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ramifi6e),  puis  mises  5. l ' obscur i t6  p e n d a n t  5 yours. La  
croissance est  alors t o t a l e m e n t  bloqu6e.  Apr~s ce d61ai, 
les Algues son t  repor t6es  sous u n  6c la i rement  de 500 lux. 
Chaque  cellule engendre  alors  u n  f i l a m e n t  n o n  ramif i6  
(Figure).  Cet te  morpho log ie  n ' e s t  pas  sans  r appe le r  les 
tha l l es  h6 t6 ro t r i ches  d6cr i ts  chez les Chae tophora le s l~  
u n  f i l a m e n t  p ros t r6  g Croissance len te  se ramif ie  in ten-  
s6men t  et  chaque  cellule engendre  des f i l amen t s  dress6s 
peu ou pas  ramifi6s.  D a n s  no t r e  cas il s ' ag i t  p l u t 6 t  d ' u n  
ph6nom&ne de convergence  car  les deux  cat6gories  de 
f i l amen t s  son t  en  c o n t a c t  avec  le subs t r a t .  Mais nos  
r6su l t a t s  p e r m e t t e n t  peu t -g t r e  d ' a b o r d e r  le m6can i sme  de 
l ' h6 t6 ro t r i ch ie  chez les Algues.  

Si chez les c h a m p i g n o n s  le p h 6 n o m ~ n e  de r am i f i c a t i on  
est  sous le contr61e de corr61ations d ' i n h i b i t i o n  d o n t  cer- 
t a ines  son t  c o m p a r a b l e s  g la  d o m i n a n c e  apicale  d6cri te  
chez les v6g6 taux  sup~rieurs  ~, la f o rma t ion  des 6bauches  
la t6rales  est  b i en  p lu t6 t ,  darts le cas des Chae tophora l e s  
6tudi6es, la cons6quence  d ' u n e  rup tu re ,  plus  ou moins  
to ta le ,  des l iens intercel lula i res .  U n  f i l a m e n t  n o r m a l e m e n t  
peu  ou pas  ramifi6,  c o m m e  le Sligeoclonium, p e u t  alors 
fo rmer  de n o m b r e u s e s  b r a n c h e s  lat6rales,  si u n  choc a 

r e n d u  les celtuses i nd6pendan t e s ,  f a i s an t  pe rd re  l 'or ien-  
t a t i o n  h a b i t u e l l e  des mitoses.  Le p h 6 n o m 6 n e  de ramif ica-  
t i on  n ' e s t  alors pas  sous le contr61e de corr61ation d ' inh i -  
b i t i ons  du t y p e  de celles d6cri tes  pou r  les C h a m p i g n o n s  ~s. 

Summary .  All i nh ib i to r s  or a n y  modi f i ca t ions  of t he  
cu l t u r a l  cond i t ions  lead to p a r t i a l  or t o t a l  i so la t ion  of 
t he  cells of f i l a m e n t s  of Stigeoclonium /arctum. The  
suppress ion  of t he  in t r ace l lu l a r  cor re la t ion  leads to  t he  
r ami f i c a t i on  of the  f i l aments .  
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The in vivo Membrane Potential Change by Light and by Reducing Agents 

Recen t ly ,  t he  p a r t i c i p a t i o n  of an  e lectrogenic  c o m p o n e n t  
in  t he  ionic t r a n s p o r t  is u n d e r  discussion1 a. Therefore ,  i t  
is of i n t e r e s t  to  k n o w  in wh ich  w ay  t he  m e m b r a n e  p o t e n t i a l  
d i f ference b e t w e e n  t he  vacuo le  a n d  t h e  m e d i u m  measu red  
w i t h  microe lec t rodes  is in f luenced  b y  l ight.  W i t h  pho to -  
s y n t h e t i c  o rgan i sms  a l igh t  effect  on t he  m e m b r a n e  
p o t e n t i a l  can  be obse rved  4. The  d i rec t ion  of t he  p o t e n t i a l  
change  (depola r iza t ion  or hype rpo la r i za t ion )  depends  on  
t he  special  ob jec t  i n v e s t i g a t e d  s. F u r t h e r  t he  l igh t -depen-  
d e n t  p o t e n t i a l  change  can  be  inf luenced  b y  v a r i a t i o n  of 
t he  t e s t  cond i t ions  a n d  the re fore  of t he  phys io logica l  
s t a t e  6, ~. 

W i t h  green  p lan ts ,  t h e  ac t ion  spec t r a  for t he  l ight -  
d e p e n d e n t  p o t e n t i a l  change  resembles  t he  a b s o r p t i o n  
s p e c t r u m  of ch lo rophy l l  a 9. The  ac t ion  s p e c t r u m  of t he  
l i g h t - d e p e n d e n t  p o t e n t i a l  change  for t he  red  alga Gri//ith- 
sis shows a p reva i l i ng  p a r t i c i p a t i o n  of p h y c o e r y t h r i n e  and  
a s l ight  p a r t i c i p a t i o n  of ch lo rophy l l  (Figure 1). Therefore  
th i s  ac t ion  s p e c t r u m  cor responds  to  t he  ac t ion  s p e c t r u m  of 
p h o t o s y s t e m  I I  of red  alga 19,n. Th i s  m e a n s  t h a t  l i gh t  
inf luences  t he  m e m b r a n e  p o t e n t i a l  b y  way  of t he  noncyc l ic  
e lec t ron  t r a n s p o r t .  

In  Gri//ithsia t h e  e x p e r i m e n t s  w i t h  uncouplers ,  CCCP 
(3 • 10-6M) and  D N P  (10-4M),  show no i n h i b i t i o n  of t he  
l igh t  effects. T h a t  m e a n s  t h a t  no  p h o s p h o r y l a t i n g  mech-  
an i sm takes  p a r t  in t he  r eac t ion  s y s t e m  inves t iga ted .  
The  n o n - i n h i b i t i n g  f ea tu re  of t h e  uncouple r s  m a k e s  
i m p r o b a b l e  t h e  p a r t i c i p a t i o n  of a p r o t o n  g r ad i en t  in  t h e  
sense of t h e  Mi tche l l ' s  hypo thes i s ,  too. This  does no t  
genera l ly  exclude  t he  p a r t i c i p a t i o n  of p r o t ons  in t he  mech-  
an i sm inves t iga ted .  

B y  v a r i a t i o n  of t he  r edox  p o t e n t i a l  in  the  m e d i u m  w i t h  
Gri//ithsia, a n  effect  can  be  obse rved  on t he  l igh t -depen-  
d e n t  p o t e n t i a l  change  12. A t  100 m V  (rela ted to  H2) t h e  
l igh t  effect  c an  be  reversed  to a hype rpo la r i za t i on .  "With 
t h i s  effect  a n d  i ts  specific i n h i b i t i o n  b y  inh ib i to r s  of t h e  
e lec t ron  t r a n s p o r t  of pho t o s yn t he s i s ,  i t  i s sugges ted  t h a t  
t he  change  of the  r edox  level  of p l a s t o q u i n o n e  inf luences  
t he  m e m b r a n e  po ten t i a l .  

m] 0,7 

6 E 
j 0.6 

5 03 

4 0.4 

0.3 

2 02 

1 0.1 

~o0 .500 600 700 nrn 

Waveleng/ll 
Fig: 1. Action spectrum of the light-dependent potential change 
(circles) for 1,335 nEinstein/em"sec. Standard error of the mean 
potential difference: -t-0,4 inV. Ordinate: potential change in mV.- 
In vivo absorption spectrum according to the SHIBATA method 
(solid line). Ordinate: absorbanee E. Abscissa: wave lellgth in nln. 
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Fig. 2. Kinetics of the light-dependent potential change. The upward 
pointing arrow marks light on : upward going curve. The downwards 
pointing arrow marks light off after 4 min in light: downward going 
curve. Abscissa: time in min. Ordinate: potential change in mV. 
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Fig. 3. Kinetics of the redox potential-dependent change of the 
membrane potential. Upward going curve: after addition of DCPIP 
(10-4M) and ferrieyanide (10-4M) with aseorbate (10-3M) at the 
time '0'. Downward going curve: change from reduced to oxydized 
DCPIP and ferrieyanide at the time '0'. The gap before time '0' 
results from the change of the medium. Abscissa: time in min. 
Ordinate: potential change in mV. 

Accord ing  to  th i s  hypo thes i s ,  i t  shou ld  be  poss ible  to  
cause  a s imi la r  effect  on  t he  m e m b r a n e  p o t e n t i a l  b y  l igh t  
a n d  b y  a change  in t h e  r edox  level  ill t h e  dark.  F igure  2 
d e m o n s t r a t e s  t h e  k ine t ics  of t he  p o t e n t i a l  c h a n g e  for 
Gri/[ithsia b y  l igh t  on  and  off. W i t h  t h e  c u r r e n t  hypo-  
thesis ,  t h e  depo l a r i za t i on  b y  l igh t  is e q u i v a l e n t  to  a 
r educ t i on  of p l a s toqu inone .  

E q u i v a l e n t  to  th i s  effect, a f te r  a d d i t i o n  of D C P I P  + ferri-  
cyan ide  (10-~M) w i t h  a sco rba te  (10-3M),  E h = -t- 121 
m V  (re la ted to  H,) ,  a depo la r i za t ion  of t he  m e m b r a n e  
p o t e n t i a l  can  be  obse rved  (Figure 3). B y  change  of t he  
m e d i u m  and  a d d i t i o n  of oxydized  D C P I P  + fer r icyanide ,  
E h = + 434 m V  (re la ted to  H~), th i s  effect  is comple t e ly  
revers ible .  B u t  t h e r e  is a difference in t he  h e i g h t  of t h e  
reac t ion ,  t he  effect  b y  l igh t  be ing  smal le r  in t he  mean .  

T h u s  t he  r edox  change  in t he  d a r k  could d i rec t ly  
inf luence  t he  r edox  level  of p l a s toqu in0ne .  The  f u r t h e r  
r eac t ion  m e c h a n i s m  for.  t h e  change  of t he  m e m b r a n e  
p o t e n t i a l  could  be  a pu re  ionic t r a n s p o r t  func t ion .  An  

a l t e r n a t i v e  poss ib i l i ty  would  be  t he  effect  on  a r edox  
c o m p o n e n t  consecu t ive  to  p l a s t o q u i n o n e  or  a d i rec t  
r edox  effect  on  t h e  p l a s m a l e m m a .  

Zusammen/assung. Das  A k t i o n s s p e k t r u m  der  l i ch t ab -  
h/ ingigen Po ten t i a l /~nderung  e n t s p r i c h t  d e m  yon  P h o t o -  
sys t em II .  Mi t  E n t k o p p l e r n  k a n n  die Be te i l igung  e iner  
Phosphory l i e rungss t e l l e  ausgeschlossen  werden.  Die Re-  
dox-AbhAngigke i t  weist  auf  die Be te i l igung  yon  P las to -  
chinon.  Die  Depo la r i s i e rung  des M e m b r a n p o t e n t i a l s  
k a n n  sowohl  d u r c h  L i c h t  als a u c h  d u r c h  reduz ie r tes  
D C P I P  + Fe r r i cyan id  i m  D u n k e l n  ausgel6st  werden.  
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M a n g a n e s e  in  Pinna nobilis 

I t  h a s  been  k n o w n  since long t h a t  some m a r i n e  a n d  
f resh  w a t e r  b i v a l v e  mol luscs  are able  to  a c c u m u l a t e  
m a n g a n e s e  in t h e i r  t i ssues  1-~. R e c e n t l y  th i s  ab i l i t y  ha s  
been  ut i l ized for  de t ec t i ng  r ad ioac t ive  c o n t a m i n a t i o n  in 
t he  e n v i r o n m e n t  w h e n  45Mn is a t  levels n o t  o the rwise  mea-  
su rab le  5, 6. 

I n  1892 GRIFFITHS ~ c la imed  t h a t  a p r o t e i n  c o n t a i n i n g  
m a n g a n e s e  a n d  h a v i n g  t he  p r o p e r t y  of b i n d i n g  oxygen  
revers ib ly ,  is p r e s e n t  in  t h e  b lood of Pinna. He cal led i t  
P innag lob in .  Th i s  f ind ing  ha s  been  r epo r t ed  in t e x t b o o k s  
u n t i l  r e c e n t l y ;  however ,  s ince 1938 SUTO 8 was n o t  ab le  
to  de t ec t  a n y  m a n g a n e s e  in  t he  b lood  of t h i s  an imal .  

Our  d e t e r m i n a t i o n s  h a v e  been  carr ied  ou t  on  Pinna 
nobilis b y  chemica l  a n d  X - r a y  Fluorescence  spect ro-  
grafic  me thods .  The  an ima l s  were  col lected f rom the  
Adr ia t i c  sea d u r i n g  t h e  s u m m e r  of 1970; t he  organs  were 
i m m e d i a t e l y  d issected  a n d  k e p t  f rozen u n t i l  use. M a n g a -  
nese was d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  as per-  
m a n g a n a t e  a f t e r  d e s t r u c t i o n  of t he  organic  m a t e r i a l  w i t h  
sulfuric  a n d  n i t r i c  acids fol lowed b y  ox ida t i on  w i t h  
p e r i o d a t e ;  t h e  X - r a y  f luorescence s p e c t r o g r a p h y  was 
m a d e  on  samples  of pressed  p o w d e r  us ing  a Siemens  S R S  
Spec t romete r .  As r epo r t ed  in T a b l e  I, on ly  t he  k i d n e y  of 
Pinna has  c o n s i s t e n t  a m o u n t s  of manganese ,  fol lowed a t  


