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nucleolo  p r imar io ,  che r i m a n e  p i u t t o s t o  d i s t a n z i a t o  da l la  
m e m b r a n a  nucleare ,  si m a n i f e s t a  sempre  rossofilo e p r ivo  
di  e l emen t i  nuc leo lonemat i  (Fig. 2), gli anf inucleol i ,  che  
c o n t r o  la  m e m b r a n a  nuc lea re  v a n n o  inf ine  a d  ader i re  
s t r e t t a m e n t e ,  si d i m o s t r a n o  azzurrof i l i  e con e lement i  
nuc leo lonemal i  pifi o m e n o  compless i  (Fig. 2). Ul ter ior i  
e sami  c i tochimic i  9 h a n n o  permesso  di i nd iv idua re  a n c o r a  
net  nucleolo  p r i m a r i o  u n  comptesso  r ibonuc leopro te ico  
con  g r u p p i  sulfidrilici,  e negli  anf inucleol i  u n  complesso 
l ipogl icoprote ico con gli s tessi  gruppi .  E n t r a m b i  i com- 
plessi  s e m b r a n o  regola t i  da  u n a  a t t i v i t ~  fosfatasica.  Pe r  i 
g ranu l i  nuc leo lonemal i  si ~ r i n v e n u t o  un  complesso  mol to  
gener ico  di g l icoprote ine ,  complesso  nel quale ,  o l t re  a d  
essere a s sen te  l ' ac ido  r ibonucle ico ,  s e m b r a n o  m a n c a n t i  
a n c h e  i lipidi, i g rupp i  sulfidri l ici  e l ' a t t i v i t ~  fosfatasica.  
Tal i  d ive r s i t~  di  cos t i t uz ione  c h i m i c a  t r o v a n o  il loro pifi 
c o n v i n c e n t e  f o n d a m e n t o  nei c a r a t t e r i  u l t r a s t r u t t u r a l i  ri- 
l eva t i  a t  microscopio  e le t t ron ico  ~o, n .  

I da t i  r i c ava t i  spec i a lmen te  dagl i  ovoci t i  di Patella, 
p o r t a n o  ad  i nd iv idua re  nel  nucleolo  a lmeno  due  funz iona-  
l i t~ pr inc ipa l i ,  delle qua l i  u n a  l ega ta  e s senz ia lmen te  al le  
r i bonuc leopro te ine ,  e l ' a l t r a  l ega ta  a sostanze,  n o n  a n c o r a  
bene  ident i f ica te ,  m a  c o m u n q u e  connesse  con  la p re senza  
degli  e l emen t i  nuc leo lonemal i .  Le man i f e s t az ion i  re la t ive  
a l la  s econda  funzionalitS, si r i s c o n t r a n o  con  f r equenza  
m o l t o  no tevo le  t a n t o  negl i  ovoci t i  in  accresc imento ,  che  
nelle cellule dei tumor i ,  cio6 dove  si h a n n o  le forme di 
m e t a b o l i s m o  pifi esa l ta te .  Non  6 improbab i l e  che l 'ac-  
c o s t a m e n t o  Ira le a t t i v i t h  nucleolar i  degli  ovoci t i  e quel le  
dei  t u m o r i  possa  p o r t a r e  in  segui to  a d  u n a  de tuc idaz ione  
sugli  i n t imi  m e c c a n i s m i  f is ico-chimici  in t race l lu la r i ,  che  
cos t i tu i scono  il f o n d a m e n t o  de l l ' i n so rgenza  e del decorso 
delle cellule degli  s tess i  t umor i ,  Le n u o v e  p r o s p e t t i v e  
a p e r t e  da l l a  c i tof is icochimica ,  i n t e g r a t a  da i  da f t  forni t i  
da l l a  mic roscop ia  e le t t ron ica ,  p o t r a n n o  essere di g iova-  
m e n t o  in t a l  senso. 
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Summary 

On the  basis  of research  car r ied  o u t  on  va r ious  a n i m a l  
a n d  p l a n t  t issues,  b o t h  n o r m a l  and  pa thologic ,  t he  a u t h o r  
reaches  t he  conclus ion  t h a t  two  chief  f unc t i ons  can  be 
a t t r i b u t e d  to  t he  nucleolus .  One  of t h e m  is r e l a t ed  to the  
r ibonuc leopro te ins ,  t he  o t h e r  to  less well k n o w n  s u b s t a n c e s  
wh ich  are  p r o b a b l y  c o n n e c t e d  w i th  nuc l eo lonema l  ele- 
men t s .  I t  is also sugges ted  t h a t  t he  second  func t i on  seems 
to  be  a cha rac t e r i s t i c  of cells w i th  h igh  m e t a b o l i c  ac t iv i t ies ,  
such  as g rowing  ooey tes  a n d  t u m o r  cells. 

M a i n t e n a n c e  of  V i s u a l  C e l l s  in  v i t r o  ~ 

a single l iv ing  p h o t o r e c e p t o r  cell fol lowing s t i m u l a t i o n .  
Th i s  p a p e r  is conce rned  w i th  a p r e l i m i n a r y  o b s e r v a t i o n  
on  t h e  m a i n t e n a n c e  of s ingle v isua l  cells in t i ssue  cu l tu re .  

R e t i n a e  excised f rom d a r k - a d a p t e d  frogs, Rana pipiens, 
were cu t  in to  smal l  pieces on  a cove r  glass wh ich  se rved  
as t h e  b o t t o m  wall  of a Rose c h a m b e r  in o rde r  to  keep  all 
f r a g m e n t s  of o u t e r  s egmen t s  of t h e  v i sua l  cells. T h e  ex-  
p l a n t s  were c u l t i v a t e d  u n d e r  d ia lys is  m e m b r a n e s  in Rose 
c h a m b e r s  s. T h e  fluid n u t r i e n t  used was composed  of 5 0 %  
a m p h i b i a n  Tyrodc ,  4 5 %  h u m a n  asci t ic  fluid,  a n d  of 5 %  
ch ick  e m b r y o n i c  ex t r ac t ,  re inforced w i th  glucose a t  a f inal  
c o n c e n t r a t i o n  of 300 m g % .  These  Rose c h a m b e r s  were 
k e p t  in d a r k n e s s  a t  room t e m p e r a t u r e .  

A large n u m b e r  of t h e  rod ou t e r  s egmen t s  w i th  or wi th -  
o u t  ell ipsoids,  a n d  single v i sua l  cells equ ipped  w i th  b o t h  
i n n e r  a n d  o u t e r  s c g m e n t s  a n d  a nuc leus  were also s tud ied  
u n d e r  ce l l ophane  cove r ing  t h e  en t i r e  cu l t u r e  area.  Some 
of t h e  i so la ted  rod  o u t e r  s e g m e n t s  were found  to  lose t h e i r  
cy l indr i ca l  s t r u c t u r e  w i t h i n  a b o u t  1 h a f t e r  t h e y  were set  
up  in Rose c h a m b e r s .  D u r i n g  the  f i rs t  18 h t h e  comple t e  
o u t e r  s e g m e n t s  were p r e s e n t  a n d  showed  r e f r a c t i v i t y  a n d  
t h e i r  usual  s m o o t h  s h ea t h .  Af te r  t h e  2 nd d a y  m o s t  of the  
o u t e r  s e g m e n t s  b e g a n  to r u p t u r e .  Such  a morpho log ica l  
c h a n g e  of t h e  rod o u t e r  s e g m e n t s  m i g h t  be caused  b y  
d a m a g e  to t h e i r  rod s h e a t h s  d u r i n g  the  course  of c u t t i n g  
t h e  re t inae .  Af te r  t h e  7 ttl d a y  i t  was  obse rved  t h a t  m o s t  
of t h e  o u t e r  segments ,  wh ich  h a d  u n d e r g o n e  degene ra t ion ,  
a s s u m e d  r o u n d  or  ova l  shapes ,  a n d  o the r s  were t r a n s f o r m -  
ed in to  e longa t ed  s t ruc tu res ,  as i n d i c a t e d  in F igure  a a n d  
b. On  the  o t h e r  h a n d ,  e v e n  a f t e r  the  20 TM day ,  t h e  re f rac-  
t i v i t y  an d  s m o o t h  s h e a t h  of the  o u t e r  s e g m e n t s  were well  
m a i n t a i n e d  in i sola ted single p h o t o r e c e p t o r  cells as well  
as in t h a t  of t h e  r e t ina l  e x p l a n t s  which  k e p t  t h e i r  com-  
p le te  s t r u c t u r e  even  a f t e r  be ing  c u l t u r e d  for  one  m o n t h .  
Ep i the l i a l  o u t g r o w t h  f rom e x p l a n t s  was  o b s e r v e d  a f t e r  
14 days  of cu l t i va t i on .  However ,  t he  r a t e  of o u t g r o w t h  
was n o t  as h igh  as t h a t  obse rved  in e m b r y o n i c  ch ick  
re t inae .  

T h e  presence  of r h o d o p s i n  as  i nd i ca t ed  b y  t h e  red t i n t  
was  o b s e r v e d  b o t h  in t h e  i so la ted  p h o t o r e c e p t o r  cell as 
well  as in the  cell c lus te r s  of e x p l a n t e d  r e t i n a l  f r agmen t s .  
l (hodops in  r e g e n e r a t e d  read i ly  w h e n  Rose c h a m b e r s  were 
k e p t  in da rkness .  T h e  color  i n t e n s i t y  of rhodops in ,  how- 
ever ,  dec reased  a f t e r  e x p l a n t a t i o n  an d  was weaker  t h a n  
in f resh ly  excised r e t i n ae  f rom d a r k - a d a p t e d  frogs. No 
i n d i c a t i o n  of t h e  presence  of r h o d o p s i n  was o b s e r v e d  in 
t h e  e longa t ed  o u t e r  s egmen t s ,  whi le  i t  was  d e m o n s t r a b l e  
in t h e  r o u n d e d  o u t e r  s e g m e n t s  a f t e r  t h e  14 TM day .  Auto -  
f luorescence i nd i ca t i ng  t h e  p resence  of v i t a m i n  A was 
no t iced  in t h e  r o u n d e d  ou t e r  s e g m e n t s  in which  r h o d o p s i n  
was d imin i shed .  W h e n  t h e  Rose c h a m b e r s  were k e p t  in  
t h e  re f r igera tor ,  b o t h  the  s t r u c t u r e  a n d  r h o d o p s i n  in t h e  
o u t e r  s e g m e n t s  of p h o t o r e c e p t o r  cells were p re se rved  in 
c o n t r a s t  to  those  k e p t  a t  r oom t e m p e r a t u r e .  

I t  m i g h t  be  possible  to  s t u d y  t h e  m e c h a n i s m  of t h e  
r h o d o p s i n  cycle  in a s ingle  p h o t o r e c e p t o r  cell a n d  to in- 

The  chemica l  r eac t i on  of t he  rhodops in  cycle ha s  m a i n l y  
been  a n a l y s e d  b y  m e a n s  of a r h o d o p s i n  so lu t ion  which  is 
e x t r a c t a b l e  w i t h  de t e rgen t s ,  p a r t i c u l a r l y  d ig i ton in ,  f rom 
t h e  whole  r e t i n a  or  f rom the  i so la ted  o u t e r  s e g m e n t s  of 
t h e  v i sua l  cells ~,z. Recen t ly ,  ARDEN 4 m e a s u r e d  t he  ab-  
s o r p t i o n  s p e c t r u m  of v i sua l  p i g m e n t  in suspens ions  of in- 
t a c t  r od  o u t e r  s e g m e n t s  f rom t h e  f rog 's  re t ina .  I n  such  a 
suspens ion  t he  sh i f t s  of t he  a b s o r p t i o n  m a x i m u m  t o w a r d  
t he  longer  wave  l e n g t h  c o m p a r e d  to  t h a t  of t he  e x t r a c t e d  
v i sua l  p i g m e n t  was  obse rved  b y  BARER a n d  SIDMAN 5, 
WALD a n d  BROWN 6, a n d  b y  SIDMANL I t  is of i n t e r e s t  to  
s t u d y  t h e  b iochemica l  changes  of t h e  v i sua l  p i g m e n t s  of 
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a b 

a and b. l'hotonficrographs showing the rod outer segments front a frog's retina. 
a) Elongated rod outer segments indicating the hand-like structure which resulted from the loose separation of discs in the rod outer segments. 
b) Round-shaped rod outer segments and a single rod cellin which a smooth sheath of the outer segment and a nucleus (indicated by an arrow) 
are seen. The length of the inner segments of the single rod cell appeared to be relatively short. Photomicrographs were taken from a 

16-day culture. 

ves t iga te  w h e t h e r  the re  are ac t ion  po ten t i a l s  in re la t ion 
to  l ight  s t imuli .  F u r t h e r  m i c r o s p e c t r o p h o t o m e t r i c  meas-  
u r e m e n t s  on visual  p igmen t s  in t he  single p h o t o r e c e p t o r  
cell are be ing carr ied out .  
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Rdsumd 

Des f r a g m e n t s  de r6t ine e t  des  cellules visuelles isol6es 
de la grenouil le Rana pipiens ou t  6t6 cul t iv6s dans  la 
c h a m b r e  de Rose.  Bien q u ' u n e  d6g6n6rescence morpho lo -  
gique des  s egmen t s  ext6r ieurs  des cellules visuetles ai t  6t6 
observ6e p e n d a n t  la cul ture ,  le pouvoi r  de  r6f rac t ion  nor-  
mal  e t  la pr6sence du p i g m e n t  visnel  o n t  6t6 cons ta t6s  dans  
ces segments ,  les s e g m e n t s  in t6r ieurs  avec  leurs n o y a u x  
6ran t  conserv6s.  Mais, l ' in tens i t6  dn  p i g m e n t  visnel  a 6t6 
plus faible que  d a n s  la r6t ine ffaiche.  Ces r6sul ta t s  mon-  
t r e n t  que  la cellule individnel le  du pho to r6cep t eu r  se prSte 

l '6 tude  phys io togique  in vitro. 

Genet i c  N a t u r e  of S e l f - I n c o m p a t i b i l i t y  
in Annua l  C h r y s a n t h e m u m  

Studies  on the  genet ics  of se l f - incompat ib i l i ty  in vari-  
ous p lan t s  have  p roved  to  be of considerable  in te res t  for 
several  aspec ts  of gene act ion.  An i m p o r t a n t  d i scovery  in 
recen t  years  has  been t h a t  in some m e m b e r s  of t he  fami ly  
composi tae ,  the  imcompa t ib i l i t y  alleles show a sporo-  
phy t i c  d e t e r m i n a t i o n  of the i r  behav iour  in one p a r e n t  and  
g a m e t o p h y t i c  in the  o the r  1, 2. Addi t iona l  evidence  suggest-  
ing t h a t  the  i ncompa t ib i l i t y  genes in th i s  fami ly  do no t  
conform to an easily p red ic tab le  s y s t e m  w i t h  r ega rd  to  
t he i r  dominance  re la t ionships ,  has  been  p re sen t ed  by  
CROWE a on the  basis  of he r  obse rva t i ons  on Cosmos. In  
view of these  f indings,  it  is of in te res t  to  u n d e r t a k e  fu r the r  
inves t iga t ions  on t h e  b reed ing  s y s t ems  of o t h e r  m e m b e r s  
of th i s  group.  In  t he  p r e s en t  br ief  repor t ,  ev idence  relat-  
ing to  t he  genet ic  n a t u r e  of se l f - incompat ib i l i ty  in Chrys- 
anthemum carinatum (2 n = 18) is p resen ted .  

a D. U. GER6TEL, Geltetics ;35, 48"2 (1950). 
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