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t i ! lon de v in  pa r  e x a m e n  au microscope 61ectronique apr6s  
c o n c e n t r a t i o n  des phages  6 v e n t u e l l e m e n t  p r6sen t s  au 
m o y e n  d ' u n e  s4rie de cen t r i fuga t ions  (basse vi tesse,  h a u t e  
v i tesse  e t  cen t r i fuga t ions  zonales).  

Les f r ac t ions  sucep t ib les  de Contenir  des phages  o n t  
6t6 examin4es  ~ l ' a ide  d ' u n  microscope  61ectronique 
Ph i l ips  E M  300, apr6s  co lo ra t ion  n6ga t ive  g l ' ac ide  
p h o s p h o t u n g s t i q u e  5. 2%,  t a m p o n n 6  5. p H  7,0. 

Des bac t6 r iophages  de 3 t3/pes m or pho l og i ques  diff6- 
r e n t s  o n t  a ins i  pu  ~tre mis  en  6vidence : Type  1 : a) p h a g e  
g longue  queue,  n o n  con t rac t i l e  et  pen  f lexible,  t y p e  B de 
I3RADLEY 6 (Figure  2) ; b) p e t i t  phage  5  ̀queue  de longueur  
moyenne ,  n o n  cont rac t i le ,  ma i s  r e l a t i v e m e n t  flexible,  
t y p e  B de BRADLEY (Figure 3). Type  2: p e t i t  phage ,  
enrob6 dans  une  couche  de mucopolysacchar ides ,  cap-  
som6res n o n  visibles,  a p p a r e m m e n t  t y p e  E de BRADLEY 
(Figure 1). T y p e  3: p e t i t  phage,  t4 te  allong6e, queue  n o n  
cont rac t i le ,  r e l a t i v e m e n t  flexible,  se r a p p r o c h a n t  des 
phages  du  t y p e  ML de 13RADLEY (Figure 4). 

N o t r e  h y p o t h 6 s e  de d 6 p a r t  a donc  6t6 v6rifi6e: ie v in  
en f e r m e n t a t i o n  ma lo - l ac t ique  es t  expos6, t o u t  c o m m e  

les au t re s  p r o d u i t s  f e rment6s  g l ' a ide  de germes  lact iques ,  
aux  a t t a q u e s  de bac t6r iophages .  I1 est  i n t6 r e s san t  d e  
re lever  que ces phages  p r o v i e n n e n t  d ' u n  p r o d u i t  d o n t  le 
p H e s t  inf6r ieur  g p H  3,5. E n  effet  dans  la p l u p a r t  des 
au t r e s  cas, o/1 des phages  on t  6t6 mis  en  6vidence,  ils se 
t r o u v a i e n t  darts des mi l i eux  b e a u c o u p  moins  acides, 

L ' ex i s t ence  de t rois  t ypes  morpho log iques  d i f f6rents  
laisse en  ou t re  supposer ,  a priori ,  que  l ' ensemble  des 
bac t6r ies  responsab les  de la f e r m e n t a t i o n  ma lo - l ac t ique  
es t  suscept ib le  de sub i r  une  a t t a q u e  de phages .  Ce p o i n t  
ne d e v r a  donc  pas  ~tre n6glig6 si l ' on  v e u t  u n  jour  
pouvo i r  ma i t r i s e r  p a r f a i t e m e n t  ce t t e  f e r m e n t a t i o n .  
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Summary. A p p r o x i m a t e l y  100 t imes  more  i l l u m i n a t i o n  is r equ i red  to  p roduce  p i g m e n t  d ispers ion  in t he  m e l a n o p h o r e s  
of eyes ta lk less  f iddler  c rabs  (Uca pugilator) t h a n  in t he  m e l a n o p h o r e s  of i n t a c t  crabs .  The  p i g m e n t  in  m e l a n o p h o r e s  
of i so la ted  legs will n o r m a l l y  disperse in  response  to  i r rad ia t ion ,  b u t  th i s  response  is i n h i b i t e d  b y  cy tocha la s in  ]3. 

The  m e l a n o p h o r e s  of t he  f iddler  crabs ,  Uca pugilator 
a n d  Uca pugnax, e x h i b i t  two responses  to  i l l umina t ion .  
The  p r i m a r y  response  is a d i rec t  response  s of t h e  mela -  
n o p h o r e  to  b r i g h t  i l l umina t ion ,  caus ing  m e l an i n  dispers ion,  
w h i c h  d a r k e n s  t h e  an ima l s '  color 3. Nea r  U V - l i g h t  is more  
effect ive  t h a n  vis ible  l igh t  in  e l ic i t ing th i s  response  ~. The  
s e c o n d a r y  response  invo lves  color changes  t h a t  are me-  
d i a t e d  t h r o u g h  t h e  eyes of t he  an imal .  Responses  to  t he  
shade  of b a c k g r o u n d  are s e c o n d a r y  responses  w h e r e b y  
t i le  a n i m a l  t y p i c a l l y  da r kens  w h e n  p laced  on a b l a c k  
b a c k g r o u n d  a n d  b l anches  on  a wh i t e  one 5, 6. This  response  
sh'ows no preference  to U V -  or vis ible  l igh tL  I n  p rev ious  
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Fig. 1. Relationships between the integrated responses of melano- 
phores of intact (open circles) and eyestatkless (closed circles) crabs 
as a function of exposure to illumination: Each point represents the 
average IR of 4 animals. 

expe r imen t s  4,~, we found  differences in  p i g m e n t  disper-  
s ion in i n t a c t  a n d  eyes ta lk less  Uca pugilator due  to t h e  
i l l u m i n a t i o n  requ i red  to  s t a g e  t he  me lanophores .  W e  
devised  t he  e x p e r i m e n t s  descr ibed  be low to t e s t  t h i s  
di f ference in an ima l s  in  wh ich  t h e  p i g m e n t  of b o t h  i n t a c t  
a n d  eyes ta lk less  i nd iv idua l s  was  m a x i m a l l y  c o n c e n t r a t e d  
a t  t he  outse t .  The re  ha s  been  no  s imi la r  p rev ious  inves t i -  
ga t ion  in c rus t aceans  nor  has  t he re  been  a n y  q u a n t i t a t i v e  
s t u d y  of t he  exposures  of i l l u m i n a t i o n  requ i red  to  p roduce  
t he  same  a m o u n t  of p i g m e n t  d ispers ion  t h r o u g h  p r i m a r y  
a n d  seconda ry  responses  in  a n y  an imal .  The  f inal  a im  of 
t h i s  i nves t i ga t i on  was to  d e t e r m i n e  w h e t h e r  t h e  m e l a n i n  
d ispers ions  t h a t  can  be  induced  b y  d i rec t  i l l u m i n a t i o n  of 
t he  m e l a n o p h o r e s  ( the p r i m a r y  response)  can  be  i n h i b i t e d  
b y  cy tocha l a s in  t3 as is p i g m e n t  d ispers ion  t h a t  is m e d i a t e d  
b y  t he  me lan in -d i spe r s ing  h o r m o n e  s. 
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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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The Influence of Cobalt on the Endoplasmatic Reticulum of the Horse Bean (Vicia faba L.) 
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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 


