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Fig. 3. Comparison of the hydrosmotie effects of norepinephrine 
(NE, 6 • 10 .6 M) on 2 pieces of the same toad skin, in the absence, 
and in the presence, of La +++ (LaCla, 5 mM). Technique as described 
in Figure 2. Note the transient stimulation of water flow by La a+ and 
the sustained block of the hormone action. 

In  v iew of the  s t rong in te rac t ion  be tween  Ca 2+ and  La  a+ 
observed  in m a n y  biological sys t ems  a, i t  is reasonable  to  
a s sume  t h a t  l an than ides  affect  Ca ~+ inf lux or some o ther  
cri t ical  ca l c ium-dependen t  s tep  in the  ho rmona l  s t imulus-  
effect  coupl ing 4. The resul ts  observed wi th  theophy l l ine  
do no t  formal ly  con t rad ic t  such a hypothes i s .  There  is 
increasing evidence t h a t  t heophy l l ine  does more  on frog 
skin t h a n  s imply  inh ib i t  phosphod ies te rase  ~~ ~, and,  in 
pancreas ,  an effect  of theophy l l ine  on the  t r ans loca t ion  
of in t racel lular  Ca 2+ has been  pos tu l a t ed  12,13. In  addi t ion ,  
our d a t a  are compa t ib l e  w i th  those  r epo r t ed  by  WEISS ~ 
in frog skeletal  muscle,  which  showed t h a t  La a+ did no t  
inh ib i t  the  effects of caffein on muscle,  in par t i cu la r  those  
concerning calcium movemen t s .  

F u r t h e r  s tudies  are necessary  to  e lucidate  t he  site and  
mode  of ac t ion  of l an than ides  in a m p h i b i a n  epithelia.  I t  is 
appa ren t ,  however ,  t h a t  l an than ides  are useful tools  for 
s tudy ing  the  mode  of ac t ion  of hormones  and  the  role of 
calcium in such biological processes ~5, ~6 

Rdsumd. L ' a d d i t i o n  de l an than ides  au milieu b a i g nan t  
la surface in te rne  (s6reuse) des 6pith@its d ' a m p h i b i e n  
p rovoque  une  inhib i t ion  de l 'effet  h y d r o s m o t i q u e  et  
natr i f6r ique de l 'ocytocine,  de la nor-6pirl6phrine et  de 
I 'AMP eyclique. Le r61e d ' une  p robab le  in te rac t ion  
ca lc ium/ lan than ides  est  discut6. 
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Effect  of  T e m p e r a t u r e  a nd  C o n c e n t r a t i o n  on  t h e  A n o m a l o u s  P o t a s s i u m  
U p t a k e  of  T h e r m o p h i l i c  P l a n t s  

E x p e r i m e n t a l  s tudies  of t e m p e r a t u r e  effects on the  ion 
up t ake  (IU) of p l an t s  are be ing carr ied out  in several  
laborator ies .  The p resen t  general  opinion is t h a t  the  
in t ens i ty  of IU  by  p l an t s  increases cons iderab ly  on the  
rise of t e m p e r a t u r e  ~-3. Con t ra ry  to  this,  it  was es tab l i shed  
t h a t  an anomalous  ini t ial  IK+ up take  (AIPU) and an 
anomalous  K+ efflux occurred in the  roots  of cer ta in  
thermopt l i l ic  p lan t s  a t  chil l ing tempera tures4 .  No 
depa r tu r e  f rom the  regular  IU  was revealed for NH~ + 
and anionsS, 6. The anoma ly  in the  K+ up take  (PU) was 
d imin ished  at  lower pH,  while no or ve ry  small  changes  
could be observed  in t he  A I P U  if uncouplers  were 
employedT, s. In  th is  shor t  paper ,  some proper t ies  of the  
A I P U  of low-sal t  p l an t  roots  will be  br ief ly discussed. 

Material and ,method. Cucumber  (Cucumis sativus 
cul t ivar  Csemege ftirt6s) seedlings were grown in 5 • 10 -~ M 
CaSO 4 solut ion under  wel l -control led condi t ions  as 
descr ibed earl ier  6. 6-7 cm long roots  of 7-day-old p lan t s  
were excised and washed  in dist i l led wa te r  for 10 miI1 a t  
room t empera tu re .  A b o u t  3 g of the  root  mate r ia l  was 

placed in 500 ml  aerated,  isotopical ly- label led up take  
solut ions kep t  a t  d i f ferent  t e m p e r a t u r e s  be tween  0 and  
21~ for given periods of t ime.  The t e m p e r a t u r e  of the  
absorp t ion  solut ion was cons t an t  w i th in  1 ~ dur ing  the  
incuba t ion  process.  The p H  of t he  up take  solut ion was 
ad jus ted  to  6.4-6.5. No not iceable  change  in p H  occurred 
dur ing  the  exper iments .  For  technica l  reasons,  S~Rb was 
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chosen as label for the  po tas s ium 9. Before the  sys t emat i c  
invest igat ions ,  compara t ive  s tudies  were pe r fo rmed  on 
the  differences in behaviour  of K+ and Rb+ dur ing 
uptake .  Al though  there  was a defini te  preference for K+ 
over  Rb+, the  K + and Rb  + up take  processes showed 
paral le l ism concerning bo th  the  t ime  and  the  t emper -  
a ture-dependence .  Thus,  the  use of s61Rb as a label for 
K+ p roved  permissible  for compara t ive  studies.  

The ach ievmen t  of sa tu ra t ion  in P U  was d e p e n d e n t  
upon b o t h  concen t ra t ion  and  t e m p e r a t u r e  (e.g. for 
10 -5 M K (S6Rb)C1 solution see Figure 1). Considering 
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Fig. 1. The time-dependence of K + uptake by cucumber roots from 
10 -5 M KC1 solution at different temperatures. 
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Fig. 2. The K + uptake by cucumber roots at different temperatures 
and different K-ion concentrations of the absorption solution. 
Uptake time 64 min. The arrows indicate that the data are not 
stationary values as shown in Figure 1. 

t h a t  a t  h igher  t empe ra tu r e s  the  sa tu ra t ion  took a long 
t ime,  it  was prac t ica l  to reduce the  previous ly-used t ime  
of incuba t ion  to 64 min in order  to  avoid any  irreversible 
physiological  change of the  roots.  The up take  s tudies  were 
carried out  in 10 3 M, 10 -~ M and  10-SM K (SqRb)CI 
absorp t ion  solutions,  as previous ly  describedS. 

Results  and discussion. The a m o u n t s  of K+ absorbed  at  
d i f ferent  t empe ra tu r e s  are given in Figure 2, for the  3 
di f ferent  concen t ra t ions  of the  absorp t ion  solution. In  
all 3 cases the  t e m p e r a t u r e - d e p e n d e n c e  of the  P U  shows 
a defini te  m i n i m u m ;  the  higher  the  concen t ra t ion  of the  
absorp t ion  solut ion the  more  p ronounced  the  m i n i m u m  
if the  same scale is used. To e l iminate  the  d i s to r t ion  of the  
scale, the  up take  curves of Figure 2 are normal ized  to uni- 
t y  a t  the  m i n i m u m  and rep lo t t ed  in Figure  3. On the  basis  
of Figure  3, the  following regular i t ies  can be observed:  
1. The P U  exhib i t  a m i n i m u m  be tween  9 and 12~ 
2. The normal ized  m i n i m u m  is the  more  p ronounced  the  
lower the  concen t ra t ion  of the  absorp t ion  s o h t i o n .  
3. There  are 3 wel l -dis t inguishable  ranges in Figure  3, 
which  are separa ted  by  the  demarca t ion  t e m p e r a t u r e s  t t 
and  t~ ( 6 / <  t ~ i ~ / a n d  t J >  tmi,/are def ined as the  t emper -  
a tures  a t  which  the  re la t ive P U  of the  roots  exceeds  the  
up take  at  the  normal ized  m i n i m u m  by  10%). 

The P U  has a nega t ive  t e m p e r a t u r e  coefficient  if 
t < t t and a pos i t ive  one if t > t~, and it is insensi t ive  to 
t e m p e r a t u r e  be tween  t t and t 2. The demarca t i on  t empe r -  
atures,  and also the  ranges  insensi t ive  to  t empera tu re ,  
are concen t r a t ion -dependen t ,  as shown in t he  Table.  
These results  suggest  t h a t  in t he  roots  of the rmoph i l i c  
p lan ts  a t  least  2 i n d e p e n d e n t  up take  sys tems,  d i f ferent  in 
na ture ,  operate .  The process w i th  negat ive  t e m p e r a t u r e  
coefficient is cer ta in ly  a pass ive  one and p ro b ab l y  asso- 
c ia ted wi th  the  l iquid crysta l -sol id  gel phase - t rans i t ions  
of m e m b r a n e  l ipids to. This  is suppor t ed  by  the  fact  t h a t  
t he  A I P U  is not ,  or only s l ight ly  affected by  e i ther  
2 , 4 -D N P or KCN1K Since there  exis ts  a considerable  
osmotic  grad ien t  be tween  roots  and  absorp t ion  solutions,  
a wa te r  + solute flow into the  roots  can be assumed,  which  
m a y  be responsible  in p a r t  for the  t r a n s p o r t  of K-ions.  
According to H o u s e  and  FINDLAY 1~, the  P U  re la ted  to 
the  wa te r  t r a n s p o r t  into the  roots  can be descr ibed by  
the  express ion 

J~+= Lp. R. T. C~ (C~ -- Cs) + ~" C,. (I) 

Here  L~ is t he  hydrau l ic  conduc t iv i ty ,  R the  gas cons tan t ,  
C~ the  concen t ra t ion  of the  absorp t ion  solution,  CT the  
concen t ra t ion  of free K- ions  in t he  root ,  and  q ~  a wa te r  
f low no t  of osmot ic  origin. I t  can be seen immed ia t e ly  
t h a t  t he  concen t ra t ion  dependence  of t he  i so the rmal  P U  
follows Eq.  (1) qua l i t a t ive ly  below t t. Since L~ and  q~  
are to a f i rs t  a p p r o x i m a t i o n  i n d e p e n d e n t  of t e m p e r a t u r e  ~8, 
there  are 2 reasonable  possibi l i t ies  to  expla in  the  appear -  
ance of A I P U  below h :  1. The phase - t r ans i t i on  of mem-  
brane  l ipids leads to an  increasing n u m b e r  of s ta t i s t ica l ly  
d i s t r ibu ted  pores,  which  resul ts  in enhanced  e lec t ro ly te  
t r a n s p o r t  in to  the  roots.  2. The dr iv ing force (Cr - -  C~) 
has a nega t ive  t e m p e r a t u r e  coefficient,  and  th is  causes the  
anomalous  t e m p e r a t u r e - d e p e n d e n c e  of PU.  
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It seems plausible to suppose that both the above 
mechanisms operate. As regards to the possible role of 
phase-transition, the concentration dependence of t~ can 
be considered. It has recently been shown by TRXUBLE 
and EIBLIt that the ordered-fluid phase-transition 
temperature of phospholipids can be lowered to a large 
extent by increase of either the ionic strength or the pII. 
Applying TRK~JBLE and EIBL'S theoretical arguments 
to the liquid crystal-gel transition of membrane lipids, the 
variation of t~ with concentration can readily be explained. 

The concentration-dependence of the demarcation temperatures 
t~ and t~, as well as that of temperature-insensitive ranges At (At = 
t~ - -  t~) 

Concentration I0 -s M 10 -~ M 10 -~ M 

t~ (~ 4.5 9.5 9.5 
te (~ 17.0 17.0 14.0 
A t(~ 12.5 7.5 4.5 
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Fig. 3. Relative K + uptake by cucumber roots at different temper- 
atures and different K-ion concentrations of the absorption solution. 
Uptake time 64 rain. The arrows indicate that the data are not 
stationary values as shown in Figure 1. 

As far as the  P U  above  t 2 is concerned,  we have  no 
unequivocal  and  convincing in te rpre ta t ion .  I t  is possible 
t h a t  a K+-Na+-ac t iva ted  ATPase  sys tem m a y  be opera t -  
ing in the  roots.  The p robab i l i t y  of such a sys tem was 
a p p a r e n t l y  suppor t ed  by  the  concen t r a t ion -dependence  
of the  demarca t ion  t e m p e r a t u r e  t~. Namely ,  if such an 
up take  sys t em were involved in the  P U  above  t~, the  

L . 

inh ib i to ry  effect  of increasing K+ concen t ra t ion  in the  
absence of Na-ions could expla in  the  concen t ra t ion-  
dependence  of t 2. However ,  no increase in the  P U  could 
be induced  by  adding  di f ferent  amo u n t s  of NaCI to  t he  
absorp t ion  solution. Al though  there  is no doub t  t h a t  an 
act ive sys tem is opera t ing  above t2, t he  basic charac te r  of 
this  process is still  comple te ly  obscure. In  this  connect ion  
we refer to  the  excel lent  publ ica t ion  by  IPI ,  deal ing wi th  
the  biochemical  and physiological  aspects  of P U  by  
l iving organisms 15. Similarly, no sa t i s fac tory  exp lana t ion  
can be furnished for the  na tu re  and charac te r  of P U  
be tween  t 1 and  t 2. 

I t  seems t h a t  the  mechan i sm of the  A I P U  of t he rmo-  
phi!ic p lan t s  is r a the r  compl ica ted  and s o mew h a t  d i f ferent  
f rom t h a t  of o ther  plants .  However ,  t he  u n d e r s t a n d i n g  of 
these processes is of great  theore t ica l  and  prac t ica l  
(agricultural) impor t ance  and  w o r t h y  of fu r ther  invest iga-  
t ions. These are now ix progress.  

Zusammen/assung. Nachweis ,  dass in der  t he rmoph i l en  
Gurke (Cucumis sativus) ein mehrphas iges  K+-Aufnahme  - 
sys t em exist ier t ,  welches sich yon  j enem k~l teunempf ind-  
l icher Pf lanzen  unterscheidet .  U n t e r s u c h t  wurden  abge- 
t r en n t e  Gurkenwurze ln  im Tempera tu rbe re i ch  yon 0 und  
21~ 
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R 6 p e r c u s s i o n s  pr~coces  de l 'hypothyroi 'die  sur  la s y n a p t o g e n ~ s e  dans  le c o r t e x  c6r~be l leux  
du Rat  n o u v e a u - n ~  

L ' h y p o t h y r o [ d i e  entrMne,  chez le jeune Rat ,  un ralen- 
t i s s emen t  de l ' a u g m e n t a t i o n  de la densi t4 des synapses  
darts la t ouche  mol4culaire du cor tex  c6r4belleux. Selon 
NmHOLSON et ALTMAN 1, la diff4rence ne dev ien t  significa- 
t i r e  qu 'aprSs  l 's  de 15 jours,  mais  darts un t rava i l  
pr4c4dent  ~ nous l ' av ions  t rouv4e d6js i m p o r t a n t e  et 
h a u t e m e n t  s ignif icat ive s l '~ge de 14 jours. Pa r  ailleurs les 
r4percussions les plus ne t t e s  de l ' hypo thy ro id i e  sur la 
m a t u r a t i o n  his to logique du cor tex  c4r4belleux s ' obse rven t  
p e n d a n t  la deuxi~me semaine  pos t -na ta le  3-5, et, p e n d a n t  
la p remiere  semaine,  on no te  d6j ~ des effets de la d6ficience 
thyro[d ienne  sur la m a t u r a t i o n  b iochimique  de For- 
gane 8,6-s. De plus, un r a l en t i s semen t  de l ' a u g m e n t a t i o n  
de la f rac t ion  synap to somique  du cervelet ,  est im6e 
d 'apr~s  son con tenu  en prot6ines,  a 4t6 mis  en 4vidence d~s 

l 'gge de 10 j ours chez l ' an imal  h y p o t h y ro i d i en  9. L ' ensemble  
de ces donn6es e t  plus par t icu l i~rement  la derniSre, jo in t  
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