
15.6. 1968 Specialia 595 

The  sugges t ion  t h a t  t h y r o c a t c i t o n i n  is s to red  w i t h i n  
g ranu le s  of pa ra fo l l i cu la r  cells 12 t o g e t h e r  w i t h  t h e  p r e s e n t  
f ind ings  i n d i c a t i n g  t h a t  5 - H T  is also p r e s e n t  inside t hose  
granules ,  impl ies  t h a t  t h e  a m i n e  m a y  ac t  in some s tage  of 
t he  processes  of m e t a b o l i s m ,  s to rage  or l i be ra t i on  of t h e  
h o r m o n e  TM. P r e l i m i n a r y  re su l t s  of e x p e r i m e n t s  n o w  be ing  
m a d e  w i t h  t h e  a d m i n i s t r a t i o n  of p recu r so r  a m i n o a c i d s  of 
a m i n e  syn thes i s  in  t h y r o i d  g l ands  of species in  wh ich  5 -HT 
a n d  c a t e c h o l a m i n e s  c a n n o t  be  n o r m a l l y  d e m o n s t r a t e d ,  
sugges t  t h a t  t h e  f a t e  of a m i n e s  fo rmed  is t h e  g ranu le  of 
pa ra fo l l i cu la r  cells. T h e  d e m o n s t r a t i o n  of t he  coex is tence  
of a h o r m o n e  a n d  5 -HT in a s imi la r  organel le  was  also re- 
c e n t l y  m a d e  in  t h e  i n su l i n -p roduc ing  cells of gu inea  pig  
e n d o c r i n e  p a n c r e a s  ~, ~3 

Resumen.  Se h a n  e s t u d i a d o  los dep6s i tos  de catecol-  e 
i n d o l a m i n a s  en  la t i ro ides  de la o v e j a  m e d i a n t e  u n a  t6c- 
n ica  c i t o q u i m i c a  que  p e r m i t e  ta  d i fe renc iac i6n  e n t r e  am-  
bos  c o m p u e s t o s  a n ive l  u l t r a e s t r u c t u r a l .  Los  a b u n d a n t e s  
m a s t o c i t o s  ha l l ados  en  la  glAndula p r e s e n t a n  g ranu la -  
c iones  que  c o n t i e n e n  u n a  ca t eco lamina ,  q u e e n  base  a 
e s tud ios  an t e r io r e s  se ident i f ic6  c o m o  d o p a m i n a .  Las  c61ulas 

para fo l icu la res  en  cambio ,  c o n t i e n e n  s e r o t o n i n a  en  los 
grAnulos c i toplasmAticos .  Dichos  grAnulos, c u y a  p resenc ia  
h a  sido v i n c u l a d a  con  la de la t i roca lc i ton ina ,  son  p o r  lo 
t a n t o  capaces  de  a l m a c e n a r  la  h o r m o n a  y la 5 -h id rox i t r ip -  
t a m i n a .  Los  r e s u l t a d o s  c i toqu imicos  se a n a l i z a n  con-  
j u n t a m e n t e  con los o b t e n i d o s  m e d i a n t e  la d e t e r m i n a c i 6 n  
qufmica  del c o n t e n i d o  en  a m i n a s  de  la glAndula.  
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Difference in Interphase Nucleus Organization Within the Genus Xiphophorus (Pisces,  Poeciliidae) 

T h e  genic b a c k g r o u n d  of me lano t i c  t u r n o u t  f o r m a t i o n  
in  Poeci l i id  f ishes h a s  b e e n  t h o r o u g h l y  inves t iga t ed ,  a n d  
b iochemica l  m e t h o d s  were appl ied  to u n d e r s t a n d  t h e  m o d e  
of gene r egu la t i on  i n v o l v e d  1-4. As t h e  resu l t s  are  t h o u g h t  
to  be  a hopefu l  bas is  for  s t u d y i n g  t h e  p r o b l e m s  on  t h e  
s ingle  cell level,  n o w  t i s sue  cu l t u r e  is employed .  I n  these  
e x p e r i m e n t s  a n  u n e x p e c t e d  d i f ference  b e t w e e n  species of 
t h e  genus  Xiphophorus  was found ,  wh ich  concerns  t h e  
s t r u c t u r e  of i n t e r p h a s e  nuclei .  

F o u r  of t h e  species i nves t iga t ed ,  i.e., X .  (= Platypoe- 
cilus) rnaculatus 5, X .  montezumae ssp. cortezi, X .  variatus, 
a n d  X .  xiphidiurn, show equa l  b e h a v i o u r  w h i c h  is d e m o n -  
s t r a t e d  first .  I n  l iv ing  cells of t h e  ep i the l i a l  a n d  macro-  
p h a g e  t y p e  e,7 a r r a n g e d  in 1-3 l ayers  a r o u n d  a f in ex- 
p l a n t  8 t h e  nucle i  a p p e a r  h o m o g e n o u s  in p h a s e  c o n t r a s t  
(F igure  la )  as well  as in  i n t e r f e r ence  con t r a s t ,  e x c e p t  for  
1-3  nucleol i  and,  somet imes ,  a v e r y  fine, h a r d l y  vis ible  
g r a n u l a t i o n .  I n  s t a i ned  p r e p a r a t i o n s  t h i s  f e a tu r e  is p r in -  
c ipa l ly  m a i n t a i n e d  (Figure  lb ,  m e t h o d s  see l egend) :  t h e  

nucle i  a re  r a t h e r  dark ,  s l igh t ly  sca t t e red ,  a n d  if some  ir- 
r egu la r  spo t s  c a n  be  seen, these  a re  l i t t l e  d i s t i n c t  a n d  few 
in n u m b e r .  

A c o m p l e t e l y  d i f fe ren t  s i t u a t i o n  was found  in X .  helleri. 
I n  l iv ing  nucle i  a c e r t a i n  n u m b e r  of r a t h e r  e x t e n d e d ,  
c lear ly  v is ib le  bod ies  a p p e a r  (F igure  2a). Af t e r  s t a in ing ,  
t h e r e  are  n u m e r o u s  c h r o m o c e n t r e s  s i t u a t e d  on  a b a c k -  
g r o u n d  w h i c h  i tself  is a l m o s t  unco lou red  (Figure  2b). 
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Fig. la. Nuclei (with 1 or 2 nucleoli) of living tissue culture ceils of 
Xiphophorus variatus in phase contrast. × 2000. 

Fig. lb. Stained nuclei of X. variatus. Tissues exposed to colchicine 
(1:40,000) 3 h, treated with hypotonic solution 45 min, fixed in 
acetic-alcohol, dried and stained with aeeto-orcein. × 2000. 
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Fig. 2a. Live tissue culture cells of X. helleri in phase contrast. 
× 2000. 

Fig. 3. Nuclei of a X. helleri × X. maculatus hybrid. Same procedure 
as Figure lb. x 2000. 

Fig. 2b. Nuclei of X. hdleri. Same procedure as Figure lb. × 2000. 

Ve ry  of ten,  t he  n u m b e r  of c h r o m o c e n t r e s  comes  nea r ly  
to  48, wh ich  is t h e  o r d i n a r y  2 n - c h r o m o s o m e  n u m b e r  of 
Xiphophorus species 9-n .  I n  no  case were  more  t h a n  48 
e l e m e n t s  coun ted .  I t  is st i l l  to  be  m e n t i o n e d  t h a t  t h e  
p a t t e r n  of i n t e r p h a s e  nucle i  differs  w i t h i n  X.  helleri ac- 
co rd ing  to  p o p u l a t i o n s  of th i s  w ide - sp read  species. T h u s  
t h e  pecu l i a r i t y  of nuc leus  s t r u c t u r e  is m o s t  p r o n o u n c e d  
m a s tock  coming  f rom Rio  P a p a l o a p a n  in Mexico 1~. I n  
o t h e r  s tocks  b r e d  in our  l a b o r a t o r y ,  f rom Mexico (Rio 
J a m a p a ) ,  H o n d u r a s  (Rio Lance t i l l a ) ,  a n d  B r i t i s h  H o n -  
d u r a s  (Belize River) ,  i t  is m u c h  less d i s t inc t .  

T h e  i n h e r i t a b i l i t y  of nuc l eus  s t r u c t u r e  h a s  b e e n  t e s t e d  
b y  cross ing  X .  hellevi w i t h  t h e  species c i t ed  above ,  a n d  i t  
m a y  b e  s t a t e d  t h a t  in  in te rspec i f ic  h y b r i d s  t h e  nucle i  
show a s o m e w h a t  i n t e r m e d i a t e  p i c tu r e  (F igure  3). Com- 
p a r a b l e  p i c tu re s  c a n  e v e n  b e  o b t a i n e d  in  F~R a n d  l a t e r  
backc ros s  gene ra t ions .  T h u s  t h e  h e r e d i t a r y  c h a r a c t e r  of 
i n t e r p h a s e  nuc leus  o r g a n i z a t i o n  is revea led .  

I t  m u s t  be  s t a t e d  t h a t  t he  v iews  o b t a i n e d  in f ixed  a n d  
s t a i n e d  p r e p a r a t i o n s  do  n o t  s ign i f i can t ly  d e p e n d  on  t h e  
m e t h o d s  used,  as fa r  as n u m b e r  a n d  d i s t i nc tne s s  of 
c h r o m o c e n t r e s  or  h o m o g e n i t y  of nucle i  are  concerned .  
F o r  example ,  f i xa t i on  w i t h  fo rma l in  a n d  s t a i n i n g  a f t e r  
Feu lgen  led to  qu i t e  s imi la r  resul ts .  P r e t r e a t m e n t  w i t h  
colchic ine  or  w i t h  h y p o t o n i c  so lu t ion  also d id  n o t  show 
a n y  i m p o r t a n t  effect.  I n  t h i s  c o n n e c t i o n  i t  is to  be  n o t e d  
t h a t  t h e  a spec t  of nuc le i  is n o t  caused  b y  in v i t r o  cu l t u r e  
because  s q u a s h  or  sec t ion  p r e p a r a t i o n s  of f ins  gave  pic- 

t u r e s  of s t a i n e d  nucle i  w h i c h  s t r ik ing ly  r e semble  t hose  
desc r ibed  here.  As for  t h e  l ive s ta te ,  n o t h i n g  can  be  said,  
s ince i t  c an  on ly  be  obse rved  in t i ssue  cu l tu res .  

Some h in t s ,  as to  t h e  m e a n i n g  of these  p h e n o m e n a ,  
c a n  be  o b t a i n e d  f rom t h e  fol lowing s t a t e m e n t s :  in all  
cases desc r ibed  above ,  whe re  a n i m a l s  f rom p u r e  species 
were  used, t h e  s t a t e  of n u c l ea r  o r g a n i z a t i o n  in l iv ing  cells 
was  con f i rmed  b y  t h e  p i c t u r e  in  s t a i n ed  p r e p a r a t i o n s .  I n  
c o n t r a s t  t o  th is ,  i n  l ive  t i s sue  c u l t u r e  cells of t u m o u r -  
f o rmi n g  hyb r id s ,  b y  p h a s e  c o n t r a s t  as  well  as b y  in te r -  
ference  c o n t r a s t  microscopy ,  specia l  n u c l ea r  s t r u c t u r e s  
could  be  obse rved ,  w h i c h  d id  n o t  r e a p p e a r  in  t h e  p r e p a r a -  
t i ons  m a d e  acco rd ing  to  t h e  m e t h o d s  used  before .  T h i s  
o b s e r v a t i o n  m a y  be  i n t e r p r e t e d  as s u p p o r t i n g  t h e  v iew 
t h a t  t h e r e  a re  some re l a t ionsh ips  b e t w e e n  v is ib le  n u c l ea r  
o r g a n i z a t i o n  a n d  t h e  p r o b l e m s  d e a l t  w i t h  in  t u m o u r  
d e v e l o p i n g  Xiphophorus h y b r i d s  18 

Zusammen]assung. Bei  m e h r e r e n  xiphophorus-Spezies 
w u r d e n  A r t u n t e r s c h i e d e  in de r  O r g a n i s a t i o n  y o n  I n t e r -  
p h a s e - K e r n e n  fes tgeste l l t .  Die K e r n e  l ebende r  Zel len in 
de r  G e w e b e k u l t u r  e r sche inen  im P h a s e n -  bzw. In t e r f e r e -  
n z k o n t r a s t  h o m o g e n  bei  X.  variatus, X .  xiphidium, X .  
maculatus sowie X.  montezumae ssp. cortezL D ag eg en  
weisen sie bei  X.  helleri eine gr6ssere  Zah l  s t a r k  k o n t r a -  
s t i e r e n d e r  K 6 r p e r  auf.  N a c h  A n f i t r b u n g  s ind die Nucle i  
de r  e r s t g e n a n n t e n  Spezies w i e d e r u m  w e i t g e h e n d  h o m o g e n  
oder  fein g ranu l i e r t ,  wAhrend  die y o n  X.  helleri Chromo-  
z e n t r e n  in  h o h e r  Zah l  ( m a n c h m a l  bis  n a h e  48 = 2n) 
zeigen. H i n s i c h t l i c h  de r  D e u t l i c h k e i t  dieser  S t r u k t u r  be-  
s t e h e n  i n n e r h a l b  de r  Art  X .  helleri U n t e r s c h i e d e  zwischen  
P o p u l a t i o n e n .  
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