  n e u ro sec re to ry  a n d  glia cells.
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T r a n s i to r y  form s in d ica te  t h a t  th e s e  bodies can be d e riv ed  fro m  m ito c h o n d ria ; th e ir  lysosom ic 
c h a r a c te r  can n o t be ex c lu d ed . D ila ta tio n s  of th e  in te rc e llu la r  space, in te rce llu la rly  lo ca ted  
n e u ro se c re to ry  granules, d en se  fu s ifo rm  granules u n d e r th e  b a se m e n t m em brane  of cap illa rie s  
in d ic a te  a  possible ro u te  o f e m p ty in g  o f th e  n eu ro sec re to ry  m a te ria l.

P A R T H E N O C A R P Y  A N D  A PO M IX IS IN  T H E  R IB E S  G E N U S IN D U C E D  
B Y  G IB B E R E L L IC  A C ID

J .  M . Z a t y k ó  a n d  I. S im o n

INSTITUTE OF PLANT BREEDING, FERTŐD

I n  th e  Ribes species, p a r t ic u la r ly  in  the  c u ltiv a te d  b la c k  c u r ra n t  (R ibes n igrum  L .) 
v a r ie t ie s  d is tu rb an ces o f fe r t i l iz a t io n  a n d  consequently  e a r ly  f ru i t  d ro p  is a w idely occurring  
p h e n o m e n o n . A lthough  th e  ro le  o f  a u x in s  p resen t in  th e  f r u i t  a n d  reg u la tin g  f ru it  d ro p  was 
d e m o n s tr a te d  in exact e x p e rim e n ts , th e  f ru it drop of b lack  c u r ra n t  v a rie tie s  could n o t be in h i
b i te d  b y  sp ray ing  w ith  au x in s . S in ce  gibberellic acid w as sh o w n  to  be effective  in  in ducing  
p a r th e n o c a rp y  in  a n u m b er o f  f r u i t  tre e s  experim ents w ere se t u p  to  increase  th e  f ru i t  se t of 
R ib es  spec ies by  th e  a p p lic a tio n  o f  th is  agent.

T h e  cas tra ted  and  iso la te d  f lo w e rs  of red, w h ite  a n d  b la c k  c u r ra n t  v a rie ties a n d  those  
o f  g o o seb e rrie s  were sp ray ed  5 d a y s  a f te r  th e  rem oval o f a n th e rs  w ith  100 p. p. m. in d o leace tic  
a c id , 100 p . p . m. gibberellic acid  a n d  w ith  a m ix tu re  o f th e se  tw o  su bstances. A sim ilar t r e a t 
m e n t  w a s  g iven to  Ribes g o rd o n ia n u m  L e m . and Ribes culw erw elli M a c f a r l ., e n tire ly  sterile  
b u t  h e a v i ly  bloom ing in te rsp e c if ic  h y b rid s . T he ex p erim en ts  w ere  e v a lu a te d  a t  f ru it  rip en in g  
So f a r  a s  th e  induction  of p a r th e n o c a r p y  is concerned g ib b ere llic  acid  p ro v ed  effective w ith  all 
b la c k  c u r r a n t  varie ties, w h ereas o f  th e  red  and w hite c u r ra n t  v a r ie tie s  in cluded  in  th e  e x p eri
m e n ts  o n ly  th e  W hite V ersailles v a r ie ty  gave positive re su lts . T h e  com bined  tre a tm e n ts  (g ibbe
re llic  a c id  +  indoleacetic  acid ) a p p a r e n t ly  surpassed th e  e ffec t o f  g ibberellic  acid app lied  a lone 
b u t  th e  differences were n o n -s ig n if ic a n t. H ow ever, th e  co m b in ed  a p p lica tio n  of gibberellic- 
a n d  in d o le a ce tic  acids re su lte d  in  a  m ark e d  synergetic  s t im u la tio n  o f p a rth en o ca rp ic  f ru i t  
s e t t in g  in  th e  G rüne R iesenbeere  g o o se b e rry  varie ty . T h e  s te rile  h y b rid s  responded  v e ry  sensi
t iv e ly  to  sp ray in g  w ith  g ibberellic  a c id : 60 to  100 per cen t p a r th e n o c a rp ic  f ru it  set w as o b ta in e d .

I n  th re e  b lack  c u rra n t  v a r ie tie s  th e  com bined t r e a tm e n t  o f c a s tra te d  an d  iso la ted  
f  lo w ers re su lte d  in th e  fo rm a tio n  o f  p a r th e n o c a rp ic  fru its  a n d  also in  th e  in d u ctio n  of apom ixis, 
a  p h e n o m e n o n  no t know n so fa r  in  th e  Ribes genus. T he re su lts  show  th a t  th e  g ib b ere llin -ty p e  
s u b s ta n c e s  p lay  an  im p o r ta n t  ro le  in  th e  in h ib ition  of f ru i t  d ro p  of b lack  c u rra n t v a rie tie s . 
I t  is  a lso  rem ark ab le  th a t  th e  in h e r i te d  s te rility  of e n tire ly  s te rile  in te rsp ec ific  h y b rid s  could 
te m p o r a r i ly  be released b y  t r e a tm e n t  w ith  gibberellic acid .

T H E  R O L E  O F N U C LEIC  A C ID  F R O M  LY SO G EN IC  B A C T E R IA  IN  T H E  G E N E T IC  
T R A N S F E R  O F  IM M U N IT Y  TO T H E  S E N S IT IV E  CELLS

K . S z e n d e  and T . S ik

INSTITUTE OF GENETICS, HUNGARIAN ACADEMY OF SCIENCES BUDAPEST

I t  w as  previously  re p o rte d  (B io ch im . B iophys. A c ta  47/1961. 215 — 217) th a t  N A  p re 
p a re d  f ro m  R hizobium  meliloti 41 w h ic h  is  lysogenic fo r th e  te m p e ra te  p h age  16 — 3, in creases 
th e  n u m b e r  o f surv ivor cells f ro m  th e  sa m e  b u t  sensitive s tra in .  T h e  te s te r  phage for im m u n ity  
w as th e  c le a r  p laque m u ta n t  16 — 3 v l l o f th e  original te m p e ra te  p h a g e  16 — 3. In  an  e ffo rt to  
e lu c id a te  th is  phenom enon th e  m o s t  p ro b a b le  in te rp re ta tio n  w as, t h a t  th e  effect o f N A  on 
se n s it iv e  cells was a genetical t r a n s fo rm a tio n , and th e  tra n s fe r re d  c h a ra c te r  was th e  im m u n ity  
o f  th e  ly so g e n ic  bacteria , w hich  is c o n fe rre d  by  the  p ro p h ag e. O u r re c e n t ex p erim en ts d em o n 
s t r a te d  t h a t  th e  effect o f t r a n s fo rm in g  N A  was in h ib ited  b y  d eso x y ribonuclease  t re a tm e n t. 
T h is  in d ic a te d  th a t  th e  D N A  w as e ffe c tiv e  in  th e  N A  p re p a ra tio n s . T he tran sferrin g  D N A  
d id  n o t  in flu e n ce  the  ad so rp tio n  of th e  p h a g es  16 — 3 v l /. In  o u r  e x p e rim e n ta l conditions th e  r a te  
c o n s ta n t  fo r  th e  adsorption  of th e  p h a g e  16 — 3 vl / rem ained  u n c h an g e d  to th e  trea te d  cells. T h e
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D N A  in co rp o ra tio n  w as tra c e d  b y  labe ling  w ith  P 3J. T h e  e ffec t o f co n ce n tra tio n  of tran s fo rm 
ing  D N A  and  th e  m u ltip lic ity  o f in fec tin g  te s te r  phage on  th e  n u m b er of su rv iv o rs  w as also 
in v es tig a te d . In creasing  th e  c o n ce n tra tio n  of tran sfo rm in g  D N A , th e  n u m b er o f su rv iv o rs  
increased  up  to  an  o p tim u m . A bove  th a t  co n cen tra tio n , th e  su rv iv a l o f b a c te r ia  decreased . 
F ro m  th e  tran sfo rm a tio n  e x p e rim e n ts  i t  is know n th a t  th e  a d d itio n  o f an  in e r t  D N A  decreases 
th e  effectiveness o f th e  tran s fo rm in g  one. P lo ttin g  th e  n u m b e r  o f su rv iv o rs  a g a in s t th e  D N A  
co n ce n tra tio n  i t  was fo u n d  t h a t  o n ly  a frac tio n  of th e  tra n s fo rm in g  D N A  used  w as a c tiv e  in  
th e  tra n s fe r  of im m u n ity , w hile  th e  o th e r  proved  to  be  in e r t .  In c rea sin g  th e  m u ltip lic ity  of 
in fec tin g  phage a t  o p tim a l D N A  co n cen tra tio n  th e  n u m b e r o f su rv iv o rs  decreased . T he m ost 
e ffec tiv e  value  of m u ltip lic ity  w as fo u n d  ab o u t ten . A s im ila r re la tio n  was a lre ad y  re p o rte d  
fo r lysogenic cells. T hese e x p e rim e n ts  su p p o rt ou r earlie r a ssu m p tio n  th a t  th e  D N Á  p re p are d  
from  th e  lysogenic com plex  tra n s fe rs  th e  im m u n ity  v ia  g e n e tic  tran s fo rm a tio n  in to  sensitive  
cells.

B A C T E R IO C IN O G E N IC  STR A IN S O F  PS E U D O M O N A S TA B A C I 

B. G y ő r f f y , K lara  H atn ay  a n d  I r é n  K álla y

INSTITUTE OF GENETICS, HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST

In  1961 we u n d e rto o k  th e  screening of a g re a t n u m b e r  o f iso la tes o f Pseudom onas tabaci 
w ith  th e  a im  of o b ta in in g  ly sogen ic  s tra in s . B y th e  m ean s o f  sp o t te s t  th ey  w ere te s te d  ag a in s t 
e ach  o th e r  in  all possible pa irs . H ow ever, i t  tu rn ed  o u t t h a t  severa l iso la tes w ere bacterioc ino - 
genic. W hile th e  te s ts  w ere e x te n d e d  on o th er s tra in s  k in d ly  p ro v id ed  b y  D r. Z. K le m e n t  
(B u d a p es t) , Y. H amon ( In s t i tu te  P a s te u r , P aris) in fo rm ed  u s, t h a t  q u ite  re cen tly  he also observed  
b acterioc inogeny  in  tw o  o th e r  p h y to p a th o g en ic  P seudom onas  species, i. e. P . aptata  a n d  P. 
lachrym ans. Several b ac terio c in o g en ic  and  in d ic a to r s tra in s  o f P. pyocyanea  a n d  a s tra in  of 
P .fluorescens, o b ta in e d  b y  th e  c o u rte sy  of Mr. H amon w ere also in c lu d ed  in  o u r fu r th e r  ex p eri
m en ts . Screenings w ere p e rfo rm ed  w ith  th e  sp o t te s t,  a n d  w ith  th e  do u b le-lay er tech n iq u e  of 
(Gratia  and  F r é d é r ic q . O u t o f th ir ty  s tra in s  o f P . tabaci te s te d , fo u r p ro d u ced  b acterio c in , 
a n d  th ree  s tra in s  (tw o P . tabaci a n d  one P . angulata) p ro v e d  to  be  very  sen sitiv e  in d ica to rs . 
T h e  a n tib io tic  p rincip le  w as te m p e ra tu re  labile, n o t d ia ly zab le  th ro u g h  cellophane  m em b ran e  
a n d  abso rbab le  to  G4 g lass-filte r. I t  w as n o t tran sm iss ib le , n o t tran s fe ra b le  b y  su b cu ltu rin g  
a n d  d id  n o t m u ltip lica te  in  th e  sensitive  stra ins . W e tr ie d  to  c o n ce n tra te  th e  b ac te rio c in  b y  th e  
u su a l chloroform  tr e a tm e n t  as well as to  induce by  U V -rays b u t  w ith o u t success. T he o b ten tio n  
o f  strep to m y c in -re sis tan ce  b y  m u ta t io n  d id  n o t im p a ir  th e  b ac terio c in o g en y  or se n sitiv ity  in 
th e  respec tive  stra in s . T re a tm e n ts  w ith  acrid ine orange  w ere  e ffective  an d  som e o f th e  colonies 
lo s t th e ir  b ac terioc in  p ro d u c tiv e  a c tiv ity . T he b ac te rio c in  p ro d u ced  b y  th e  P . tabaci s tra in s  
w ere also effective ag a in s t sev era l s tra in s  of P . pyocyanea  a n d  P . fluorescens. A s th e  ran g e  of 
a c tio n  of th e  bac terio c in  p ro d u c ed  b y  P . tabaci seem s to  b e  d iffe ren t from  t h a t  o f pyo c in  and 
fluocin , i t  is tem p tin g  to  im ag in e  th a t  i t  can  be d is tin g u ish e d  as “ ta b a c in ”  fro m  th e  o th e r  types 
o f  p seudom onadicins a lre a d y  described .

T H E  M O R P H O G E N E T IC  E F F E C T  O F  A N  A L B IN O  FA C TO R  IN  M A IZE

E . I. K ovács

INSTITUTE OF PHYLOGENETICS AND GENETICS, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

In  p rev ious e x p e rim e n ts  i t  w as estab lished  t h a t  th e  ra tio  o f co leop tile  an d  m esocotyl 
len g th  (К /M ra tio )  o f fo u r d ay s  old m aize seedlings show s a d isco n tin u o u s v a r ia tio n . T he n o r
m al green seedlings o f th e  hom ozygous d o m in an t c a teg o ry  a n d  o f th e  h e te ro zy g o te s  in d ica te  
a p h en o ty p ica lly  low er v a r ia b il i ty  th a n  th e  in d iv id u a ls  o f th e  recessive hom ozygous ca teg o ry  
(i. e. th e  a lb ino  m u ta n ts ) .  D iffe ren t ex te rn a l fac to rs  ( lig h t, h e a t,  10-3 M 2,4-D , T IB A ) bring  
a b o u t a К /M v a lu e  h ig h er th a n  1 ch arac te ris tic  o f th e  p h e n o ty p e  of th e  a lb ino  m u ta n ts  also 
in  n o rm al seedlings. As e ffec t o f h e a t- tre a tm e n t p a r tia l  phen o co p y  can  be  observed . T he 
ap p lied  tre a tm e n ts  d id  n o t  cause  allelic changes in  th e  К /M values o f a lb ino  m u ta n ts . The 
connection  of g en o ty p ica l a n d  p h en o ty p ica l v a r ia b ili ty  w as s tu d ied . T he degree  of m esocoty l
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g ro w th  a s  com pared to  co leo p tile  g ro w th  ( i.e . th e  K /M  ra tio )  depends also on  th e  to ta l  len g th  
o f  th e  sh o o t, and p o rtray s  th e  s t a te  o f o n to g en y  m ore e x a c tly  th a n  age ex p ressed  b y  tim e  (in 
h o u rs ,  o r  days). The gen o ty p e  o f  th e  em b ry o  of no rm al g reen  p la n ts  d e te rm in es a b ro a d  ran g e  o f 
p o ss ib il it ie s  in  degree of m eso co ty l g ro w th  as re la te d  to  co leoptile  (as well as in  v a lu e s  o f K/M). 
I t  d e p e n d s  on  th e  en v iro n m en ta l a n d  in te rn a l  fac to rs  w hich  of th e  va lues o u t o f th e  K /M  possi
b i l i t ie s  d e te rm in ed  by  th e  r e a c tio n  n o rm  of n o rm al g e n o ty p e  will be realized  p h e n o ty p ica lly . 
(IA A , N A A , PCM B do n o t a lte r  th e  К /M ra tio  o f no rm al seedlings, w hereas i t  ch an g es alleli- 
c a lly  i f  th e  seedlings are t r e a te d  w i th  lig h t, h e a t, 2 ,4-D , a n d  T IB A .) T he po ss ib ilities  o f  p heno
ty p ic a l  re a liza tio n  in  m u ta n ts  a re  re s tr ic te d  b y  th e  gene o f a lb in ism , th e re fo re  o n ly  K/M 
v a lu e s  h ig h e r  th a n  1 can  d ev elo p  u n d e r  th e  co nd itions in v es tig a te d . T h u s i t  is e v id e n t th a t  
a c o n s id e ra b ly  broader ran g e  o f  p o ss ib ilitie s  is d e te rm in ed  b y  th e  g en o ty p e  of n o rm a l green 
se e d lin g s  th a n  by  th e  g en o ty p e  o f  hom ozygous recessive a lb ino  m u ta n ts .

A  C Y T O L O G IC A L  ST U D Y  O F  T H E  F IR S T  A N D  SE C O N D  G E N E R A T IO N  P R O G E N Y  
F R O M  SE S  QUI D IP L O ID  H Y B R ID S  O F  L Y C O P E R S IC O N  P IM P IN E L L IF O L IU M  A N D

L. PE R U Y IA N U M

J .  Makó  a n d  B. Gy ő r f f y

INSTITUTE OF GENETICS, HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST

S esq u id ip lo id  h y b rid  p la n ts  w e re  o b ta in e d  b y  th e  p o llin a tio n  of te tra p lo id  Lycopersicon  
p im p in e ll i fo l iu m  w ith  dip lo id  L . p e ru v ia n u m .  T he v e g e ta tiv e ly  p ro p a g a te d  h y b rid s  w ere  t r a n s 
p la n te d  to  th e  field where th e  n a tu r a l  f ru i t  se t w as poor, a n d  th e  m ean  n u m b e r o f seeds per 
f r u i t  w a s  o n ly  one. The wide ra n g e  o f  chrom osom e n u m b ers in  th e  f ir s t  g en era tio n  p ro g e n y  w as 
in d e e d  su rp r is in g ; p lan ts  w ith  c o m p le m e n ts  from  26 to  34 w ere observed , th e  m a jo r i ty  o f these 
p la n ts  h a v in g  2n =  32. T he n u m b e r  o f  th e  e x tra  chrom osom es decreased  in  th e  second  gener
a tio n  p ro g e n y  derived from  u n c o n tro l le d  p o llin a tio n  in  fie ld  co n d itions, an d  th e  chrom osom e 
n u m b e r  ra n g e d  from  24 to  32 w ith  th e  m ode a t  tw e n ty  e ig h t; how ever, one p la n t  h a d  th e  n u m b er 
t h i r t y  e ig h t ,  a n d  ano ther one fo r ty . T h e  av erag e  v igour o f p la n ts  w ith  m an y  e x tra  ch rom osom es 
w as h a r d ly  im p a ired . The p la n ts  e x h ib ite d  a v e ry  s trik in g  v a r ia tio n  in  th e  m o rp ho log ical a p p e a r
an ce  w i th  a  w ide range of a s so c ia tio n  o f c h ara c te rs  o f th e  tw o  p a re n ta l  species. H o w ev er, no 
c o r re la t io n  cou ld  be de tected  b e tw e e n  th e  ex te rn a l m o rp h o lo g y  of th e  in d iv id u a l p la n ts  and  
th e  n u m b e r  o f chrom osom es. T h e  m a jo r i ty  o f th e  chrom osom es w ere p a ire d  a n d  tr iv a le n ts  
o c c u rre d  v e ry  frequen tly . M any  c y to lo g ica l ab n o rm alitie s  w ere observed  ; lag g a rd s , delayed  
s e p a ra t io n  o f  b ivalen ts , p recocious d iv is io n  o f  u n iv a len ts , b ridges, e lim in a tio n  o f chrom osom es. 
T h e re  w a s  a  g re a t va ria tio n  in  re g a rd  to  th e  d is tr ib u tio n  a t  a n ap h a se  I acco rd ing  to  th e  chance 
p o s it io n  o n  th e  u n orien ted  u n iv a le n ts  a n d  ran d o m  a sso rtm e n t o f  th e  e x tra  ch rom osom es of 
th e  t r iv a le n ts .  All these irreg u la ritie s  le a d  to  u n b a lan ced  ch rom osom e n u m b ers in  m a n y  g am etes, 
a lth o u g h  th e  presence of h igh  n u m b e rs  o f e x tra  chrom osom es d id  n o t im p a ir  v e ry  seriously  
th e ir  fu n c tio n . T he u n expected  co m p o s itio n  o f th e  tw o g en era tio n  progenies of th e  sesqu id ip lo id  
L . p im p in e ll i fo l iu m  X L. p e ru v ia n u m  p ro v id es  a  fu r th e r  ev idence to  th e  o b se rv a tio n s  o f S o o S T ,  
a n d  R ic k  a n d  N ota ni, re sp ec tiv e ly , t h a t  th e  to le ran ce  of e x tra  chrom osom es is g re a te r  in  th e  
p r im it iv e  o r  w ild  genotype th a n  in  th e  h ig h ly  selected  c u ltiv a rs  o f L . esculentum .
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H IST O C H E M IC A L  C H A N G E S D E V E L O P IN G  IN  N O R M A L  RATS T R E A T E D  W ITH  
SE R U M  O F H E P A T E C T O M IZ E D  RATS

F . B il ic z k i, É va H o rv á th  a n d  É va H ámory

DEPARTMENT OF PATHOLOGY, MEDICAL UNIVERSITY, SZEGED

E arlie r s tu d ies  rev ea led  ch arac te ris tic  h is to c h e m ic a l changes in th e  re m a in in g  p a r t  of 
liver in p a r tia lly  h e p a tec to m ized  ra ts . T he ch an g es in c lu d e  a m arked drop  in  th e  a c t iv ity  of 
succinic deh y d ro g en ase  an d  cy tochrom e o x y d ase  a n d  a tem p o rary , b u t co n sid e ra b le  increase  
in th e  a c tiv ity  o f a lka line  p h o sp h a tase  and  ad en o s in e  trip h o sp h a ta se . The se ru m  o f h e p a te c to 
m ized an im als (H A S) is know n  to con ta in  a fa c to r  e lic itin g  regenerative  p h e n o m e n a  in  liver 
w hen in jec ted  in to  n o rm al anim als. In  o rder to  o b ta in  fu r th e r  d a ta  concerning tis su e  re s to ra tio n  
som e h istochem ical p ro p e rtie s  were stu d ied  in  th e  l iv e r  o f norm al anim als t r e a te d  w ith  in tra -  
p e rito n ea lly  ad m in is te re d  HAS. Y oung m ale a lb in o  r a ts  ob ta in ed  in tra p e rito n e a l in je c tio n s  of 
HAS (2 m l.) ev ery  3 d ays. A p p ro p ria te  con tro ls w ere  in c luded  in th e  e x p e rim e n ts . G roups of 
an im als w ere k illed  1, 6, 9, 30, 60, 90 days and  7 m o n th s  a f te r  the beginning o f th e  e x p erim en t. 
H A S -ad m in istra tio n  p ro d u ces en zym histochem ical ch an g es in norm al an im a ls  u n d e r  acu te  
c ircu m stan ces s im ilar to  th a t  in reg en eratio n . T h e  a c t iv ity  o f succinic d eh y d ro g en ase  a n d  cy to 
chrom e oxydase  s ig n ifican tly  dim inishes and  t h a t  o f  aden o sin e  trip h o sp h atase  s tro n g ly  increases 
also in th is  case. T he red u ced  a c tiv ity  of o x y d a tiv e  en zy m s is a tem porary  p h e n o m e n o n  and  on 
th e  9 th  d ay  th e  a c t iv ity  rises again. A denosine t r ip h o s p h a ta se  activ ity , h o w ev er, re m a in e d  a t 
a  h igher level du rin g  th e  full observation  period . D ifferences were no ted  m o reo v e r in  th e  R N A  
and  DN A  c o n te n t o f liv e r cells as show n by  h is to ch e m ic a l m ethods. In  early  s ta g es  a n  increased  
py ro n in o p h ilia  o f en la rg ed  nucleoli is m ost c h a ra c te r is tic  besides a stronger c y to p la sm ic  s ta in 
ing. T he f irs t  change re fe rred  to  d isappears b u t  th e  second  one rem ains in liv e r  cells o f  anim als 
su b jec ted  to  ch ron ic  tre a tm e n t. DNA c o n te n t o f  n u c le i (as ascertained by  th e  F e u lg en  reac tion ) 
changes only in  th e  ch ron ic  period . H y p e rch ro m a tic  nucle i, frequently  m u ch  la rg e r  th a n  no r
m al ones a p p ea r in  in creas in g  num ber a fte r  th e  f i r s t  m o n th . These changes p o in t  to  increased  
p lo idy . H istochem ica l fin d in g s show, acco rd in g ly , m a rk e d  changes in liver tis su e  m etabo lism  
of norm al an im als u n d e r  th e  effect of HAS, a d e ta ile d  s tu d y  of which m ay  c o n tr ib u te  v a luab le  
d a ta  to  th e  u n d e rs ta n d in g  of the  m echanism  o f re g en e ra tio n .

CY TO LO G IC A L S T U D IE S  ON T H E  C E N T R A L  N E R V O U S  SYSTEM O F  F R E S H  W A T E R  
M U SSELS W IT H  SPEC IA L  R E G A R D  T O  N E U R O S E C R E T IO N

I l o n a  B .  B a r a n y i

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST

T he p re sen t s tu d ies  were perform ed o n  th e  cereb ral, pedal an d  v isc e ra l ganglia  of 
A nodonta  cygnea. T h e  m ate ria l was fixed  in B o u in , e m b ed d ed  in paraffin  an d  s ta in e d  w ith  paral- 
d eh y d e-fuchsin  o f G a b e . T he presence of n e u ro sec re tio n  was noted  in all g an g lia . Cells co n ta in 
ing  secre tion  m ay  be d iv id ed  in  th ree  g roups. T h e  m o s t freq u en t A  cells are  eg g -sh ap e d  or p y ri
fo rm , o f m ed ium  size an d  have  nuclei rich  in  c h ro m a tin . T heir sho rt an d  th in  ax o n s  are lost 
in  th e  co rtica l su b s tan ce . A  cells are filled w ith  d en se  colloid-like substance  fo r th e  m o st of the 
year. T he m ain ly  u n ip o la r  В  cells are th e  la rg e s t,  a n d  hav e  vesicular nucle i. T h ese  in freq u en t 
cells a re  fo u n d  in  th e  c en tra l zone of th e  c o rtica l su b s ta n c e  in all ganglia. T h e ir  th ic k  n eu rits  
cross th e  cellu lar co rtica l zone and  are lo st in  th e  n eu ro p il. The cy top lasm s of th e  В  cells reveal 
a g re a t v a r ia tio n  in  re sp ec t to  th e ir  secrete c o n te n t. A u th o r  regards th e  cells c o n ta in in g  d ifferen t 
am o u n ts  o f secre te  to  co rrespond  to  d iffe ren t s ta g e s  o f the  secretion cycle. Cells co n ta in ing  
l it t le  G om ori-positive  m ate ria l a t  the level o f th e  G olgi zone represen t th e  in it ia l  s tag e  of the
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p ro c e ss , w h e reas cells w ith  m o re  secre te  are in  m ore a d v a n c e d  stages. Cells fu ll o f  G o inori 
p o s i t iv e  m a te r ia l  are in th e  s to r in g  s ta g e . The sm all C cells w ith  sm all cy toplasm  a n d  d a rk  n u c le i 
a re  n u m e ro u s  a t  th e  bo rd er o f c o r tic a l and m ed u lla ry  su b s ta n c e . F rom  m orpholog ical p o in t  
o f  v ie w  th e y  belong to  glial cells. T h ese  cells also c o n ta in  G om ori-positive  substance  b u t  do  n o t  
r e v e a l  c h an g e s  w hich could  be a t t r ib u te d  to  a n e u ro se c re tio n  cycle.

T H E  P H Y L O G E N Y  OF MOSSES IN  A  N E W  LIG H T 

A . B o ros  a n d  L. V a j d a

BUDAPEST

I n  con n ec tio n  w ith  s tu d y in g  th e  new est l i te ra tu re ,  th e  w orks of Sa v ic z-L j u b i t z k a j a , 
S t e e r e , N a u m o v a , M ä g d e f r a u  a n d  N e u b u r g , th e  a u th o rs  fo rm ed  th e ir own op in io n  o n  th e  
ta x o n o m y  a n d  phylogeny  of m osses.

T h e  p la n ts  called B ry o p h y ta  d iffe r from  each o th e r  in  su c h  a  h igh degree th a t  b y  c o m p ris 
in g  th e m  in  one fam ily  and  in  m e re ly  th ree  classes th e  p re s e n t  d em an d s are no t sa tis fied . H e p a - 
t ic a e  a n d  M usci include e q u a lly  se v e ra l in d ep en d en t su ccess io n  lines. W ith in  H e p a tic a e  th e  
r e la t iv e s  o f R iccia , Anthoceros, M a rch a n d a , F ru lla n ia , a m o n g  M usci those of S p h a g n u m , 
A n d ra e a e , S p lachnum , B u xb a u m ia , Schistostega , P o ly tr ich u m  w ill p resum ab ly  re ac h  th e  r a n k  
o f  a n  in d e p e n d e n t  class as i t  a lre a d y  hap p en ed  w ith  A n th ro c e ro ta le s . According to  th e  a u th o rs  
S p h a g n u m , A ndraeae  and  th e  o th e r  M usci are fa rth e r  f ro m  e ac h  o th e r th a n  M o noco ty ledones 
fro m  D ico ty léd o n es .

C y to lo g ica l in v es tig a tio n s  e lu c id a ted  th e  re la tio n sh ip  o f m osses from  a new  a sp e c t. 
T h e  sp o ro g o n iu m  of H ep a ticae  (e x c e p t  of th e  Anthoceros species con tain ing  5 ch ro m o so m es) 
sh o w s a  lo w  m orphological v a r ia b il i ty  and  in  m ost H e p a tic a e  th e  num ber of ch ro m o so m es 
is n  =  9 a n d  on ly  a few hav e  8 o r 10, w hereas th e  c ap su la  o f th e  M usci and th e ir p e r is to m iu m s 
a re  e x tr e m e ly  various; th e  d iffe ren ces o f th e ir form  are  ta x o n o m ic a lly  im p o rtan t. T h e  n u m b e r  
o f  ch ro m o so m e s  flu c tu a te s  w ith in  w id e r  lim its (from  5 to  66) t h a n  in  Phanerogam ae.

T h e  o ld es t ex ac tly  d e te rm in e d  m oss fossils cam e to  l ig h t  from  th e  Perm  a n d  C a rb o n  
ages b u t  th e y  are  by  no m eans m o re  p rim itiv e  th a n  th e  re c e n t  fo rm s.

T h e  th e o ry  th a t  B ry o p h y ta  a re  no th in g  else th a n  red u c tio n -o rig in a te d  d e sc en d a n ts  o f  
c e r ta in  p r im o rd ia l  P te r id o p h y ta e  c a lled  P silophy ta , c a n n o t  be  accep ted  by  bryo log ists . M o st 
sp ec ie s  o f  B ry o p h y ta  are able to  re g e n e ra te  them selves to  fu ll in d iv id u a ls  from  a b i t  o f  th e ir  
b o d y , a  p ro p e r ty  inherited  fro m  T h a llo p h y ta  ancesto rs. I f  B ry o p h y ta  derived from  p r im e v a l  
P s i lo p h y ta ,  th e y  should h av e  re g a in e d  a lost p ro p e rty : a  re g e n e ra tiv e  capacity  of h ig h  d eg ree , 
b u t  th is  w o u ld  be in co n tra d ic tio n  to  th e  rule of D o l l o .

N a u m o v a  poin ted  o u t t h a t  a lre a d y  in layers o f th e  S ilu r  a n d  D evon ages sp o rae  m a y  
be fo u n d  w h ich  are considered  b y  h e r  as of B ry o p h y tae  a n d  p a r t ly  as of p rim ord ia l P te r id o 
p h y ta e ,  m o reo v e r, she d e tec ted  in  la y e rs  of the  P re c am b riu m  sp o ra e  of a p lan t m ore d e v e lo p ed  
th a n  a lg a e .

E F F E C T  O F  T H Y M EC TO M Y  O N  P H O S P H O R U S  ( P 32) M E T A B O L ISM  IN  R A T T E S T IS  

B. B u k u l y a , Z. PÓSALAKY, L. Cs á k i  a n d  G. T óth

MORPHOLOGICAL DEPARTMENT, INSTITUTE OF EXPERIM ENTAL MEDICINE 
OF THE HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST

AND DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST

A s p a r t  of a com prehensive  s tu d y  on th y m ic -g o n ad a l in te ra c tio n s  th e  effect o f th y m e c 
to m y  o n  p h o sp h o ru s  m etab o lism  in  te s te s  o f young (50 to  70 g), a d u lt (140 to 150 g) a n d  
aged  (300  g) w h ite  ra ts  was e x am in ed . A fte r in tra p e rito n e a l a d m in is tra tio n  of in o rgan ic  la b e l
led  p h o s p h o ru s  th e  tissues w ere su b je c te d  to  a m odified D a v id so n  procedure  (as desc rib ed  b y  
th e  a u th o r s  in  a n o th e r co m m u n ica tio n ). T hy m ecto m y  h a d  th e  m o s t m arked  consequences in  
a d u lt  a n im a ls .  A  strong  increase  in  th e  specific a c tiv ity  o f  te s tis -D N A -P  appeared  as e a r ly  as 
12 h o u rs  a f te r  th y m ec to m y  a n d  w as especia lly  exp lic it a f te r  3, 7 a n d  14 days. Specific a c t iv i ty  
o f th e  a c id  so lub le  frac tion  (c o n ta in in g  th e  A TP) also in c re a se d . N o changes were o b se rv ed  in  
th e  sp e c if ic  a c t iv ity  of R N S -P . N o sim ila r  sh ifts could  b e  fo u n d  in  young and old an im a ls . 
T h e  p e r c e n tu a l  d is tr ib u tio n  o f th e  s ta g es  of sperm iogenesis in  th e  tu b u li co n to rti d id  n o t  
re v ea l a n y  ch an g es th u s  p o in tin g  to  a  p ro p o rtio n a te  a c c e le ra tio n  o f all sperm iogenetic  p h a se s  
u n d e r  th e  e ffe c t o f th y m ec to m y .
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IN V E S T IG A T IO N  O F  A U X O N H E R B IC ID E S  A N D  O T H E R  T Y P E S  O F  G R O W T H - 
PR O M O T IN G  A G EN TS IN  C O N N EC TIO N  W IT H  R ESISTA N C E A N D  G R O W T H

B. F a l u d i, Á g nes  F a l u d i-D á n ie l  a n d  Mária  P a cséry

INSTITUTE OF PHYLOGENETICS AND GENETICS, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

T h e  in te n t  o f th e  p re se n t in v estig a tio n s w as to  an sw er tw o questions: (i) to  w h a t e x te n t 
does th e  double  effect o f auxonh erb ic id es — p ro m o tio n  of g row th  and to x ic i ty  — depend , 
besides co n ce n tra tio n , on  m olecu lar c o n fig u ra tio n ; (ii) how  does a co m b in a tio n  of d ifferen t 
ty p es  o f auxons in fluence g ro w th -p rom otion?

M ass cu ltu res  of p o ta to  (S o la n u m  tuberosum ) tis su e , grow n w ith  ou r o w n  tech n iq u e , 
w ere u sed . T he auxons w ere d iv id ed  in to  fo u r g ro u p s: a u x in s , phenoxy-acetic-acid regulators, 
gibberellins an d  kinetines.

In  c o n tra s t  to  o th e r  w orkers and  to earlie r o b se rv a tio n s  of th e  p re sen t a u th o rs ,  h igher 
c o n ce n tra tio n s  of ß-indoleacetic acid  p ro m o ted  g ro w th  in  p o ta to e -tissu e  cu ltu res  a lso ; com bined 
w ith  d ich lo ro p h en o x y acetic  acid  (2,4-D ) i t  show ed p ro n o u n ced  synergism  (10” 4M X 10"4M). 
R e sis tan c e  to , an d  ty p e  a n d  in te n s ity  o f g ro w th  re leased  b y , phenoxyacetic ac id  v a rie d  w ith  
th e  seven  m em bers o f th is  series. I t  app eared  th a t  su b s ti tu tio n  of Cl and  C H 3, re sp ec tiv e ly , 
fo r th e  4 th  an d  5 th  carb o n  a to m  w as m ore s ig n ific a n t th a n  th e  tw o-poin t a t ta c h m e n t .  Gibberel- 
lic acid  (10-GM 10“ 4M) p ro d u ced  n e ith e r au x o n ic  n o r to x ic  effect; i t  a n ta g o n ize d  th e  action
of 2 ,4 -D (10-5M) an d  m odified  th e  ty p e  of g ro w th  as also th e  fo rm ation  of p ig m e n ts . K in etin e , 
a d m in is te re d  alone, p ro d u ced  p rac tica lly  no e ffec t, w hile  i ts  com bination  w ith  th e  op tim al 
c o n c e n tra tio n  of 2,4-D re su lte d  in in tensified  (a d d itio n a l)  g row th  p ro m o tio n . K in e tin e  does 
n o t  in crease  to x ic ity . O ur obse rv a tio n s co n cern in g  a  com b in a tio n  of dicum arol an d  2,4-D 
w ere n o tew o rth y : th e  la t te r  a rre s ted  or m ark ed ly  d im in ish ed  th e  in v es tig a tio n s , th e  effects of 
th e  d iffe ren t auxons are  in te rd ep e n d e n t, an d  — a p a r t  fro m  depending on m o le c u la r  configu ra
t io n  a n d  co n ce n tra tio n  — governed  by th e ir p o s itio n  in  th e  reg u la to ry  sy s tem .

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

Á gnes F a l u d i-D á n ie l

INSTITUTE OF PHYLOGENETICS AND GENETICS, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

T he b io sy n th es is o f caro teno ids an d  t h a t  o f p h y to l in  th e  chlorophyll h a v e  b een  studied . 
T hese  s tu d ies  w ere p ro m p te d  by  earlier in v e s tig a tio n s  concerning albino p la n ts  accord ing  to 
w hich  th e  d ev elo p m en t o f ab n o rm al ca ro ten o id  is a  decisive fac to r in  th e  p h o to d e s tru c tio n  of 
ch lo ro p h y ll.

R ecen t re p o rts  a ffirm  th a t  th e  ch lo rophy ll c o n te n ts  o f b arley  seedlings c an  be  increased  
b y  tre a tin g  th em  w ith  leucine, a p h enom enon  a sc rib e d  to  h igher ra te  o f  s tru c tu ra l-p ro te in  
sy n th esis . T he ex p erim en ts  of B r a it h w a it e  a n d  G o o d w in  w ith  P hyom yces blakesleanus 
m ad e  i t  p ro b ab le  th a t  leucine  w as involved  in  c a ro ten o id  synthesis. W ith  th e  in f il tra tio n  of 
leuc ine, u n ifo rm ly  labe lled  w ith  14C, in to  the  leav es o f  b a rle y  seedlings, fu r th e r  w ith  th e  ch rom a
to g rap h ic  sep a ra tio n  of th e  p igm ents we tr ie d  to  dec id e  w h e th er leucine w as d ire c tly  involved 
in  th e  sy n th esis o f lea f p igm ents.

T h e  caro ten o id s in  th e  leaves d isp lay ed  m a rk e d  a c tiv ity  w h e th er th e  seedlings were 
k e p t  in  th e  lig h t o r in th e  d ark . In  darkness, th e  spec ific  a c tiv ity  of th e  c a ro te n o id s  reached  — 
w ith in  4 to  6 ho u rs  — a s ta te  o f sa tu ra tio n  a n d  a m o u n te d  to  170 per c en t o f ce llu la r leucine 
a c t iv ity . E x p o su re  to  lig h t increased  th is  fig u re  to  270 p e r cent. A ssum ing 8 leu c in e  m olecules 
to  be  n ecessary  for th e  sy n th esis of a ca ro ten o id  m olecu le , i t  w ould follow  t h a t  a b o u t  20 to  30 
p e r c en t o f th e  lea f caro ten o id s were b u ilt up  fro m  ra d io a c tiv e  leucine. L eucine  w as in co rp o ra ted  
in to  th e  ch lorophy ll m olecules as well, th o u g h  to  a  lesser e x te n t. U p tak e  b y  th e  p h y to l of the  
ch lo ro p h y ll in creased  w ith  ex trem e  ra p id ity  in  lig h t. T he inference seem s th e re fo re  ju stified  
t h a t  th e  action  of leucine by  w hich it  p ro m o tes th e  d iffe ren tia tio n  of c h lo ro p la s t  an d  inh ib its  
p h o to d es tru c tio n  is b a sed  — beyond  th e  p ro m o tio n  o f p ro te in  syn thesis — o n  th e  fa c t th a t  i t  
c o n s titu te s  a d irec t p recu rso r in  th e  sy n th esis o f isop ren o id s in  the  p las tid s .
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INFLAMMATION AND pH  

G. H o N T i

POLYCLINIC, KECSKEMÉT

In f la m m a tio n  is th e  con seq u en ce  of a t is su e - tra u m a . T h e  p H  of the  in flam ed  tis su e  is 
ac id . A cid o sis  p rovokes th e  m ig ra tio n  of leukocytes fro m  th e  h ig h er to th e  low er p H . I t  is w ell 
k n o w n  t h a t  acidosis induces sy m p a th o m im e tic  effects a n d  in c re ase  of calcium -level. H is ta m in e  
is a n  a c id  m a te ria l  and  th e  ch ief a c t iv a to r  of RES. (P e rh a p s  th e  biological p rim u m  m o v en s o f  
th e  A C T H -m o b iliza tio n .) I t  is a n  in te re s tin g  question  ho w  c an  a lkali decrease th e  in fla m ed  
r e a c tio n  o f th e  tissues. 72 h o u rs  a f te r  th e  in trav en o u s ly  a d m in is te re d  Congo-red a n d  s u b c u ta 
n eo u s h is ta m in e  th e  sk in  becom es re d  o n  th e  place of th e  in je c tio n . (The cap illa ry  e n d o th e liu m  
b eco m es R E S  b y  h is tam in e .) On th e  p lace  of a n tih is ta m in e  in j. (e. g. su p rastin ) a w h ite  a re a  
( in h ib i t io n  o f p h a g o cy te -a c tiv ity )  is  seen. T he exam ined  ac id  m a te ria ls  (nicotin ic acid , m e ra p id , 
sa licy lic  ac id ) p roduced  sim ilar e ffec ts  as th e  h is tam in e  a n d  th e  alkali m a te ria ls  (N a H C 0 3,. 
s u p ra s t in ,  p ip o lp h en ) hav e  in h ib ite d  th e  phagocytosis. T h e re  a re , how ever, a lka line  h is tam in e - 
l ib e ra to rs  (ad re n a lin , tu b o c u ra r in )  to o . In  th is  case th e  a lk a li e ffec t is only one fa c to r  th e  o th e r  
fa c to r  b e in g  h is tam in  m o b iliza tio n . A ccord ing  to  these  e x a m in a tio n s  th e  pH  of a m a te r ia l  is 
o n ly  o n e  fa c to r  to  be exam in ed  to g e th e r  w ith  th e  o thers . I f  a n  a lka line  m ate ria l d ecreases th e  
loca l p h e n o m e n o n  of th e  in f la m m a tio n , th e  defence a g a in s t th e  in fection  d im inishes to o . T he 
re su lt  o f  th e se  in v estig a tio n s a re  im p o r ta n t  for in fec tion  th e ra p y .

E F F E C T  O F  H E P A R IN  A N D  IT S  CO M PO N EN TS O N  M U SC U LA R  C O N TR A C TIO N

Ce c il ia  H orváth  and  G. Csa b a

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST

T h e  p re se n t stud ies w ere p e rfo rm e d  on iso lated  frog  h e a r ts  on a S trau b  canu le . H e p a rin  
d e p re ssed  th e  h e a r t  fu n c tio n  a n d  h a d  a d iasto lizing  ac tion , as also  observed by  earlie r a u th o rs . 
T he h e p a r in  b in d in g  p ro ta m in e -su lp h a te  qu ick ly  stops th e  h e a r t  be tw een  systo le a n d  d ias to le . 
D ru g s h a v in g  a d irec t effect on th e  sin u s node (a tro p in e , a d ren a lin e ) did no t a lte r  th e  e ffec t 
of h e p a r in  o r p ro tam in e-su lp h a te . T e n  p e r cen t calcium  c h lo rid e  re s to red  the  h ep arin  d ep ressed  
h e a r t  m u c h  fa s te r  th a n  p u re  R in g e r  so lu tion . H e a rt s to p p e d  in  systo le  un d er calc ium  effec t 
s ta r ts  b e a t in g  a fte r  ad d itio n  of h e p a rin . T h e  experim en ts th u s  rev ea led  an a n tag o n is tic  ac tio n  
of h e p a r in  a n d  calcium  on frog  h e a r t .  T h e  effect of c o m p o n e n ts  o f heparin  w as also te s te d . 
G lu co sam in e  p ro v ed  to  be in effec tiv e , w hereas glucuronic ac id  h a d  a heparin-like  e ffect. F re sh  
so lu tio n  o f  th e  lactone of g lu cu ro n ic  acid  was also in effec tiv e  b u t  becam e effective  a f te r  24 
h o u rs . A  m ix tu re  o f equal p a r ts  o f th e  lac to n e  of g lucu ron ic  ac id  an d  glucosam ine h a d  also a 
h e p a rin - lik e  effect. All these  e x p e rim e n ts  show th a t  th e  e ffec t o f  glucuronic acid is en h an c ed  
b y  g lu co sam in e . H ow ever, a ro le o f th e  su lp h a te  groups in  th e  co m p le te  heparin  m olecu le  can  
n o t be  ru le d  o u t, as systo lic  ca lc iu m  c o n tra c tu re  can  be a n u lle d  on ly  w ith  com plete  h e p a r in  
an d  n o t  w i th  g lucuronic  acid  o r w ith  a  g lucosam ine-g lucuron ic  acid  m ix ture . A u th o rs  su g g e st 
th a t  h e p a r in  a c ts  th ro u g h  a sol-gel m echan ism .

L A T E  P L IO C E N E  P L A N T S  F R O M  T H E  C O U N T Y  VAS (W . H U N G A R Y )

E . H orváth

SAVARIA MUSEUM, DEPARTMENT OF NATURAL HISTORY, SZOMBATHELY

R e se a rc h  w ork  co n d u cted  in  th e se  la s t  years succeed ed  in  discovering in  th e  a rea  o f  
th e  c o u n ty  V a s  som e sites of fossil p la n ts  w hich  m ake i t  p o ss ib le  to  gain  an  in sig h t in to  ages 
h i th e r to  u n k n o w n  in  H u n g a ry  as to  th e ir  flo ris tic  aspect. T h e  re c e n tly  discovered fossil lo ca li
ties a re :  S ó to n y , K em enesm ihály fa , O laszfa , G ersek ará t a n d  Sé. Fossil p lan ts  o f th e  sam e 
age w ere  fo u n d  besides th e  c o u n ty  V as also  a t  H idegség, c o u n ty  S o p ro n  and  n ear A szód, c o u n ty  
P est. A s to  th is  tim e th e  follow ing p la n t  species were fo u n d : C har a  sp ., Osmunda parsch lug iana  
(U n g .) A n d r e á n s z k y , Pteris sp ., S a lv in ia  natans (L .) A l l ., G lyptostrobus europaeus (B r n g t .) 
H e e r , R a n u n c u lu s  sp., B etula  p en d u la  R o th , A in u s  incana  (L .)  M n ch ., M yrica  spp ., S a lix  
cinerea  L ., S . fra g ilis  L ., S . alba L ., S . dasyclados W im ., S . v im in a lis  L ., S. elaeagnos S c o p ., 
S. repens  L ., S. repens L. ssp. rosm arin ifo lia  Cel a k ., S. retusa  K .,  S . caprea L. (?), Ir is  p seuda-  
corus L ., P hragm ites com m unis  T r in ., T y p h a  latifolia  L ., T . angustifo lia  L. The fossil b e a r in g
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lay e rs  a re  considered  as belong ing  to  th e  u p p erm o st p a r t  o f L a te  P liocene. T his age is su p p o rte d 1 
besides a series o f v a rio u s s tra tig ra p h ic  reasons b y  th e  g re a te r  p a r t  o f th e  com plex  of th e  p la n t  
rem a in s b e tw een  w hich th e  species o f  S a lix  p re d o m in a te ; as to  freq u en cy  th e y  a p p ro ac h  th e i r  
m ax im u m  d u rin g  th e  P rep le is to cen e . T he d iscovery  o f Glyptoslrobus europaeus, O sm unda  
parschlugiana  and  P teris  sp . in  re c e n t tim e, is to  a c e r ta in  e x te n t  in  c o n tra d ic tio n  w ith  th is  
s ta te m e n t tim e , these  p la n ts  re q u ire d  a h igher te m p e ra tu re . B u t  if  we consider th e  fa c t  t h a t  
G lyptoslrobus in  va rio u s loca lities  o f C en tra l-E u ro p e  p e rs is ts  th ro u g h  th e  w in ter, i t  is im ag in ab le  
th a t  u n d e r a sim ilar c lim a te  i t  m ay  hav e  occurred  a t  re la tiv e ly  low  te m p e ra tu re s  in d ic a te d  
b y  th e  o th e r  fossils fo u n d  to g e th e r. A t th e  end of L a te  P lio cen e  in  th e  g rea te r p a r t  o f H u n g a ry  
a cool an d  m o is t c lim ate  w as d o m in a n t. T he fossil re m a in s  im b ed d ed  of Glyptoslrobus, O sm unda  
a n d  Pteris in d ica te  still s tro n g  connections w ith  a w a rm -te m p e ra te  Pliocene f lo ra , w hile  th e  
fossil ty p e  considered  as S a lix  retusa  m ay  an nounce  in  ad v an c e  th e  ap p ro ach  o f th e  g lacial 
period . T he co h ab ita tio n  of ty p e s  rep resen tin g  tw o d iffe re n t c lim ates  in  a re s tr ic te d  a rea  m u s t 
h a v e  p a r tly  biological a n d  ecological, p a r tly  g eo g raph ica l reaso n s . O ur fossil p la n ts  d e te rm in e  
co n seq u en tly  th e  fin a l p e rio d  of th e  L a te  P liocene a n d  th u s  th e y  m ay  be used  as in d ic a to rs  in  
s tra tig ra p h y . F ro m  th e  p o in t o f  v iew  of b o tan y  we o b ta in e d  in fo rm a tio n s w h ich  enab le  u s  to  
fo rm  an  id ea  on th e  p la n t  life o f th e  epoch im m ed ia te ly  p reced in g  th e  glacial p e rio d , a t  le a s t  
fo r th e  a q u a tic  and  r ip a r ia n  v e g e ta tio n  respec tive ly .

H IST O C H E M IC A L  E X A M IN A T IO N  O F E B E R T H ’S L IN E S  IN  M A M M A LIA N H E A R T
M USCLE

F. Jo ó

DEPARTMENT OF ANATOMY, MEDICAL UNIVERSITY, SZEGED

E le c tro n  m icroscopic  s tu d ie s  of m am m alian  h e a r t  (v a n  B ree m a n , Sjö s t r a n d  a n d  A n - 
d e r s so n , M oore  a n d  R u sk a ) su p p o rt th e  view  th a t  E b e r th ’s lines are  specia lized  ju n c tio n s  
b e tw een  cellu lar u n its  o f th e  m y o card iu m . B ased  on th ese  in v es tig a tio n s  th e  a u th o r  exam in ed  
th e  h istochem ical s tru c tu re  o f th e  E b e r th ’s lines. A cco rd in g  to  R avin  an d  co-w orkers e stero ly - 
t ic  a c tiv ity  o f th e  m y o ca rd iu m  as revea led  b y  th e  n a p h th y l  a c e ta te  and  in d o x y l a c e ta te  m eth o d s 
is localized  in  a diffuse o r g ra n u la r  form , w ith o u t a n y  cy to lo g ica l localization . A u th o r  fo u n d  in  
his ex p erim en ts  c a rried  o u t  b y  th e  H o lt in d o x y l a c e ta te  tech n iq u e  (m odified  acco rd in g  to 
SÁV a y  a n d  Cs il l ik ), t h a t  th e  E b e r th ’s lines an d  b o rd e rs  o f  m uscle cells e x h ib ited  a n  in ten siv e  
re ac tio n , th u s  p ro d u c in g  a m osaic-like  p a tte rn  w ith  a  d iffuse  b ack g ro u n d  a c tiv ity . T h e  reac tio n  
w as com ple te ly  in h ib ited  b y  a  p re -in cu b atio n  in  10-3 М escrine . F u r th e r  ex p erim e n ts  pe rfo rm ed  
b y  m ean s of th e  C revier B e lan g er th io lace tic  acid m e th o d  fo r cho linesterase  rev ea led  no  re ac tio n  
in  th e  w ork ing  m uscle. A cco rd in g  to  G o l d st e in , E b e r th ’s lines show  a w ell-defined  period ic  
acid-Schiff p o sitiv ity . A tte m p ts  w ere therefo re  m ad e  to  fa c ilita te  th e  p e n e tra tio n  of th e  chro- 
m ogenic su b s tra te  b y  m ean s of a n  en zym atic  d ep o ly m eriza tio n  of m uco p o ly sacch arid es. R a ts  
w ere k illed  by  p rod u c in g  a  d ias to lic  b lock in jec tin g  in tra v e n o u s ly  5 pe r cen t p o ta s s iu m  chloride  
so lu tio n  an d  sm all pieces o f  th e  r ig h t v en tric le  w ere in c u b a te d  a t  room  te m p e ra tu re  in  a  10 pe r 
c en t h y a lu ro n id ase  so lu tio n  (“ H y a so n ” , O rganon) fo r  10 m in . A fter th is  t r e a tm e n t  fro zen  sec
tio n s w ere c u t w ith o u t f ix a t io n  an d  “ s ta in ed ”  fo r ch o lin esterase  b y  m ean s o f th e  C revier—- 
B elanger m eth o d . F iv e -m in u te s  in cu b a tio n  re su lte d  in  th e  ch ara c te ris tic  p a t te rn  o f  E b e r th ’s 
lines. T h e  enzy m atic  a c t iv ity  cou ld  be com ple te ly  in h ib i te d  b y  p re tre a tin g  th e  sec tio n s w ith  
10-3 М eserine. D i-iso p ro p y lflu o ro p h o sp h o n ate  (S X 10~e M) h a d  no effect. A ccord ing  to  these  
in v estig a tio n s, E b e r th ’s lines seem  to  co n ta in  a specific  enzym e, th e  a c t iv ity  o f w hich , how ever 
is m ask ed  in  som e w ay  ( “ c ry p to -en zy m e” ). C h o linesterase  p re sen t in  th e  su rface  m em b ran es 
con n ec tin g  ne ig h b o u rin g  cells m ig h t p lay  a  c e r ta in  ro le  in  th e  tran sm iss io n  o f im p u lses from  
cell to  cell as in  m y o n eu ra l ju n c tio n .

SEA SO N A L O B S E R V A T IO N  O F T H E  E F F E C T  P R O D U C E D  B Y  M E L A N O C Y T E - 
ST IM U LA TIN G  H O R M O N E  (M SI!)

I .  K ausz

2УЭ DEPARTMENT OF SURGERY, “SEMMELWEIS” HOSPITAL OF THE COUNTY COUNCIL, BUDAPEST

I t  is know n  fro m  c o m p a ra tiv e  a n a to m y  th a t ,  re la tiv e ly , th e  in te rm e d ia ry  lobe  is la rg es t 
in  th e  p i tu i ta ry  o f f ish  liv in g  u n d e r c o n s tan t a tm o sp h e ric  p ressu re  in  th e  w a te r . In te rm e d in  
h as been  used  fo r 40 y e a rs  b y  o p h th alm o lo g ists in  cases o f  th e  p ig m e n ta ry  d e g en e ra tio n  of th e
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r e t i n a .  T ra n s p la n ta t io n  of th e  p i tu i t a r y  o f  th e  carp  (C yp rin u s carpio  L .) w as ro u tin e ly  p e rfo rm ed  
in  o u r  h o sp ita l  since 1959. S in ce  1961, n o t th e  h y p o p h y s is  o f th e  fish  itse lf, b u t  th e  h y p o 
p h y s is  o f  o th e r  anim als w h ich  h a d  b een  tre a te d  w ith  ca rp  p i tu i ta ry ,  is tr a n s p la n te d  to  p a tie n ts  
su f fe r in g  fro m  re tin a l d e g e n e ra tio n . I t  w as fo u n d  b e tw e e n  1959 an d  1961 th a t  re su lts  w ere 
m o re  s a tis fa c to ry  in c e r ta in  se a so n s  o f th e  y e a r  a n d  less so in  o th ers . T he n e ce ss ity  arose, 
th e re fo re ,  to  e laborate  a  m e th o d  su ite d  to  a sc e r ta in  th e  m o st fa v o u rab le  p e rio d  fo r  t r a n s p la n 
t a t i o n s  a n d  w hich, m o reover, w o u ld  p ro v e  th e  c o rrec tn ess  o f th e  a ssu m p tio n  th a t  th e  t r a n s 
p l a n t a t i o n  of th e  p i tu i ta ry  g la n d  o f  an im als  p re tre a te d  w ith  fish  h y p o p h y sis  g a v e  a c tu a lly  
b e t t e r  r e s u l ts  th a n  a  d irec t t r a n s p la n ta t io n  of th e  c a rp  p i tu i ta ry .  I t  w as f ir s t  th o u g h t  t h a t  th e  
d e te r m in a t io n  of g o n ad o tro p ic  h o rm o n e  w ould  so lve th e  p ro b lem , b u t  th e  c o n sid e rab le  m arg in  
o f  e r ro r  in  G alli—M ainini re a c tio n  n e ce ss ita te d  th e  sea rch  fo r a n o th e r  m eth o d . T h e  s im p lest 
p ro c e d u re  seem ed to  be a  s y s te m a tic  o b se rv a tio n  o f th e  effec t o f in te rm ed in . O b serv a tio n s  
c o n d u c te d  fo r a  year, h av e  y ie ld e d  th e  follow ing re su lts :

T h e  e ffec t of M SH is m o s t  p ro n o u n ced  in  M ay, J u n e  a n d  Ju ly ,  i. e. d u r in g  th e  period  
o f  sp a w n in g . B y m eans o f a  m e th o d , k n o w n  in  f ish  b io logy , th e  effec t o f th e  M SH  c a n  be in 
c re a se d  b y  40 per cen t d u rin g  th e  p e rio d  o f sp aw ning . L ed  b y  th ese  co n sid era tio n s, th e  t r a n s 
p l a n t a t i o n  is now perfo rm ed  in  th e  a b o v e  h o sp ita l b e tw een  M ay an d  Ju ly ,  a n d  c lin ica l re su lts  
h a v e  fu l ly  ju s tif ie d  th is  p ra c tic e . A s re g a rd s  th e  ab o v e-d esc rib ed  in d ire c t t r a n s p la n ta t io n , th e  
n u m b e r  o f  cases is n o t larg e  e n o u g h  so fa r  to  ju s t ify  d e fin ite  conclusions.

E X P E R IM E N T A L  S T U D IE S  O N  P O L Y M O R P H IS M  IN  A N K IST R O D E S M U S A N D
K IR C H N E R IE L L A

I. K iss

PEDAGOGICAL HIGH SCHOOL, INSTITUTE OF BOTANY, SZEGED

P o ly m o rp h ism , w ith  sp ec ia l r e g a rd  to  m o rp h o g en e tic  fa c to rs , w as s tu d ied  in  clone cu l
tu r e s  a n d  n a tu ra l  m ass p ro d u c tio n s  o f th e  u n ice llu la r g reen  a lgae A n kistrodesm us  a n d  K irch- 
nerie lla . P o ly m o rp h ism  o ccu rred  m a in ly  as a “ Chlorella cycle” , b u t  m u tu a l im ita tio n  o f  c h a ra c 
t e r s  w a s  a lso  seen. The Chlorella cy c le  m an ifes ts  as p ro d u c tio n  o f ro u n d  cells d u rin g  o n togenesis. 
I n  A n k is tro d e sm u s  th is p h e n o m e n o n  h as  a lread y  b een  desc rib ed  b y  B e u e r in c k  a t  th e  end 
o f  t h e  l a s t  c en tu ry  and  w as r e c e n tly  d iscussed  b y  M cM il l a n . P re se n t a u th o r  also fo u n d  an 
in f r e q u e n t  rep lacem en t o f n o rm a l d iv is io n  b y  d iv is ions p ro d u c in g  ro u n d  au to sp o re s  su b se 
q u e n t ly  dev elo p in g  in to  ty p ic a l v e g e ta t iv e  cells b y  b ip o la r  e lo n g a tio n . S om etim es c o n tin u o u s  
p ro d u c t io n  o f ro u n d  cells in s te a d  o f  e lo n g a tio n  was o b se rv ed , i. e. th e  chlorelloid m orp h o g en esis  
p e rs is te d .  Cells o f Kirchneriella obesa b e in g  in  Chlorella cycle f i r s t  f la t te n ,  th e n  a n  in d e n ta tio n  
g r a d u a l ly  e x te n d in g  to w ard s b o th  e n d s  ap p ea rs . T h is  g ra d u a l change re su lts  in  fo rm a tio n  of 
c re s c e n t- s h a p e d  cells. D ifferen t m o rp h o g e n e tic  processes lead  fro m  chlorello id  cells to  c h a ra c 
te r i s t ic  v e g e ta t iv e  form s in  K irch n erie lla  a n d  A nkistro d esm u s, po ss ib ly  expressing  d ifferences 
i n  th e  m o le c u la r  s tru c tu re  o f th e  c y to p la sm . T he o ccu rren ce  o f Chlorella cycle in  b o th  genera  
p o in ts  to  th e i r  ancestral r e la tio n sh ip . F a c to rs  e lic iting  th e  p e rsis ten ce  of th e  Chlorella cycle 
n e e d  f u r t h e r  s tu d y . M echanism s o f d iv is io n  in d e p e n d e n t  o f e lo n g a tio n  an d  absence o r la s tin g  
in h ib i t io n  re sp ec tiv e ly  of s tre tc h in g  fa c to rs  m ay  be in v o lv e d  in  these  processes.

M O R P H O G E N E T IC A L  R O L E  O F  N U C L E IC  A C ID S IN  E A R L Y  O N T O G E N E S IS  O F 
A SC A R IS L U M B R IC O ID E S  V A R . SU IS

L . K o m á ro m y  an d  A . T ig y i

DEPARTMENT OF PHYSIOLOGY AND BIOLOGY, MEDICAL UNIVERSITY, PÉCS

I n  th e  p re sen t w ork th e  D N A  c h an g es  before  a n d  d u rin g  c leavage w ere s tu d ie d  b y  h is to - 
c h e m ic a l m e th o d s . The m a te ria l w as f ix e d  in  C arnoy , d e h y d ra te d  an d  em bed d ed  in  p a ra ff in . 
F e u lg e n  r e a c t io n  was p e rfo rm ed  a cc o rd in g  to  R a f a l k o . N ucleic  acids w ere d e m o n s tra te d  
f u r th e r  w i th  ga llocyanine-chrom e a lu m  a n d  m e th y l g reen -p y ro n in e  sta in in g . D N A  c o n te n t  of 
cells f r o m  o v a rie s , ov iducts a n d  u te r i  w as d e te rm in ed . T h e  F eu lg en  sta in in g  of th e  g erm  cells 
d e c re a se s  in  th e  d irection  fro m  th e  o v a rie s  to  th e  u te r i .  N o D N A  could  be d e m o n s tra ted  in  th e  
p ro n u c le i  o f  fe rtilized  ova th a t  p ro v e d  to  b e  F eu lg en  n eg a tiv e . O v a  in  early  s tages o f  c leavage , 
i. e. c o n ta in in g  on ly  few b las to m ers  re v e a le d  a cyclic a p p ea ran c e  o f F eu lgen  p o s it iv ity . Cells 
in  te lo p h a s e  o r  in te rp h ase  a re  F e u lg en  n e g a tiv e . A c o n s is ten t s ta in in g  w as fou n d , h o w ev er, in  
eg g s c o n ta in in g  a large n u m b er o f b la s to m e rs .
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T H E  E F F E C T  O F A L K A L IN E  M E T A L  A N D  A L K A L IN E  E A R T H  M E T A L  IO N S  O N  T H E  
R H Y T H M IC  ACTIVITY O F  T H E  L A R V A E  O F  F R E S H -W A T E R  M U SS E L S

E . L ábos a n d  J .  S a la n k i

INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, DEBRECEN

T he effect o f various c o n c e n tra tio n s  o f  sa lts  fo rm ed  b y  chloride  o f som e c a tio n s  fu n d a 
m e n ta lly  invo lved  in  s tim u la to ry  processes, such  as K +, N a +, M g f+ a n d  Ca * o n  th e  rh y th m ic  
a c t iv i ty  o f  th e  la rv ae  of f re sh -w a te r  m ussel (A nodon la  cygnea)  w as s tu d ied . T h e  g lochidia  
o b ta in e d  from  th e  lam ellae o f th e  g ill w ere se lec tive ly  a llo tte d  in to  g ro u p s of 25 e ac h  a n d  ob
se rv ed  fo r 10 — 30 m in u tes  u n d e r  m icroscope. T he a tta in e d  a c t iv ity  w as reco rd ed  b y  th e  m in u te . 
E a c h  one of th e  aforesaid  ions p ro d u ced  an  increase  o f a c t iv ity  b u t  th e  c o n c e n tra tio n s  e lic iting  
a c t iv i ty  an d  th e  tim e periods o f th e  effect were co n sid erab ly  d ifferen t. F o r  th re s h o ld  concen
t r a t io n , th e  ions m ay  be a rra n g e d  in  th e  follow ing o rd er: К  >  Mg >  N a >  Ca. T a k in g  th e  
tim e  p e rio d  of a c tiv ity  in to  co n sid e ra tio n , th e  1 — 2 X 10-3 M co n ce n tra tio n  o f  KC1 w as fo u n d  
to  y ie ld  an  increased  a c tiv ity  la s tin g  over 30 m in u tes , a  phen o m en o n  w hich  c a n n o t be  o bserved  
in  th e  o th e r  ions. T he a c t iv ity  in creas in g  effect o f N aC l, CaCl. an d  MgCL ta k e s  p lac e  in  less 
th a n  10 m in u te s  a t  every  c o n ce n tra tio n . T he effect o f h ig h er c o n ce n tra tio n s  o f  KC1 re su lts  
in  a  la s tin g  co n trac tio n  of th e  a d d u c to r  m uscles o f g loch id ia. T he o u ts ta n d in g  e ffe c t o f  p o ta s 
siu m  ions m ay  be in te rp re te d  b y  th e ir  being  d irec tly  in v o lv ed  in  th e  s t im u la to ry  p ro cesses of 
th e  a d d u c to r  m uscles an d  in  th e  o ccurring  m em b ran e  p h enom ena.

B IO L O G IC A L  G R A D IE N T S A N D  T H E  V IR U S-C A U SE D  D E G E N E R A T IO N  O F  L U P IN U S
L U T E U S L.

J .  Gy . Maácz

DEPARTMENT OF LUPINE-BREEDING, AGRICULTURAL EXPERIMENTAL INSTITUTE OF NYÍRSÉG,
NYÍRTELEK-GYULA TANYA

T he v irus-caused  “ n a rro w -leav ed n ess”  sp read in g  am ong lu p in e  species th e  w o rld  over 
is considered  a n  ecological d isease  b y  som e resea rch  w orkers. I t  is a cco m p an ied  b y  s te rility , 
w h ich  — accord ing  to  p ra c tic a l experience  — does n o t occur a t  all o r on ly  to  a  low  degree in 
e a rly  sow ings (perform ed a b o u t till A pril 10 in  H u n g a ry ), b u t  increases p ro p o r t io n a te ly  w ith  
d e lay in g  th e  sowing tim e .

In  period ical sow ing e x p e rim e n ts  (w hen sow ing is c arried  o u t a t  d iffe re n t d a te s )  during  
th e  ph ase  from  sowing to  flo w ering , o b se rv a tio n s were d irec ted  to  follow ing fa c to rs :  th e  accu
m u la te d  tem p e ra tu re , n eeded  fo r  th e  given phase , len g th  and  n u m b er o f in te rn o d s , h e igh t 
o f th e  p la n t, to ta l  n itro g e n -c o n te n t in  d iffe ren t s ta lk  he ig h ts . F o r th e  d e v e lo p m e n ta l phase 
60 d ay s  an d  an  accu m u la ted  te m p e ra tu re  o f ab o u t 1050° C, for th e  s ta r t  o f th e  cy c le  a b o u t  10° C 
te m p e ra tu re  a re  requ ired . So th e  p h ase -eq u a tio n  g iven  b y  L y sse n k o  m ay  be  se t  u p  for the  
v a r ie ty  “ 911 G y t.”  o f L u p in u s  lu teus  w ith  a fa irly  good e s tim a te  as follow s: 250 +  10 .5n  =  1050, 
w here  n  m eans th e  n u m b er o f days. T he d ev e lo p m en ta l s ta te  o f  th e  p la n t  m a y  be charac 
te rize d  b y  th e  n u m b er a n d  le n g th  o f in te rn o d s , p lo ttin g  th e  values o f th e  fo rm er o n  th e  abscissa 
a n d  th o se  of la t te r  on th e  o rd in a te , acco rd ing  to  th e  follow ing g ra d a tio n a l e q u a tio n :  у  — a ■ x°. 
H e re  a is th e  len g th  of th e  in te rn o d  from  th e  co ty led o n , i. e. th e  s ta r tin g  p o in t o f  th e  h a lf-p a ra 
b o la  (x  =  0) expressed  b y  th e  e q u a tio n  and  b in d ica te s  th e  c o n s ta n t  w h ich  d e te rm in e s  the 
a sc en t o f th e  p a rabo la  re fe rrin g  to  th e  g iven  sow ing period . In  case o f p lan ts  g ro w n  fro m  sowings 
w ith  in te rv a ls  o f one w eek, th e  v a lu e  of a increased  from  3 to  6, d en o tin g  t h a t  th e  f i r s t  in te rn o d  
dev elo p ed  from  th e  f ir s t  sow ing h a d  a  len g th  of 3 m m . w hereas t h a t  o f th e  1 1 th  p h ase  grew 
6 m m . long. D uring  th e  sam e tim e  th e  v a lu e  of b decreased  from  1.89 to  0 .98 , acco rd in g ly  the 
p a rab o la  becam e m ore a n d  m ore f la t .  T h e  d is tr ib u tio n  o f th e  N -c o n ten t in  th e  s ta lk  of the 
p la n t  m ay  be ch arac te rized  b y  a  sim ilar g rad ien t. U n d e r no rm al d e v e lo p m en ta l co n d itio n s  the 
g ra d a tio n  is p o rtray e d  acco rd in g  to  th e  eq u a tio n : log у  =  log a +  b ■ log  x  b y  a  s tra ig h t 
lin e  w ith  a slope to th e  X  ax is  ( th e  d irec tio n a l ta n g e n t)  d e te rm in ed  b y  b. T h e  p h a se s  o f la te r 
sow ings d ev ia te  co n tin u a lly  fro m  th e  e q u a tio n , in d ic a tin g  th e  successive c e s sa tio n  o f th e  g ra
d a tio n , i. e. th e  v eg e ta tiv e  o rg an s (m ore nodes) becam e p rev a len t, th e  n a rro w -le a v ed n e ss  disease 
increases, m anifesting  its e lf  a ll th e  m ore in m an y  b u t  less o rgan ized  leaves, s h o r te r  peduncles 
a n d  sm alle r seed p ro d u c tio n . T h e  eq u a tio n s  p e rta in in g  to  th e  d iffe re n t d e v e lo p m e n ta l phases 
ch an g e  co lla te ra lly  w ith  th e  g ra d a tio n . T herefore  th e  d eg en era tio n  of th e  p la n t  a n d  th e  decrease
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o f  c ro p  m ay  also be u n d e rs to o d  o n  ecological-biological b a s is . W ith o u t u n d e rra tin g  th e i  m por- 
t a n c e  o f  a v irus-caused  in fe c tio n , i t  m u s t be stressed  t h a t  i t s  ro le  in  th e  d eg en era tio n  of lup ine  
is  a b so lu te ly  ex ag g era ted  b y  so m e  research  w orkers.

H ISTO C H E M IC A L  S T U D IE S  O N  T H E  S T R U C T U R E  O F  P L A N T  C E LL  W A L L  

J .  G y . M a á c z  a n d  E . V á g á s

DEPARTMENT OF LUPINE-BREEDING, AGRICULTURAL EXPERIM ENTAL INSTITUTE OF NYÍRSÉG,
NYÍRTELEK-GYULÁT ANYA

AND TECHNICAL SCHOOL, BUDAPEST XXL, CSEPEL, CSILLAGTELEP

F u r th e r  stud ies o n  th e  t r ip le  s ta in  published e a r lie r  b y  th e  a u th o rs  h av e  led  to  th e  
h y p o th e s is  th a t  in  th e  m e c h a n ism  o f  sta in in g  the  size o f  th e  m olecu les p lay s an  im p o r ta n t  role.

T h e  cellulose cell w a ll is  s ta in e d  in tensive  b lue  b y  A s tra b la u . S a fran ine  is b o u n d  to  th e  
w a ll  less  as th e  process o f  l ig n if ic a tio n  proceeds. C o n c u rren tly , th e  yellow  colour o f au ram in e  
b e c o m e s  dom inating . U l t im a te ly ,  th e  m o st com pact s to n e  cells (in  th e  co rtex  o f  C orylus)  
w o u ld  n o t  get sta ined  e v en  b y  a u ra m in e . The s ta in in g  re a c tio n  is in te rp re te d  b y  th e  a u th o rs  
a s  fo llo w s: a strab lau  ap p lie d  as f i r s t  s ta in  is in co rp o ra te d  in to  th e  cellulose w all w ith  th e  la rg 
e s t  in te rm ic e lla r  spaces. A u ra m in e  a n d  safranine are  b o u n d  to  th e  lign ified  cell w alls; a  sa lt 
b o n d  is  estab lished  b e tw ee n  th e  b a s ic  N -atom s and  th e  p h e n o lic  h y d ro x y l g ro u p s of lignin . 
T h e  lig n in  substances d e p o s ite d  in  th e  in te rm icellar sp aces in h ib i t  f i r s t  th e  in co rp o ra tio n  of 
th e  g re a te r  safranine m olecu les: th e r e  is v irtu a lly  no  sp ace  fo r  sa fran in e  in  th e  in te rm ice lla r  
sp a c e s  filled  w ith  lignin a n d  th is  r e s u l ts  in  a  negative sa fra n in e  re a c tio n  a n d  a p ositive  au ram in e  
r e a c t io n  respec tive ly  ( tra c h e a e , c o m p o sed  m iddle lam ellae ). T o  p ro v e  th e  above h y p o th es is  
o n  th e  sam e m ateria l m a g d a la  r e d  w as su b s titu te d  fo r sa fra n in e . I t  w as fo u n d  th a t  m ag d a la  
re d  a  su b s tan ce  hom ologous to  s a f ra n in e  b u t  hav ing  la rg e r  m olecu les c a n n o t be b o u n d  a t  th e  
h e a v i ly  lign ified  places w h ich  g a v e  w ith  safranine a w eak  p o s itiv e  reac tio n . T his in d ic a te s  th a t  
m a g d a la  re d  has even less c h a n c e  o f  g e ttin g  in to  th e  lig n if ied  in te rm ic e lla r  spaces. S a fran ine  
is r e g a rd e d  ra th e r  as a  f ib re  d y e  a s  in  th e  given c o m b in a tio n  th e  m o st lign ified  e lem en ts ( t r a 
c h e a e , trac h e id s  of G y m n o sp erm s) w e re  sta ined  only w ith  a u ra m in e . T h e  in te rp re ta tio n  of th e  
m e c h a n ism  of sta in ing  m ere ly  b y  ch em ica l term s does n o t  seem  ju s tif ie d  because th e  s tu d y  of 
th e  d e n s i ty  of u l tra s tru c tu re  o f  th e  p la n t  cell wall a n d  i ts  in te rp re ta t io n  is possib le to  som e 
e x t e n t  b y  th e  m eans of o rd in a ry  l ig h t  m icroscopes if  th e  size o f th e  dye m olecules m ade  allow-
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a n ce  for. T h e  m olecule m odels o f th e  dyes app lied  re fle c t m ore or less p recise ly  th e  re sp ec tiv e  
sizes b u t  i t  sh o u ld  be  n o ted  th a t  on ly  th e  nucleus o f co p p erp h ta lo cy an in e  lies in  th e  p la n e  of 
th e  p a p e r  w hile th e  s te ric  s tru c tu re  o f th e  o th e rs  d ep en d s  on  th e  d irec tion  o f th e  chem ica l 
b o n d s a n d  on th e  ro ta t io n  of th e  v a rio u s g roups.

(1) A strablau : m o lecu lar w eigh t u n k n o w n , a p p ro x im a te ly  1000. O nly  th e  p h ta lo c y a -  
n ine  nu c leu s is re p re se n ted  in  th e  figu re .

(2) S a fra n in e  : m ix tu re  o f M,M an d  M ,M ,M \ C l-salts: C2UH I9N 4C1 a n d  C2lH 2,N 4Cl; 
th e  m o lecu la r w eigh ts a re  350.84 an d  364.87 re sp . S y n : phenosafran ine.

(3) M agdala red : m ix tu re  o f R  a n d  R ,R \  C l-sa lts: C30H 2oN 3C1 a n d  C30H 21C1; th e  m ole
c u la r  w e igh ts: 457.97 a n d  472.95 resp . Syn: n a p h to sa fra n in e .

(4) A u ra m in e  : m olecu lar w eigh t 303.827, C17H 22N 3C1.

P E R IO D S  O F  M A X IM U M  G R O W T H  IN  CU LTIV A TED  PL A N T S

G y . M á n d y

NATIONAL INSTITUTE OF AGROBOTANY, TÁPIÓSZELE

T h e  a p p ea ran ce  of th e  period ical m ax im u m  is  a  sign ifican t p h en o m en o n  in  th e  “ g rea t 
p e rio d ”  (SACHS 1874) o f th e  lo n g itu d in a l g ro w th  o f  c u ltiv a te d  p lan ts . I t  is th e  la rg e s t am ong 
th e  d iffe ren tia l v a lu es o f lo n g itu d in a l g row th . P e rio d ic  va lues are less b o th  b e fo re  a n d  a fte r 
i t .  In v e s tig a tio n s  hav e  show n th a t  all period ic  v a lu e s  o f g row th , an d  e sp ecia lly  th e  periodic  
m ax im u m , are o f g re a t im p o rtan ce  fo r th e  d e te rm in a tio n  o f th e  ecological c h a ra c te r  a n d  req u ire 
m en ts  o f c u ltiv a te d  p lan ts  (M á n d y ). C on d u c tin g  ecological research  w o rk , th e  a u th o r  had 
occasion  to  s tu d y  th e  law s of th e  m an ife s ta tio n  o f period ica l m ax im a a n d  p a r tic u la r ly  their 
p e rce n tu a l share  in  th e  to ta l  bo d y  len g th . Several co n sid era tio n s a rg u ed  in  f a v o u r  o f  w eekly 
m easu rem en ts , so t h a t  th e  re su lts  an d  f in d in g s  re fe r to  w eekly v a lu es. O n  th e  basis 
o f  th ese  d a ta  th re e  p la n t  ty p es  can  be  d is tin g u ish ed : (1) p lan ts  g row ing  w ith  m o d era te  
v ig o u r in  w hich  th e  periodic  m ax im u m  does n o t  exceed  20 per cen t o f to ta l  b o d y  heigh t, 
e. g. h o p , h em p , soy b ean ; (2) p la n ts  grow ing v ig o ro u sly  w ith  m ax im a  e x ceed in g  20 per 
cen t, e. g . w h ea t, b a rley , o a t, m aize; (3) p la n ts  d e p en d e n t on  ecological in flu e n ce s  in  w hich 
m ax im a  below  20 p e r cen t m ay  be caused  b y  m o d e ra te  conditions (sunflow er) o r con d itio n s of 
h ig h er te m p e ra tu re  (m uskm elon). I t  has  been  fo u n d  t h a t  th e  periodic m ax im u m  is  no  fu n c tio n  
o f  h e ig h t, i ts  v a lu e  depends on  th e  g ro w th -rh y th m  o f th e  v eg eta tiv e  b o d y  a n d  is p re su m ab ly  
co n n ec ted  w ith  th e  a c tiv ity  o f g ro w th -p ro m o tin g  a n d  g ro w th -in h ib itin g  su b s ta n c e s . Ecological 
ch an g es h av e  no effect on  th e  b e h av io u r o f ty p e s  (1) a n d  (2) values do n o t, a s  a  ru le , exceed 
40 p e r  c e n t  o f th e  to ta l  he igh t.

C H A N G E S O F  R A D IA T IO N -R E S IS T A N C E  IN  E S C H E R IC H IA  C O L I В 

V e r a  M a n n h a r d t - K u t a s  

[ NSTITUTE FOR RADIOBIOLOGICAL RESEARCH, BUDAPEST

1500 I .  U ./m l., 2000 I. U ./m l. an d  2500 I .  U ./m l. p en ic illin -resistan t s tra in s  w ere produced 
fro m  E . coli В  b y  using  S z y b a l s k i ’s g ra d ie n t p la te  techn ique. M u ltiseg m en ted  b a c te r ia l f ila 
m e n ts  w ere fo rm ed  u n d e r th e  in fluence  of th e  pen ic illin  t re a tm e n t. R a d ia t io n  se n s it iv ity  of th e  
p e n ic illin -u n tre a te d  an d  th e  p e n ic illin -re s is tan t s tra in s  h as been co m p ared , u s in g  X -rad ia tio n  
o f  h igh  do se -in ten sity  (13.640r/m in.).

M easuring  th e  effect o f ioniz ing  ra d ia tio n  b y  p e rcen tu a l su rv iva l, r a d ia tio n  resistance  of 
p e n ic illin -re s is ta n t s tra in s  was sig n ifican tly  h ig h er, th a n  in  th e  s tra in s  n o t  t r e a te d  w ith  pen i
cillin . R a d ia tio n  resistan ce  w as th e  h ig h est in  a  s tra in , w hich was re s is ta n t  e v en  to  2500 I. U ./ 
m l. penicillin .
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HERPETOLOGICAL STUDIES ON THE RIVER TISZA

M . M a r i á n

FERENC MÓRA MUSEUM, SZEGED

A u th o r , as a m em b er o f a te a m  of sc ien tists s tu d y in g  th e  life in  the  riv er T isza , in v es ti-  
g a te s  since  1957 th e  am p h ib ian  a n d  re p tilia n  faunas o f th e  T isza , w ith  special reference to  ecolog
ical a n d  coenological con d itio n s. F ro m  th e  h e rp eto lo g ical p o in t  o f view , th e  T isza is h a rd ly  
e x p lo red  y e t, ev idenced  also b y  th e  fa c t th a t  the  m a jo r i ty  o f  h a b ita t  d a ta  p roved  to  be  new . 
T h e  liv e  w a te rs  of th e  T isza  g ra n t a  h a b ita t  only fo r th e  la rg e -b o d ied , carn ivo rous R a n a  escu- 
lenta  L . a n d  R ana rid ibunda  P a l l . T he tw o species rep lace  e ach  o th e r  in  th e  l i t to ra l  zone o f 
th e  u p p e r  a n d  lower reaches o f th e  r iv e r. T he wet, p a r t ly  w e t, a n d  d ry  h a b ita ts  of th e  in u n d a te d  
a reas, a n d  th e  in te rre la tio n sh ip s  o f th e  am p h ib ian  species in h a b it in g  th em  are v e ry  in te re s tin g . 
T he su rv iv a l o f th e  a m p h ib ian  p o p u la tio n s  is m ainly  d u e  to  th e  shallow  stand ing  w a te rs  o f  th e  
n a v v y  ho les . Sum m er d ro u g h t has a  c a ta s tro p h ic  effect on  a m p h ib ia n  p ro p ag atio n . T he d raw in g  
of c h an n e ls  be tw een  th e  n a v v y  holes and  th e  river w ou ld , b esides increasing  th e  f ish -s to c k , 
also p ro m o te  th e  su rv iv a l o f a m p h ib ia n  larvae. In  e x tre m e ly  d ro u g h ty  periods, som e n e w t a n d  
frog  spec ies re tire  for a  “ su m m er r e s t”  in  th e  deep crev ices o f  th e  c layey soil. T he n u m b ers  o f  
in d iv id u a ls  o f rep tilian s  a re  m u ch  sm alle r th a n  those  of a m p h ib ian s , owing to  th e  h a b ita ts  
be ing  less fav o u ra b le  fo r th e ir  req u irem en ts . In  th e ir  m a jo r i ty ,  th e y  are eu ry to p  species, b u t  
V ipera  berus L. an d  Lacerta v iv ip a ra  J a c QU. are s ten o to p  ones. V ipera berus L. w ere fo u n d  on  
th e  T isza  p la te a u s  in  still e x ta n t  fo res ts , sites w ith  a re la tiv e ly  low  m icroclim ate. T h is re lic t  
species liv es o n ly  here, on  a  c lay ey  soil, in  H ungary . T h e  still r a re r  re lic t species Lacerta v iv ip a ra  
J a c q u . w as also show n fro m  th e  T isza  p la teau s. In  th e  p e a t  b o g s of th e  B á b ta v a , i t  b u ild s  i ts  
ga lleries, cu rio u s ly  enough , w ith in  th e  in ch -th ick  sp h a g n u m  p ad s . W hile th e  fo rm erly  fa r-  
ra n g in g  E m y s  orbicularis L. is beco m in g  g rad u ally  e x tin c t a lo n g  th e  T isza ,Lacerta taurica  P a l l .* 
c h a ra c te r is tic  o f the  P la ins, ad v an c es  along th e  dikes o f th e  in u n d a tio n  areas. T his is p ro b a b ly  
b ro u g h t a b o u t  b y  th e  novel u til iz a t io n  of th e  alkali (szik) p la in s :  from  the  a reas now  flo o d ed  
to  c u lt iv a te  rice  and  breed  fish , th e  san d -lizard  m ig ra tes to  th e  h ig h er, d rier, and  u n d is tu rb e d  
sites, th u s  also to  dam s a n d  levees.

ST U D IE S O N  C A -R E G U L A T IO N  IN  O S T E IC H T H Y E S  

T . M o n t s k o , A. T i g y i  a n d  Z . T h a n  

DEPARTMENT OF PHYSIOLOGY AND BIOLOGY, MEDICAL UNIVERSITY, PÉCS

T h e  C a-m etabo lism  of C yp rin u s carpio  and  its d ep en d e n cy  on  C a-con ten t of th e  en v iro n 
m en t w ere  s tu d ie d  in  ch ron ic  ex p erim e n ts . In  en v iro n m en ts  p o o r  in  calcium  (hypocalcic) an  
in itia l f a s t  d ro p  a n d  su b seq u en t n o rm aliza tio n  of the  se ru m  Ca lev e l w as observed. E n v iro n 
m en ts r ic h  in  calc ium  (h y perca lc ic) e lic ited  a slow increase  o f se ru m  Ca level. T he e x p erim en ts  
show t h a t  se ru m  Ca level is d e p e n d e n t n o t only on  th e  m ilieu . P re se n t find ings fav o u r th e  
a ssu m p tio n  o f th e  ex is tence of an  a c tiv e  con tro l m echan ism  w h ic h  can  com pensa te  th e  d ro p  
of serum  Ca leve l evoked  b y  E D T A -2 N a. D ifferen t Ca u p ta k e  from  th e  en v iro n m en t b y  
d iffe ren t t is su e s  an d  lack  of p a ra lle l changes in  tissue a n d  se ru m  Ca level p o in t to  a re g u la tio n  
localized in  th e  tissues.

D IS T R IB U T IO N  O F  CADM IUM  IN  T H E  ORG ANS O F  F R E S H -W A T E R  M USSEL W H E N  
P E R IO D IC  A C T IV IT Y  IS C H A N G E D  B Y  CdCl2

Z. N a g y  an d  J .  Sa lá n k i

CENTRAL RESEARCH LABORATORY AND INSTITUTE OF PHYSIOLOGY,
MEDICAL UNIVERSITY, DEBRECEN

P re v io u s  s tu d ies  have  show n t h a t  period ic  a c tiv ity  e n su re d  b y  th e  fu n c tio n  of a f re sh 
w a te r  m usse l’s a d d u c to r  m uscle can  be ch arac te ris tica lly  ch an g ed  i f  CdCl2 is added  to  th e  w a te r  
su rro u n d in g  th e  an im al. O w ing to  th is  e ffec t, th e  lasting  s ta te  o f a c t iv ity  will be su b s ti tu te d  
by  th e  a lte rn a t io n  of sh o rt (2 — 5 h rs) p e rio d s of a c tiv ity  an d  re s t . A s th e  a c tiv ity  could n o t be 
rees tab lish ed  b y  sim ple  w ash ing  a n d  as th e  p ro p e rty  of m ussels to  s to re  o r b ind  a n u m b er o f
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su b s tan ces from  th e  su rro u n d in g  w a te r  is w ell-know n (G a l t s o f f ), i t  seem ed necessa ry  to  in v es
tig a te  w h e th er Cd cap ab le  o f  in fluencing  so s ig n ifican tly  th e  an im al’s physio log ical fu n c tio n  
accu m u la tes  an d  to  w h a t e x te n t  in  th e  d iffe ren t o rg an s o f  th e  m ussel u n d e r th e  g iven  e x p eri
m en ta l conditions. S tu d ies  w ith  th e  m eth o d  of em ission  sp e c tra l analysis h av e  rev ea led  th a t  
th e  d iffe ren t o rgans o f th e  an im a l a f te r  being  k e p t in  w a te r  co n ta in in g  CdCl2 a n d  a f te r  being  
w ashed  fo r th ree  h o u rs  m a y  be a rran g ed  in  th e  follow ing o rd e r  o f Cd co n te n t: gills >  m an tle  >  
a d d u c to r  m uscles >  ly m p h . I n  these  in v estig a tio n s th e  C d -co n ten t o f th e  m an tle  a n d  th a t  o f 
th e  sy p h o n  p a r t  o f th e  m a n tle  as co rre la ted  to  each  o th e r  w ere given special a tte n tio n  since 
th e  la t te r  region p lay s a n  o u ts ta n d in g  role in  th e  re g u la tio n  o f  a c tiv ity , b u t  no s ig n ifican t d iffe r
ence w as found . T h is p o in ts  to  th e  fa c t th a t  th e  d is tr ib u tio n  ra tio  of Cd in th e  o rg an s is n o t 
c o rre la ted  w ith  th e  fu n c tio n a l ro le o f Cd. In  o th e r w o rd s , fo r th e  g rea te r p o rtio n  of Cd n o t  
“ b in d in g ”  b u t  r a th e r  “ s to r in g ”  occurs.

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

G. N é m e t h  and L. Cs ík

INSTITUTE OF BIOLOGY, MEDICAL UNIVERSITY, SZEGED

A uthors in v e s tig a te d  th e  effect o£ d ifferen t c o n c e n tra tio n s  o f colchicin a n d  d iffe ren t 
d u ra tio n  of UV ir ra d ia t io n  on  Telrahym ena p yrifo rm is. M ass cu ltu res  were b re d  a n d  colchicin 
ad d ed  to  th e  cu ltu res  in  su ch  doses as to  o b ta in  c o n c e n tra tio n s  o f 0 .0 5 ,0 .1 ,0 .2 ,0 .5 , a n d  1.0 g. 
pe r 100 m l. o f p e p to n  m ed iu m . A fte r  th is  tre a tm e n t 200 an im a ls  rem oved  fro m  e ach  fla sk  an d  
th e ir  len g th  an d  w id th  w ere d e te rm in ed . All an im als g ro w n  in  th e  presence of colchicin  differed  
in  th e ir  len g th  a n d  w id th  fro m  th e  con tro l sp ec im en s. All d ifferences p ro v e d  to  be 
s ta tis tic a lly  s ig n ifican t. I n  th e  second p a r t  of th e  e x p e rim e n ts  th e  au th o rs  b re d  m ass cu ltu res  
w hich  were ir ra d ia te d  fo r 10, 20, 30, 40, 60, m in u tes  b y  UV lig h t. All UV lig h t t r e a te d  an im a ls  
h av in g  been m easu red  in  th e ir  len g th  and  w id th  p ro v e d  to  be sm aller th a n  th e  co n tro l speci
m ens. T he differences w ere s ig n ifican t here too. T hese  re su lts  confirm ed  th e  a u th o rs ’ earlie r 
fin d in g s th a t  th e  changes in  fo rm  ap p ear on acco u n t o f changes of m etab o lism , occu rrin g  as 
a re su lt of m en ta l co n d itio n s. T hese changes as p o in te d  o u t in an  earlie r c o m m u n ica tio n  
a p p ea r  as changes in  b o d y  d im ensions.

N IT R O G E N  A N D  P H O S P H O R U S  A SSIM ILA TIO N  IN  V A R IO U S D E V E L O P M E N T A L
STAGES O F  R IC E

G. PÁLFI

INSTITUTE OF PLANT PHYSIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

N itrogen  a n d  p h o sp h o ru s  assim ila tion  in  rice  (D u n g h a n  Shali) was in v es tig a te d  b y  lea f 
analysis in  o p tim u m  c o n d itio n s o f c u ltiv a tio n  on  g ra ss la n d  c lay  soil n o t fa v o u rin g  th e  incidence 
o f diseases. S am ples w ere  ta k e n  o n  12 in stan ces d u rin g  th e  grow ing season. I t  h a s  been  e s ta b 
lished  th a t  in  th e  case o f  20 cm . m ean  flooding on ly  3 w ell developed  leaves can  be  fo u n d  on  th e  
rice  shoots a f te r  sh o o tin g . T h e  low er leaves being  c o v e re d  b y  w a te r  p erish  a n d  th is  lead s to 
crop  fa ilure. L eaf a n a ly s is  a t  va rio u s in se rtio n  levels h a s  show n th a t  n itro g en  a n d  p h o sp h o ru s  
c o n te n ts  decrease  fro m  th e  to p  of th e  p la n t d o w n w ard s a n d  ex h ib it m ax im u m  v a lu es a t  tw o  
d ev elo p m en ta l s tages: in  tille rin g  an d  in  flow ering. F ro m  th e  tren d s  o f th e  cu rv es fo r N  and  
P  co n te n ts  conclusions can  be  d raw n  as to  th e  n u tr i t io n a l  s ta tu s  o f th e  p la n ts  a n d  th e ir  N and  
P  req u irem en ts  re sp ec tiv e ly . In  th e  case o f o p tim u m  su p p ly  w ith  n u tr ie n ts  th e  cu rv es fo r th e  
3 lea f  in se rtio n s ru n  m ore  or less paralle l as show n  in  m o st experim en ts  u n d e r  th e  p re sen t 
s tu d y . W here  th e  N  cu rv es o f th e  low er and  u p p e r leav es  s ig n ifican tly  d e v ia te  fro m  th e  p a ralle l 
we are  a p p a re n tly  fac in g  n itro g e n  deficiency. T h is co n clu sio n  is su p p o rted  b y  th e  low  to ta l  
n itro g en  c o n te n t o f th e  g ra in  in  th e  la te r  d ev e lo p m en ta l s tages. M axim a of p h o sp h o ru s  c o n te n t 
w ere fo u n d  a t  all th re e  in se rtio n s  in  tillering  an d  f lo w erin g . I t  is very  likely  fro m  th is  fin d in g
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t h a t  th e  p h osphorus su p p ly  w as sa tis fa c to ry  d u rin g  th e  w hole grow ing season. T h is  is easily  
se e n  f ro m  th e  N : P  ra tio  (6.1 in  th e  av erage  o f 3 in se r tio n  levels). T he p h o sp h o ru s  c o n te n t 
fo u n d  in  rice  grown on lim e -d efic ie n t a lk a li (szik) soils p ro m o tin g  disease d e v e lo p m e n t was 
f a r  b e lo w  o f th is  figure. I t  m ig h t b e  supposed  th a t  n itro g e n  ab u n d an ce , as a fa c to r  k n o w n  to  
p ro m o te  disease developm en t, is  a c tu a l ly  co m p ara tiv e  p h o sp h o ru s  deficiency. I n  o u r  op in ion  
i t  w o u ld  be  m ore co rrec t to  c la im  P -defic iency  in  co n n ec tio n  w ith  rice d iseases b e ca u se  th is 
w o u ld  p o in t  to  th e  n ecessity  o f  su p p ly in g  these  rice  p la n ts  w ith  availab le  p h o sp h o ru s , e. g. 
p h o sp h o ru s  supplied  b y  fo lia r ap p lic a tio n .

T H E  E F F E C T  O F S E R O T O N IN  A N D  ITS R E L A T E D  C OM POU NDS AS W E L L  AS 
C A T E C H O L A M IN E S  ON T H E  R H Y T H M IC  A C TIV ITY  O F  T H E  L A R V A E  O F  F R E S H 

W A T E R  M U SSEL

J .  Sa l á n k i, E . L ábos an d  K a t a l in  S. R ózsa

INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, DEBRECEN,
AND INSTITUTE OF ZOOLOGY, KOSSUTH LAJOS UNIVERSITY, DEBRECEN

P ro ceed in g  from  th e  su p p o s itio n  t h a t  in  th e  s t im u la to ry  processes o f m olluscs se ro to 
n in  p la y s  th e  p a r t  of a specific  h u m o ra l su b stan ce  (W e l s h , K o sh to y an ts), w hile  c a tec h o l
a m in e s  h a v e  no such role, th e  a u th o r s  in v es tig a te d  th e  e ffec t o f th e  above su b s ta n c es  on  th e  
rh y th m ic  a c tiv ity  of th e  g lo ch id ia  o f  th e  fresh -w a te r  m usse l (A nodon ta  cygnea). S e ro to n in , 
t r y p to p h a n  and  5 -h y d ro x y try p to p h a n  as well as ad ren a lin e , n o rad ren a lin e  a n d  ty ra m in e  
w e re  fo u n d  to  produce a n  e q u a lly  sig n ifican t in it ia l  in crease  in  a c tiv ity  (las tin g  3 — 5 m in .) 
in  c o n c e n tra tio n s  as low as 0.1 — 1 /tg./'ml. T ry p ta m in e  p ro v e d  to  be th e  m o st a c tiv e . U pon  
i ts  a p p lic a t io n , a strik ing  in crease  in  a c t iv ity  la s tin g  over te n  m in u te s  was observed . C a tech o l
a m in e s  in  low  co n cen tra tio n  do n o t  g ive  rise  to  a  la s tin g  in crease  in  ac tiv ity , w hile h ig h e r  con
c e n tr a t io n s  (100 /tg/.m l.) h av e  a n  in h ib ito ry  effect. T h e  a u th o rs  assum e th a t  these  su b s ta n c es  
o f  p ro v e d  a c tiv ity  d irec tly  in flu en ce  th e  fu n c tio n  o f th e  em b ry o n a l a d d u c to r m uscle . E x p e r i
m e n ta l  re s u lts  suggest th a t  a t  th e  g loch id ia l phase  o f  o n to g en y , try p ta m in e  w h ich  is  close to  
se ro to n in e  p lay s  an  im p o r ta n t ro le  in  th e  s tim u la to ry  p rocesses o f b ivalves, w hile  se ro to n in  
i ts e lf  h a s  as y e t no a c tiv a tin g  e ffe c t a t  th is  phase . T he in h ib ito ry  effect o f c a tech o lam in es  
a r is in g  o n ly  in  a h igher c o n c e n tra tio n  can  h a rd ly  be re g ard e d  as physiological.

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

A ra n k a  Sta m m er

INSTITUTE OF GENERAL ZOOLOGY AND BIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

T h e  c iliary  gang lion— as re g a rd s  its  s tru c tu ra l a n d  n e rv e  con n ec tio n  — is v e ry  v a r ia b le  
in  th e  d if fe re n t  classes of th e  v e r te b ra te s  a n d  differences m a y  be fo u n d  also am ong th e  d iffe re n t 
sp ec ies . T h is  la t te r  is m ain ly  cau sed  b y  differences in  age o f  th e  an im als exam ined .

T h e  c iliary  ganglion o f th e  f ish e s  jo in s  w ith  th e  tr ig e m in a l ganglion group  a n d  h as  a  
c e re b ro sp in a l  ch arac te r consisting  o f  u n i- or b ip o la r cells. I n  th e  frog  th e  ganglion  is e n tire ly  
d if fe re n t. I t s  m u ltip o la r cells possess a  sim ilar c h a ra c te r  to  m o st o f th e  sy m p a th e tic  g an g lia  
in  g e n e ra l.  O f th e  re p tile s :liz a rd s  a n d  sn ak es h av e  s im ilar c ilia ry  gang lia  to  those  o f  th e  b ird , 
c o n s is tin g  o n ly  of un ipo lar cells a n d  h a v in g  one ro o t o rig in a tin g  fro m  th e  ocu lo m o to riu s . T he 
c il ia ry  g a n g lio n  accordingly be lo n g s h e re  m ere ly  to  th e  p a ra sy m p a th e tic  system . T h e  s t ru c tu re  
o f th e  c il ia ry  ganglion in  tu r tle s  is, h o w ev er, id en tica l w ith  t h a t  o f th e  frog ganglion  co n ta in in g  
n o th in g  b u t  m u ltip o la r cells. M am m als h av e  m ixed  gan g lia  w ith  3 roo ts  ( trig em in u s , o cu lo 
m o to r iu s , sy m p ath icu s). In  th is  case  th e  cells a re  m u ltip o la r  a n d  v e ry  v a riab le  as to  fo rm  a n d  
size o f  th e  d iffe ren t species. D ogs, c a t t le ,  horses, ch im panzees a n d  h u m an s are  c h a ra c te riz e d  
b y  w in d o w -lik e  cells whose d e n d rite s  a re  u n ite d  q u ite  n e a r  th e  cell bodies fo rm in g  ho les of 
d if fe re n t  size. T his ty p e  was n e v e r fo u n d  in  th e  c ilia ry  g ang lion  of Erinaceus, T a lp a , L e p u s ,  
C ite llu s , M u s , Rattus, Cavia, Cricelus, F elis, Ovis a n d  Capra.
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No neuro sec re tio n  is show n in  th e  cells o f th e  c ilia ry  gang lia  by  th e  G om ori m e th o d , b u t  
v e ry  d iffe ren t fo rm s of sy n ap ses  a re  found  in  th e  cells o r n e a r  to  th em  (C au u a  m eth o d ). In  
frogs, tu r tle s  an d  b ird s fin e  f ib re s  fo rm ing  pericellu la r cap su le s  a re  p re sen t as syn ap ses. In  m a m 
m als beside th e  p e rice llu la r f ib re s  end-bu lbs are  fo u n d  as sy napses in  co n sid erab le  n u m b er. 
T he form s of th e  syn ap ses can  be  d e m o n s tra ted  also b y  th e  cho linesterase  a c t iv ity  in  th e  c iliary  
ganglion  (K o e lle—F ried en w ald  m ethod).

T he nerve  cells o f th e  y o u n g  an im als are  e x tre m e ly  co m p act, th e  p rocesses o f  th e  cell 
bodies a re  h a rd ly  d iscern ib le  a n d  synapses are n ev er seen . T h e  c iliary  ganglia  o f th e  o ld  an im als 
a re  ch arac te rized  b y  th e  g re a t  a m o u n t of synapses.

T he differences show n in  th e  s tru c tu re  an d  n e rv e  co n n ec tio n  of th e  c iliary  g ang lion  m ay  
b e  re la te d  to  th e  in n e rv a tio n  o f th e  op tic  layers.

T H E  E F F E C T  O F  C A R B O N  D IO X ID E  AT S T U N N IN G  E X P E R IM E N T S  IN  AN IM A LS

A. Szabados

HUNGARIAN MEAT RESEARCH INSTITUTE, BUDAPEST

In  1961 th e  effec t o f c a rb o n  d ioxide (C 0 2) w as ex am in ed  on s lau g h te r  an im a ls  b y  th e  
a id  o f a p ro to ty p e  s tu n n in g  eq u ip m e n t designed b y  th e  H u n g a rian  M eat R esea rch  In s t i tu te .  
A b o u t 10,000 hogs a n d  16 sheep  w ere d riven  in to  th e  s tu n n in g  room  filled  w ith  th e  m ix tu re  
o f carbon  d ioxide an d  a ir  o f v a rio u s concen tra tio n s . T h e  re su lts  of th e  ex p erim e n ts  a re  as fo l
low s: th e  effect o f C 0 2 a n d  i ts  d iffe ren t degrees o f e ffic ien cy  are  d e te rm in ed  b y  th e  gas con
c e n tra tio n  (tim e ra tio  (cc)t). C 0 2 w ith  a low c o n c e n tra tio n  (10 to  20 p e rce n t b y  vo lu m e) h ad  
a n  a n aesth e tic  effec t on  th e  an im als , b u t  th e  b re a th in g  a n d  v asom oto ric  cen tres  w ere v io len tly  
ir r ita te d . M edium  c o n ce n tra tio n s  (30 to  50 p e rce n t b y  vo lu m e) in duced  serious d y sp n o ea  and 
m oto ric  a g ita tio n . R e sp ira tio n  increased  to  50 a n d  p u lse  ra te  even  to  200, i. e. to  th e  th ree fo ld  
o f n o rm al, in  th is  co n d itio n . I n  v e ry  h igh  C 0 2 c o n c e n tra tio n s  (70 to 78 p e rce n t b y  vo lu m e) th e  
an im als were s tu n n e d  a f te r  20 to  40 sec. T heir re flex es ( th e  “ b lin ck ”  also) fa iled , th e  re sp ira tio n  
becam e period ical, h e a v y , KusSMAUL-type, its  r a te  d ec reased  to  2 to  3, a n d  th e  p u lse  r a te  to 
10 to  15, ». e. to  th e  !/ä to  t /G o f n o rm al, b u t th e  re m a in in g  life-functions becam e m ore  v igorous. 
T h e  an im als aw ak en ed  fro m  th is  deep n arco tic  s ta te  in  2 to  3 m inu tes on  fresh  a ir, a n d  a fte r  
fu r th e r  5 to  6 m in u te s  th e y  s to o d  up . D eleterious a fte r-e ffec ts  were n o t o b se rv ed  even  a fte r  
24 hours. New re su lts : th e  an im a ls  endure  m uch  h ig h e r  co n cen tra tio n s  o f C 0 2 acco rd in g  to  the  
p re sen t e x p erim en ts  th a n  s ta te d  in  th e  lite ra tu re  t ill  now  w ith  an im als as well as w ith  m an. 
T he C 0 2 in h igh  c o n ce n tra tio n  (65 — 78 p e rcen t b y  v o lu m e) has a stu n n in g  effec t a n d  all stages 
o f narcosis m ay  be in d u ced  in  th e  experim en ta l an im a ls , so as I. analgesia , I I .  s ta d iu m  excita- 
tion is, III . s ta d . to le ra n tia e  s. n a rco ticu m ,IV . s ta d . p a ra ly tic u m  s. aep h y c ticu m . T hese  are  th e  
re su lts  o f th e  special n a rco tic  effect o f C 02 an d  o f th e  a n o x ia  o f th e  o rgan ism . C 0 2 d e a th  is n o t 
th e  re su lt o f th e  p a ra ly s is  o f th e  b rea th in g  cen tre , b u t  o f th e  g rad u ally  d ev elop ing  to ta l  an o x ia , 
so th is  is a  re sp ira to ry - to x ic  d e a th . Prolonged C 0 2 e ffec t causes o ften  su b e n d o c ard ia l ex tra -  
v a sa tu s  in  th e  m y o ca rd iu m , a n d  p le tho ra , or b lo o d  s ta g n a tio n  resp ec tiv e ly  in  th e  liv e r and  
m esen teric  v e in s .

H E R E D IT A R Y  A N D  E N V IR O N M E N T A L  FA C T O R S IN  T H E  IN C ID E N C E  O F  
C O N G E N IT A L  H IP  L U X A T IO N

G. Szem ere  a n d L. Cs ík

INSTITUTE OF BIOLOGY, MEDICAL UNIVERSITY, SZEGED

O pinions a b o u t th e  o rig in  o f congenital h ip  lu x a tio n  w idely d iffer. Som e w o rk ers  su p 
pose a genetic  m a lfo rm a tio n  as th e  basis o f th is  d isease , while o th ers  su g g est t h a t  th e re  is 
a change in  th e  m etab o lism  o f th e  em bryo w hich  lead s  to  th e  defic ien t d ev e lo p m en t o f th e  
bones.

A u th o rs  ex am in ed  100 fam ilies in  w hich  h ip  lu x a tio n  occurred , a n d  d e m o n s tra te d  th a t  
th e  100 p ro b a n d i h a v e  h a d  16 b ro th e rs  a n d  s is te rs  ( i .  e. 20 .5%  of th e  b ro th e rs )  a n d  29 o th e r
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r e la tiv e s  su ffering  from  co n g en ita l h ip  lu x a tio n . T he fam ily  m em b ers had  o th e r  d e v e lo p m en ta l 
a b n o rm a li t ie s  in  23 fu r th e r  cases. O n  th e  o th e r h a n d  th e  fam ilies o f ch ild ren  b o rn  w ith  h ip  
lu x a t io n  liv e d  in  s ign ifican tly  w o rse  social co n d ition  th a n  th e  average  of th is  c o u n try . P ro 
b a b ly  th e  d e fic ien t v ita m in  u p ta k e  f u r th e rs  th e  d ev e lo p m en t o f c o ngen ita l hip lu x a tio n . A u th o rs  
su p p o se  th e re fo re  th a t  a se x -lim ite d  h e re d ita ry  p ro p e rty  is responsib le  for th is  a b n o rm a lity , 
b u t  lu x a t io n  becom es m an ifes t o n ly  w h en  en v iro n m en ta l c o n d itio n s p ro m o te  i ts  d ev e lo p m en t. 
I t  is p re su m a b le  th a t  w ith  a f u r th e r  rise  in  liv ing  s ta n d a rd s  w ould  decrease th e  in c id en ce  of 
c o n g e n ita l  h ip  luxation .

C O N T R IB U T IO N S  TO T H E  S E P A R A B IL IT Y  O F  T H E  C H O L IN E S T E R A S E  A C T IV IT Y
O F  M YOSIN

Á. S z ö ő r , A . K ö v é r  an d  M. S z a b o l c s

IN STITUTE OF PHYSIOLOGY AND CENTRAL LABORATORY, MEDICAL UNIVERSITY, DEBRECEN

M y o sin  free from  a c tin  w as p re p a re d  from  th e  s tr ia te d  m uscle of ra b b it  acco rd in g  to  
P o r t z e h l , S c h r a m m  and  W e b e r  a n d  b y  e x tra c tio n  of 0.2 M MgCl2 so lu tion  re sp ec tiv e ly . T h e  
m y o sin  p re p a ra tio n s  re p re c ip ita te d  th re e  tim es were su b je c ted  to  h e a t- tre a tm e n t acco rd in g  to  
L o c k e r  o n  53° C a t pH  6.2 fo r  5 m in u te s .

U n d e r  th e  influence of h e a t - tr e a tm e n t  th e  m yosin  w as p a r tia l ly  co ag u lated  a n d  dep o ly - 
m erized . T h e  cholinesterase  a c t iv i ty  rem a in ed  u n ch an g ed  as re la te d  to  th e  s ta r tin g -p o in t. 
T h e  c o a g u la te d  p ro tein  c o n ta in ed  82 to  88 per cen t o f th e  to ta l  q u a n ti ty  o f p ro te in  a n d  50 to  
60 p e r  c e n t  o f th e  to ta l ch o lin e stera se  a c tiv ity . T he specific  a c t iv ity  o f th e  frac tio n  re m a in in g  
in  th e  s o lu tio n  increased  2 to  3 t im e s . F u r th e r  a u g m e n ta tio n  of th e  specific a c t iv i ty  w as 
o b se rv ed  w h e n  th e  frac tio n  re m a in in g  in  th e  so lu tion  w as d ia ly zed  w ith  d istilled  w a te r  a t  0° 
fo r tw o  h o u rs  a n d  the  p re c ip ita te  ( P x) o b ta in e d  a fte r  c en tr ifu g a tio n  solved in  0.5 M KC1. T h e  
c h o lin e s te ra se  a c tiv ity  w as he ld  p ra c t ic a lly  b y  th e  P t . A fte r  fu r th e r  h e a t- tre a tm e n t o f P t 
a n d  r e p e t i t io n  of dialysis th e  spec ific  a c t iv i ty  o f th e  P 2 fra c tio n  p ro d u ced  in  th is  w ay  w as 15 — 25 
itm e s  h ig h e r  th a n  th e  original a c t iv i ty  o f  th e  m yosin. I t  is re m a rk ab le  th a t  th e  ch o lin e stera se  
a c t iv i ty  is  a lw ay s  a p ro p e rty  o f th e  P  frac tio n s  being  m y o sin -like  as to so lub ility . L o c k e r  
cou ld  f in d  desam in ase  a c tiv ity  a f te r  h e a t- tre a tm e n t  o f P t on ly  in  th e  su p e rn a ta n t o f P 2.

C O N T R IB U T IO N S  TO T H E  F L O R A  O F  G Y Ö M R Ő  A N D  ITS E N V IR O N M E N T
«

Z. T a r c z a y

“ PETŐ FI” CO-OPERATIVE FARM, GYÖMRŐ

T h e  a u th o r  proceeded to  s tu d y  th e  f lo ra  of th e  v illage G yöm rő  and its  e n v iro n m en t in  
1960. T h e  p la n t  m ateria l o f th e  d if fe re n t  a reas was sy s te m a tica lly  g a th e red  in  an d  th e  soil 
co n d itio n s  o f  th e  sam ple p lo ts  w ere  re g is te re d  on th e  m ap  av ailab le . In  th e  f irs t  p lace  i t  w as 
a im ed  a t  to  m a rk  th e  bou n d aries a n d  to  su rv ey  those  t r a c ts  w h ich  are  still covered  w ith  th e  
o rig ina l v e g e ta t io n  b u t  will soon loose i t ,  d u e  to  changes in  th e  b ran ch es  of cu ltiv a tio n .

T h e  v illag e  Gyöm rő lies a b o u t  27 k ilom etres e a s tw ard s  fro m  B u d ap es t w h ere  th e  
so u th e rn  fo o th ills  of the  C se rh á ta lja  a d jo in  th e  H u n g a rian  G re a t P la in  (Alföld). I ts  f lo ra  o ccu 
pies th e  a re a  in  w hich th e  C se rh á t-B ö rz sö n y  flo ris tic  d is tr ic t  o f th e  M atricum  is c o n tig u o u s  
to  th e  P ra e m a tr ic u m  of th e  E u p a n n o n ic u m . Pedolog ically  i t  show s a  double c h a ra c te r  to o . 
I t s  n o r th e r n  p a r t  belongs to  th e  h illy  la n d  o f Gödöllő w h ils t th e  so u th e rn  p a r t  to  th e  sa n d  rid g e  
ly in g  b e tw e e n  th e  rivers D anube  a n d  T isza . D ue to  th is  d o ub le  n a tu re  th e  flo ra  o f th e  v illag e  
(h a v in g  a re la tiv e ly  sm all a rea  o f  a b o u t  2600 hectares) m ay  be d iv ided  as follow s. O n  th e  
n o r th e rn  s id e , in  th e  h ighest s i tu a te d  p a r t  o f th e  whole a rea  an d  a d ja c e n t to  th e  village M ende , 
c h a ra c te r is tic  f lo ra l elem ents o f th e  C se rh á t and  B ö rzsöny  m o u n ta in s  occur e. g. Crataegus 
m onogyna , C am p a n u la  bononiensis, C. g lom erata , C. ro tund ifo lia , A d o n is  vernalis, R a n u n cu lu s  
illy r icu s , T h a lich ra tu m  m inus , A g rim o n ia  eupatoria, Rosa gallica, e tc . C onversely, th e  so u th e rn  
b o rd e rla n d  o f  th e  village shows co n sp icu o u s  fea tu res  o f th e  G re a t P la in  and  co n seq u en tly  also 
a f lo ra  ty p ic a l  o f  th e  P raem a tricu m  v e g e ta tio n . F rom  th e  species v e ry  ch arac te ris tic  e sp ecia lly  
o f th e  so -c a lled  “ H a las”  d itch  ru n n in g  in  th e  m iddle o f v illage  as well as o f som e m ead o w s
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belonging  here, th e  follow ing should  be m en tio n ed : Solidago gigantea, M entha aquatica , Seratula  
tinctoria , M yosotis pa lu str is , S ym p h ytu m  o ffic in a le , G napha lium  luteo-album , e tc .

In  th e  a rea  o f th e  village a c en tra lly  s i tu a te d  m a rsh y  m eadow  of a b o u t 5.8 to  8.7 hec
ta re s  an d  of quasi in te rm ed ia te  p osition  is to  be fo u n d  w here floral e lem ents o f b o th  flo ris tic  
regions, e. g. Pedicularis pa lu str is , E riophorum  a n g u stifo liu m , and  several species o f  R an u n cu - 
laceae appear.

R E SIST A N C E  O F  C E R T A IN  A N IM A L S T O  A T H E R O S C L E R O S IS  

B. L. T ó th , I. L é l e k  a n d  J .  N icsovics

INSTITUTE OF PHYSIOLOGY, VETERINARY COLLEGE, BUDAPEST AND STATE HOSPITAL, SOPRON

I t  was n o t th e  in te n t  here  to  p roduce  e x p e rim e n ta l atherosclerosis in  a n im a ls  a n d  p ro 
m o te  or re ta rd  its  d ev elo p m en t w ith  som e te s t  su b s ta n c e , b u t  to  discover th e  cau se  o f n a tu ra l 
(b io logical) re sis tan ce  in  those  aged, m ain ly  ca rn iv o ro u s , an im als w hich w ere  su ffe rin g  from  
h y p e rlip aem ia  an d  hyp erch o les te ro laem ia  w ith o u t  th e  app earan ce  of a th e ro m a to u s  p laques. 
T h e  rook  (Corvus fru g ileg u s)  w as fo und  to  be b e s t su ite d  for the  e x p e rim e n ts ; th is  an im al 
feeds ch iefly  on  flesh  in  sum m er, and  som etim es reach es  th e  age of a h u n d re d  y e a rs . T h e  sera 
o f  14 m ale  b ird s o f a b o u t 80 y ears  o f age w ere a n a ly se d ; n o t  only th e  level o f  to ta l  lip id s  b u t 
also th a t  o f cho lestero l an d  phospholip ids w as d e te rm in e d , and  — by  m eans o f  p a p e r  e lec tro 
phoresis — th e  d is tr ib u tio n  of th e  p ro te in  a n d  l ip o p ro te in  frac tions was e s ta b lish e d  as well. 
T w e n ty -e ig h t 2 -year old L eghorn  cocks se rv ed  as c o n tro l; 2 g. of cholestero l w as ad m ix e d  to 
th e ir  daily  food d u rin g  a h u n d red  days.

T he blood d raw n  from  th e  rooks a p p ea red  lipaem ic  a lready  a t  f i r s t  s ig h t. A nalysis 
rev ea led  1221 (± 2 3 0 )  m g .%  of to ta l  lip ids, 187 ( ± 1 4 )  m g .%  of cholestero l a n d  242 (± 3 8 )  
in g .%  of phospholip ids. T he a o rta , how ever, d isp lay e d  no a th e ro m ato u s ch an g e . T h e  serum  of 
th e  co n tro l a n im a ls  co n ta in ed  260 (± 6 6 )  m g .%  o f to ta l  lipids, 96 (± 2 1 )  m g .%  o f cho lestero l 
a n d  94 ( ± 8 )  m g. % o f phospholip ids. T he h isto lo g ical p ic tu re  showed no signs o f a thero sc le ro sis . 
A t a to ta l-lip id  level o f 1040 (± 2 8 0 )  m g .% , th e  c o n ce n tra tio n  of cho lestero l w as 386 (± 9 2 )  
m g .%  an d  th a t  o f phospho lip ids 240 ( ± 8 8 )  m g .%  in  th e  cho lestero lsc lero tic  cocks. W ide
sp re ad  a th e ro m a to u s  p laq u es w ere o bserved  in  th e  a o r ta . In  the  rooks, a n  in c re a se  in  th e  
n u m b er o f lip o p ro te in  frac tio n s w ith  h igh  e le c tro p h o re tic  m obility  was fo u n d . T h e  n o rm al 
serum  values o f th e  old in d iv id u a ls  p o in ted  to  h y p e rlip ae m ia  and h y p e rch o les te ro lae m ia , a l
th o u g h  — in  c o n tra d is tin c tio n  to  th e  con tro l cocks — no a th e ro m ato u s p laq u es  h a d  developed. 
T h is w as obv iously  due to  th e  co in c id en ta l ex is ten ce  o f h y p erp h o sp h o lip aem ia  w h ich  m ay  
h av e  in h ib ited  th e  a th e ro g en e tic  action  of hy p erch o les te ro laem ia . T he q u o tie n t  C /P  w as less 
th a n  th e  u n it,  an d  so was th e  ra tio  of th e  lip o p ro te in s  ß/a.

T issue m etab o lism  show s a p a tho log ic  ch an g e  in  a therosclerosis, an d  th e  p o w er to  syn- 
th e tiz e  p h o spho lip ids seem s to  be a s ig n ifican t fa c to r  o f  n a tu ra l resistance.

S E P A R A T IO N  O F  SOM E B IO L O G IC A L L Y  A C T IV E  SU BSTANCES B Y  T H IN  L A Y E R
C H R O M A T O G R A P H Y

E . T y ih á k  a n d  D . V á g u jfa l v i

RESEARCH INSTITUTE FOR MEDICINAL PLANTS, BUDAPEST

Silica gel p re p are d  from  H u n g a rian  ra w  m a te r ia l  (“ Szilikagel V ” ) a n d  a m ix tu re  of 
silica gel an d  A120 3 (“ Szialgel 47” ) was used  fo r e x p e rim e n ts  carried  ou t by  th in  la y e r  c h ro m a to 
g ra p h y , th e  m o st u p -to -d a te  ch ro m a to g rap h ic  p ro ced u re . E q u ip m en t p ro d u c e d  b y  th e  firm  
D esaga w as used  fo r th e  fin a l p re p a ra tio n  of th e  lay e r . W e succeeded in s e p a ra t in g  th e  stereo  
iso m er fa rneso ls deep ly  invo lved  in  th e  b io sy n th es is  o f  terp en o id s by  th e  use  o f  c h ro m a to g ra p h y  
in  benzol co n ta in in g  5 p e r cen t e th y la ce ta te . T h e  farn eso ls  are know n to  h a v e  a ju v en iliz in g  
ho rm o n al effect. T h e ir  d e tec tio n  on th e  c h ro m a to g ra m s w ere carried ou t by  sp ra y in g  wvth 1 pe r 
c e n t v an illin  or 0.5 pe r cen t an ise-a ldehyde  in  c o n c e n tra te d  su lphuric  acid . T h e  fa rn eso ls  gave 
a ch a ra c te ris tic  d a rk  pu rp le  colour. T he c o m p o u n d s p re sen t in the  d ru g  o f C hrysanthem um  
einerariaefo lium  w hich  ex h ib it in sectic idal effec ts w ere sp ray ed  in  th is  case b y  1 p e r  c e n t van il-
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lin  in  c o n c e n tra te d  su lp h u ric  acid . This reag en t is m u c h  m o re  sensitive th a n  th e  re a g e n ts  
a p p lied  b y  Sta h l  (SbC l3, SbCl5, K J - J 2, etc .). G ibberellic  a c id  accep ted  now to  h a v e  an  im 
p o r ta n t  ro le  in  p la n t  life w as ru n  in  a 1 : 1 m ix tu re  o f  a c e to n e  an d  m ethy l alcohol. As r e 
a g e n t w as u sed  c o n c e n tra te d  su lp h u ric  acid. In  th e  1 — 100 ra n g e  a se m iq u a n tita tiv e  e v a lu a 
tio n  is possib le . F o r  th e  se p a ra tio n  o f Colchicum  a lcalo ids w id e ly  used  in  th e  in d u c tio n  o f p o ly 
p lo id y  a n d  in  th e  c h e m o th e ra p y  o f cancer, benzol c o n ta in in g  m eth an o l, ch loroform  a n d  5 p e r  
c en t e th y la c e ta te  w as u sed . T h e  ch ro m ato g ram s w ere sp ra y e d  w ith  1 per cen t v a n illin  in 
c o n c e n tra te d  su lp h u ric  ac id , re sp ec tiv e ly  w ith  th e  D ra g e n d o rf f  reagen t.

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

R . V ámos and  F . Z so ld o s

INSTITUTE OF PLANT PHYSIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

I n  soils pe rio d ica lly  flo o d ed  w ith  w a te r  th e  a n ae ro b ic  con d itio n s and th e  fe rm e n ta tio n  
of cellu lo se-co n ta in in g  p la n t  re s id u es  induce m icrob io log ica l re d u c tiv e  processes. O f th ese  th e  
su lfa te  re d u c tio n  an d  i ts  p ed o lo g ical, physiological a n d  in d u s tr ia l  effects were s tu d ie d  m ore 
th o ro u g h ly . P h o sp h a te  re d u c tio n  occurring  in  th e  soil is also  h ig h ly  im p o rta n t for th e  n u tr i t io n  
of th e  rice  p la n t . U n d e r a n ae ro b ic  cond itions som e b a c te r ia  u tiliz e  th e  H 2P O _ -ion as a n  oxygen  
source  w h ich  is red u ced  to  fo rm  P H 3. P h o sp h ate  re d u c tio n  is c a rried  o u t no t b y  specific  p h o s
p h a te  re d u c in g  b a c te r ia  b u t  b y  b u ty r ic  acid fe rm en te r m ic ro o rg an ism s (C lostridia) decom posing  
th e  o rg an ic  m a t te r  of th e  c o n s ta n tly  decaying rice ro o ts  a n d  b y  co li-bacteria  (E scherichia  coli)  
ra p id ly  in  th e  e n v iro n m en t. T h e  red u cin g  H 2P 0 4-ion is th e  p ro d u c t  of m icrobial d e g rad a tio n  
processes o r o f th e  b reak d o w n  o f o rgan ic  su bstances r ic h  in  pho sp h o ric  acid. I f  th e  soil is n o t 
co vered  b y  a w a te r  lay e r b u t  s till s a tu ra te d  w ith  w a te r  th e  P H 3 p roduced  is re leased  th ro u g h  
th e  o p en in g s o f th e  d ry in g  soil a n d  oxidized  in  th e  a ir. P h o s p h a te  red u ctio n  can re su lt  in  rice  
fields in  p h o sp h o ru s  d e fic iency  lead in g  to a delayed  r ip en in g  o f th e  crop. The grains a re  g reen ish  
in  co lour u n d e r  th ese  co n d itio n s. T h is  is a serious p ro b lem  as e a r ly  ripening is e x trem ly  im p o r
ta n t  fo r rice  grow ing  in  H u n g a ry . T h e  beneficial effect o f K H 2P 0 4 applied during  seed se ttin g  
has b een  d e m o n s tra te d  in  fie ld  experim en ts . I t  w as fo u n d  t h a t  w ith  su itab le  p h o sp h o ru s  
su p p ly  th e  rice  reach ed  th e  s ta g e  of ripen ing  6 days e a rlie r  th a n  in  th e  control.

A L G A L  BLOOM , F IS H  D E C A Y  AN D  S E L F -C L A R IF IC A T IO N  OF PO N D S 

R . V ámos an d  J .  Z so lt

INSTITUTE OF PLANT PHYSIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

E x p e r ts  o f fish -b reed in g  h a v e  tu rn ed  th e ir  a tte n tio n  lo n g  ago to  th e  connection  o f ra p id  
fish  d ecay  a n d  algal b loom . A s a  re su lt  of m icrobiological a c t iv i ty  a  su lph ide-con tain ing  m u d  
piles u p  o n  th e  b o tto m  of f ish  p o n d s  of acidic soil. I f  te m p e ra tu re  and  a tm ospheric  p re ssu re  
decrease, h y d ro g e n  su lph ide  g e ts  re leased  from  th e  m u d  la y e r . T h e  in itia l low c o n c e n tra tio n  
of h y d ro g e n  su lph ide  s tim u la te s  th e  re sp ira tio n  of algae, th e i r  assim ila tion  stops o r d ecreases 
to  a  m in im a l m easure . In  a lg a l cells gas vacuoles d ev elo p , d u e  to  th is  and to  d iss im ila tio n  
th e  specific  w e ig h t o f algae d im in ish es, th ey  ascend an d  fo rm  a  con tin u o u s layer on th e  w a te r  
surface . T h is  is th e  so-called  a lg a l bloom . H ydrogen  su lp h id e  k ills  m ore and m ore a lgae  an d  
th e  aero b ic  b a c te r ia  d ecom posing  th e m  pro life ra te  to  a n  e x tre m ly  h igh  degree. T he still a live 
an d  in c reas in g ly  re sp ira tin g  a lg a l la y e r  to g e th e r w ith  b illio n s o f  aero b ian  bac teria  fo rm  o n  th e  
w a te r-su rface  a con tin u o u s f i l te r  w h ich  consum es en orm ous q u a n ti t ie s  o f oxygen an d  p ro h ib its  
th e  access o f th is  e lem en t to  th e  w a te r . As oxygen p ro d u c tio n  o f a lg ae  ceases and th ey  th em se lv es  
becom e o x y g en  consum ers a n d , on  th e  o th er h an d , th e  p e n e tr a t io n  of a tm ospheric  o x y g en  is 
checked , a  considerab le  o x y g en  defic iency  arises. T he a m o u n t o f hydrogen su lph ide  grow s 
to  a to x ic  degree . In c reasin g  h y d ro g e n  ^uphide kills a ll w a te r  organ ism s co n ta in ing  fe rro u s  
enzym es a n d  u n ab le  to  escape. P e rish ed  algae se ttle  on  th e  b o tto m , therefore th e  w a te r  b e 
com es e n tire ly  c lear an d  c lean ; th is  is th e  se lf-c larifica tion  o f po n d s.
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ON E N Z Y M A T IC  O X ID A T IO N  O F  R E D U C E D  R IB O N U C L E A S E

P . V e n e t ia n e r  a n d  F . B . St r a u b

INSTITUTE OF MEDICAL CHEMISTRY, MEDICAL UNIVERSITY, BUDAPEST

I t  is know n fro m  th e  w ork  of A n f in s e n  el al., t h a t  b o v in e  p an crea tic  r ib o n u cléase  is  
easily  reducib le by  v a r io u s  th io l com pounds. A fte r re m o v in g  th e  reducing  ag en t, th e  red u ced  
in ac tiv e  enzym e is reo x id izab le  a t  slightly  a lk a lin e  p H  v a lu e s , a t  room  tem p e ra tu re , b y  a tm o s 
p h e ric  oxygen. C om ple te  reo x id a tio n  h as b een  obse rv ed  in  a b o u t  20 hours, an d  th e  enzym e 
reg a in ed  80 to 100%  o f  i t s  o rig inal a c tiv ity . In  th e  p re se n t e x p e rim e n ts , red u ctio n  w as c a rried  
o u t  b y  th e  m ethod  o f W h it e , while rib o n u cléase  a c t iv ity  w as m easu red  according to  S c m i-  
CHER a n d  H o k in . A h e a t-la b ile , u n d ia ly zab le  fa c to r h a s  b e n  o bserved  in  p igeon p a n cre as , 
w h ich  catalyzes th e  re o x id a tio n  and re a c tiv a tio n  p rocess . A n  e x tra c t  of ace to n e -d ry  p igeon  
p a n c re as  com pleted  th e  re o x id a tio n  w ith in  30 — 60 m in u te s . T h e  c a ta ly tic  fac to r seem s to  be  
organ-specific , b u t  show s no species-specificity . T h e  po ss ib le  ro le  o f th is fac to r in  th e  la s t  
s te p s  o f ribonucléase fo rm a tio n  in  vivo, is d iscussed .

T H E  R O L E  O F  G L IA  C ELLS IN  T H E  PR O C E SS O F  N E U R O S E C R E T IO N  A N D
E P E N D Y M O S E C R E T IO N

B. V ig h , T. W e n g e r , Sá ra  K o r it sá n sz k y  a n d  G. Ce g l é d i

DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST

A round th e  se c re to ry  cells of th e  h y p o th a la m u s , be low  th e  ep endym a carry in g  G om ori- 
p o sitiv e  secretion, as w ell as p a rtia lly  in  th e  p lex u s ch o rio id eu s th e re  are glia cells co n ta in in g  
G om ori-positive  g ra n u le s  in  ab u ndance. T h e  cells su r ro u n d  th e  vessels in  a g re a t n u m b er. 
G ran u les  were also o b se rv ed  in  th e  en d o th e lia l cells o f th e  vessels. L ikewise ro u n d , G om ori- 
p o sitiv e  cells could b e  fo u n d  in  th e  lum en o f th e  vessels th o u g h  th e ir  c h a ra c te r  is n o t  e s tab lish e d  
so fa r.

On th e  su rface  o f  th e  p lexus ch orio ideus m ac ro p h ag e -lik e  G om ori-positive cells w ere 
o b se rv ed , also som e ro u n d , G om ori-positive  cells c o n ta in in g  granu les in  th e  lu m en  o f th e  
v e n tric le , in  th e  c e re b ro sp in a l flu id .

A re la tion  is  su p p o sed  to  exist b e tw een  th e  h y p o th a la m ic  n eu rosecrc tion , th e  G om ori- 
p o sitiv e  secretion  o f th e  ep en d y m a and  th e  p lex u s ch o rio id eu s on  th e  one h a n d  a n d  b e tw een  
th e  g lia  cells and G o m o ri-p o sitiv e  cells o f b lood an d  l iq u o r  on  th e  o th er. P re su m ab ly  th e  g lia  
cells p lay  a role in  th e  t ra n s p o r ta tio n  of G o m ori-positive  m a te r ia l  from  th e  nerve  tis su e  to  th e  
b lood an d  th e  cere b ro sp in a l flu id .

A N A L Y SIS O F A M IN O  ACIDS IN  T H E  B L E E D IN G  S A P  O F  V A R IO U S R IC E  V A R IE T IE S

F . Zsoldos an d  J .  Zso l t

INSTITUTE OF PLANT PHYSIOLOGY, JÓZSEF ATTILA UNIVERSITY, SZEGED

I t  has been sh o w n  in  previous s tu d ie s  th a t  ro o t m e tab o lism  largely  dep en d s on  th e  
o x y g en  supply  of th e  en v iro n m en t. T h erefo re , i t  seem ed in te re s tin g  to  co n d u ct a c o m p a ra tiv e  
s tu d y  of th e  a c tiv ity  o f ro o ts  in  the  ir r ig a te d  rice v a r ie ty  D u n g h a n  Shali and  th a t  o f th e  “ d ry  
rice”  Pallagi-73. U n d e r  fie ld  conditions b leed ing  sap  w as co llected  and  its  free  am in o  acid  
c o n te n t de term ined  b y  p a p e r  ch ro m a to g rap h y . I t  h a s  b e en  show n  th a t  th e  co m position  o f th e  
am ino  acid  c o n ten t o f th e  b leeding sap la rg e ly  depends on  th e  o x y g en  supply  of th e  ro o t a n d  on 
th e  w a te r  cover. In  th e  b leed ing  sap o f D u n g h a n  Shali a la n in e  w as found  c o n sis ten tly  to  be 
th e  m ajo r free am ino  ac id  w hile in th a t  o f Pallag i-73  a sp a ra g in e  a n d  asp a rtic  acid  d o m in a ted . 
I t  sh o u ld  be stressed  th a t  th e  cu ltiv a tio n  o f  th e  Pallag i-73  rice  in  conditions o f flo o d in g  re su lts  
in  a n  am ino acid co m p o s itio n  of the  b leed ing  sap  w h ich  is s im ila r to  th a t  o f th e  o th e r  v a rie tie s . 
T h e  one-sited  in crease  in  a lan ine  tak es p lace  in  th e  ro o t;  i t  is n o t  ch arac te ris tic  o f th e  sh o o t, 
irresp ec tiv e  of th e  m e th o d  o f cu ltiv a tio n . T h is  is easy  to  u n d e rs ta n d  as th e  a lan ine  g lu ta m ic  
acid  tran sam in a tio n  sy s te m  is h ighly a c tiv e  in  th e  rice. I t  m ig h t be  concluded from  th ese  re su lts  
t h a t  th e  tra n s fo rm a tio n  o f N -com pounds in  th e  ro o t  sy s te m  a n d  th e ir  t ra n s p o r t  is h ig h ly  
d e p en d e n t on e n v iro n m e n ta l factors, am o n g  o th e rs  on  th e  o x y g en  supply . U n d e r c o n d itio n s  
o f  flood ing  th e  o x y g en  su p p ly  of the  ro o t sy s tem  is n o t  sa tis fa c to ry  and  th is  fav o u rs  a lan in e  
sy n th esis .
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