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Materials and methods. Animals  were collected, held, 
and staged as previous ly  repor ted  4, 7. Only crabs having  
melanophores  at  stage 1 were used in an exper iment .  The  
i l luminat ion exposure ra te  var ied  f rom 11,600 ~w/cm 2 to 
140 ~w/cm 2, as measured  wi th  a Gossen 'Luna-Pro '  l ight  
meter .  In  all cases the entire animal  was above a whi te  
background wi th in  the  cone of i l luminat ion coming from 
the  lamp (GE 1630 - 6.5 volts).  Exposure  t imes var ied  
from 5 to 15 sec. Melanophores were s taged every  5 rain 
af ter  i r radia t ion for a to ta l  of 30 min except  in the  cyto-  
chalasin B exper iments  where t h e y  were s taged every  
15 min for 1 h. Cytochalasin B (Aldrich) at  a concentra-  
t ion of 10 ~g/ml in a 0.1% DMSO crustacean saline S 
solution was perfused into isolated legs 10. Af te r  15 rain in 
the  drug, the  legs were i r radia ted in a whi te  pan  for 6 rain 
(GE F15T8-15 w a t t  b lackl ight  l amp near  UV) for a to ta l  
exposure  of 400,000 ~ J / c m  2 as measured  by  a B l a c k - R a y  
UV-mete r  using a J-221 cell. 

Results and discussion. The melanin dispersing responses 
of in tac t  and eyestalkless crabs to i l luminat ion is shown 
in Figure  1 . . I n t a c t  animals  exhib i ted  an in tegra ted  
response ( I R ) n  of 6 at  an exposure of 1.9 • 104 [zJ/cln 2, 
while eyestalkless animals required an exposure of 6 • 105 
~ J / c m  2 to respond. The addi t ional  increase in I R  of the  
eyed crabs a t  exposures in excess of 6 • 105 ~J / cm 2 could 
be explained as a p r imary  response. Figure 2 shows 
clearly tha t  cytochalas~n B does indeed inhibi t  the  p r imary  
pigment-dispers ing response of these melanophores.  

These results suggest  t ha t  in eyed fiddler crabs br igh t  
i l luminat ion causes the  release of some melanin-dispersing 
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Fig. 2. Effect of cytoehalasin B on melanin dispersion in irradiated 
isolated legs. Closed circles, legs that received cytochalasin B; open 
circles, control legs. The dark bar shows the period of irradiation of 
both groups of Iegs. Each point represents the mean for 20 legs. 

hormone  in addi t ion to the  a m o u n t  of this hormone  t h a t  
is normal ly  released in response to the  shade of back-  
ground and as a consequence of the  circadian and circati-  
dal  rhy thms  of color change of these crabs. This response 
of the eyed crabs to the  increased i l luminat ion was proba-  
b ly  a response to the  br ightness  of the  i l luminat ion  inci- 
den t  on the  eyes direct ly  f rom the  source of i l luminat ion.  
An exposure of approx ima te ly  100 t imes  more i l lumina- 
t ion is required to produce the same I R  in eyestalkless 
crabs than  in in tac t  crabs (Figure 1). E v e n  wi th  an un- 
changing albed% melanin  dispersion increased in eyed 
crabs wi th  increasing i l luminat ion when the  exposure of 
i l luminat ion was too weak to evoke a p r imary  response in 
the  melanophores  of eyestalkless crabs and p resumably  
also, therefore,  in the melanophores  of the  eyed crabs. 
These exper iments  reveal  clearly t h a t  there  is an in tens i ty  
componen t  t h a t  does not  depend on the  albedo, and t h a t  
the  p r imary  response of the  melanophores  of Uca pugilator 
has a much  higher  threshold t h a n  does the  secondary 
response. The  fact  t ha t  these in tac t  crabs still  exhib i t  
melanin dispersion when exposed to i l luminat ion  while 
being held against  a whi te  background which fosters 
melanin  concent ra t ion  6 is fur ther  suppor t  for concluding 
there  is a brightness component  which is not  pa r t  of the  
response to the  albedo. Small  changes in e i ther  the  length  
of the  s taging period or the  amoun t  of i l luminat ion  used 
can have  a profound effect on the  results  obtained.  As 
shown in Figure  2, cytochalas in  B /nhibi ts  p igment  
dispersion in the  melanophores  of isol~Led legs regardless 
of whether  the  legs are perfused w i t h  melanin-dispersing 
hormone  s or exposed to br ight  i l luminat ion  (pr imary 
response). These observat ions  suggest  t h a t  the  same pig- 
ment-dispers ing mechanism [perhaps involv ing  micro- 
f i laments  l~, la] is responsible for p igment  dispersion in 
these melanophores  regardless of whether  the  dispersion 
is induced by  a blood-borne factor  or by  direct  i r radia t ion 
of the  p igment  cells. 
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Summary. The exogeneous applicat ion of cobal t  induces the different iat ion of membrane  complexes of the  endoplasmic 
ret iculum. Af ter  longer act ing of cobal t  these membranes  are di lated and la ter  destroyed.  This fact  can manifes t  i tself 
also in some dis turbances  of the  cell division. 

Cobalt  is a ve ry  interes t ing e lement  f rom the  physio-  
logical po in t  of view. I t s  appl icat ion c a n  induce the  dif- 
ferent ia t ion of mal ignant  tumors  on the  one hand 1, 2; i t  
can however  also act  as a cy tos ta t icum,  as a preprophase  
poisonL There  is no da t a  on the  question,  in wha t  way  
exogeneously added cobal t  influences the  process of 
t ransformat ion  of normal  ceils into cancerous ones. The 
abi l i ty  of cobal t  to influence karyokinesis  and cytokinesis  

indicates t ha t  heterogeneous cell organelles are influenced 
by  cobal t  application.  

The  horse bean ( Viola faba L.) was used as exper imenta l  
�9 material .  The exper imenta l  solution of Co(N03) 2 in distil-  
led wate r  had  0.I and 0.2% concentrat ions.  The  influence 
of Co(NOa) 2 was invest igated af ter  6, 12, 24 and 48 h of 
t r e a t m e n t  of cobal t  solution. As a mater ia l  for our  studies, 
mer is temat ic  cells of root  t ips were used. These were 
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Fig. 1. Different ia t ion of the membrane  eompIexes of endoplasmic  
reticulum after the application of the 0.1% solution of Co (N%) 2 
for 6 h. • 12,500. 

Fig. 3. Dilatation and step by step destruction of the endoplasmic 
reticnlum membranes after application of a 0.2 % solution of CO(NO3) ~ 
for 12 h. x 28,000. 

Fig. 2. A more detailed picture of the endoplasmic reticulum mem- 
brane complex induced by cobalt application. • 22,000. 

t h e  m e m b r a n e s  of t h e  E R  a n d  2. b y  s tep  d e s t ru c t i o n  of 
t h e  m e m b r a n e s  of t h e  E R .  The  inf luence  of exogeneous ly  
added  coba l t  on  t h e  d i f f e ren t i a t ion  an d  on  t h e  a r range-  
m e n t  of t h e  E R  m e m b r a n e s  can  be  well  obse rved  on  t he  
e l ec t ronogram No 1. W i t h i n  t h e  i n t e rphas i c  ceils, a typ ica l  
complexes  of E R  m e m b r a n e s  are d i f fe ren t ia ted .  These  E R  
m e m b r a n e  complexes  are i r regu la r ly  a r r a n g e d  in t he  
basic  cy top lasm.  The  E R  is c o n c e n t r a t e d  in m o s t  cases 
in to  these  complexes .  O u t  of t h e m  E R  can  be  found  only  
in single cases. A n  i r regu la r  shape  of nuc leus  can  be  ob-  
se rved  on  t h e  e l ec t ronogram.  The  nuclei  n o t  in f luenced  
b y  coba l t  are of a more  or less g lobal  shape.  

Af te r  longer  ac t ing  of cobal t ,  i t  can  be  obse rved  
especia l ly  a t  h igher  c o n c e n t r a t i o n s  t h a t  t h e  E R  m e m -  
b r a n e s  are d i l a t ed  a n d  l a t e r  des t royed .  Th i s  fac t  can  be  
seen on  t h e  e l e c t r o n o g r a m  Nos. 2 a n d  3, T h e  m i t o c h o n -  
d r i a  can  be  well  observed .  T h e y  h a v e  t h e i r  t y p i c a l  
s t r u c t u r e  even  a t  t h a t  t ime,  w h e n  t h e  E R  beg ins  to  be  
des t royed  a f t e r  the  app l i ca t ion  of cobal t .  W e  suppose  
t h a t  obse rved  cy tos t a t i c  effect  of coba l t ,  as well  as t he  
i nh ib i t i on  of t h e  t r a n s i t i o n  of t h e  cells f rom i n t e r p h a s e  to 
t h e  p r o p h a s e  a f t e r  t h e  app l i ca t i on  of coba l t  a, is in con-  
nec t ion  w i t h  t h e  d e s t r o y i n g  effect  of coba l t  on  t h e  endo-  
p lasmic  re t i cu lum.  T h e  d e s t r o y i n g  inf luence  of coba l t  
u p o n  t h e  E R  can  m a n i f e s t  i tself  also in some o the r  dis- 
t u r b a n c e  of cell d ivis ion ~, ~. 

f ixed b y  a 1.2% so lu t ion  of K M n O  4 a n d  b y  g lu ta ra l -  
d e h y d e  c o m b i n e d  w i t h  OsO 4. The  u l t r a t h i n  slices were 
c o n t r a s t e d  accord ing  to  t he  m e t h o d  of Reyno lds  4. 

S t a r t i n g  f rom p rev ious  cyto logica l  s tudies ,  we were 
i n t e r e s t ed  in t he  ques t ion  of t he  inf luence  of exogeneous ly  
added  c o b a l t  on  t h e  endop l a smic  r e t i c u l u m  (ER) of 
i n t e r p h a s e  cells. W e  supposed  t h a t  t h e  cy to s t a t i c a l  
a c t i v i t y  of exogeneous ly  a d d e d  coba l t  3 will  man i f e s t  
i tself  also on  t he  ER .  Our  suppos i t ion  was p r o v e d  c o m -  
p le te ly  r ight .  The  inf luence  of exogeneous ly  added  coba l t  
on  t he  E R  of i n t e r p h a s e  cells man i fes t s  i tself  in  t w o  
d i rec t ions :  1. in  t he  d i f f e r e n t i a t i o n  and  a r r a n g e m e n t  of 
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