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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  
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much lower degree, by the byssus. Our results did not 
confirm SuTo's data on the presence of large amounts of 
the metal  in the hepatopancreas and gonads. 

In the kidney the manganese is almost entirely confined 
to t he  nephro l i th  bodies.  As is known  9, each nephro l i th  
fills a lmos t  ent i re ly  a cav i ty  su r rounded  by  a monolayer  
of secre t ing cells (Figure 1). The s tone  is fo rmed by  con- 
cent r ic  layers  of red-yel low coloured mate r ia l  which,  
under  the  polar iz ing microscope,  appeared  isotropic.  The 
n e p h r o l i t h s  have  been isolated (Figure 2) and analyzed.  
No d i f f rac t ion  effects were observed in the  powder  p a t t e r n  
using an X - r a y  d i f f rac tometer .  The e l emen ta ry  composi-  
t ion  is r epor ted  in Table  II .  

The par t i a l  solubi l i ty  in o r g a n i c  solvents  (ethyl  and 
a m y /  alcohols in HC1, phenol ,  etc.) and  the  presence  oI 
non-ionic  p h o s p h a t e  groups  p robab ly  l inked to a l iphat ic  
ca rbon  chains,  as revealed by  the  I R - s p e c t r a  of the  e ther  
ex t rac t s ,  indica te  t h a t  p a r t  of the  nephro l i t h  body  is 
fo rmed by  organic mater ia l .  

Table II. The elementary composition of the nephrolyths of Pinna 
nobilis 

Carbon 16.03 

Hydrogen 3.26 

Nitrogen 0.93 

Oxygen 50.01 ~ 

Phosphorus 11.9 

Calcium 11.2 

Manganese 3.4 

Magnesium 2.4 

Sulfur 0.7 

Chlorine 0.1 

Barium 0.07 

aCalculated as difference. 

Fig. 2. Isolated nephroliths from the kidney of Pinna nobilis. • 138. 

Fig. 1. Section of a renal cavity showing the nephrolith surrounded by 
secreting cells: The concentric layers of the nephrolith body and the 
presence of granules in the cells suggest a cyclic secretion of material. 
(CzlHA~ and DIERLtt). 1. Blood lacuna; 2. Muscle fibers; 3. Blood 
vessel. 

Riassunto. I1 manganes e che, secondo diversi Autori, 
Pinna nobilis accumulerebbe nei suoi tessuti, si trova 
localizzato quas i  ec lus ivamente  dei nefrol i t i  che ne con- 
t engono  fino al 3.4% del peso secco. 
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Table I. Manganese (% of dry weight) in body tissues and fluids of 
Pinna nobilis 

Kidney 
Byssus 
Hepatopancreas 
Gonads 
Adductor muscle 
Foot retractor muscle 
Pericardial fluid 
Blood 

3.9 
0.095 
0.002 
0.001 
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