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Size Correlations Between Heterochromatin and 
Coturnix coturnix japonica 

H e t e r o c h r o m a t i n  assoc ia t ion  to nucleolus  is a well- 
k n o w n  p h e n o m e n o n 1 , 2  E l ec t ron  mic roscopy  shows 
connec t ions  b e t w e e n  pe r inuc leo la r  h e t e r o c h r o m a t i n  a n d  
i n t r anuc l eo l a r  f ibres  ~, bu t ,  a t  t he  p r e sen t  t ime,  t h e  
func t ion  of t h i s  f r ac t ion  of h e t e r o c h r o m a t i n  is con t rover -  
sial. 

Most  a u t h o r s  t h i n k  t h a t  c o n s t i t u t i v e  h e t e r o c h r o m a t i n  
is gene t ica l ly  inac t ive .  I n c o r p o r a t i o n  of *H-ur id ine  in 
l y m p h o c y t e s  nucle i  has  b r o u g h t  FRENSTER 4 to  t h e  
conclus ion  t h a t  h e t e r o c h r o m a t i n  is no t  respons ib le  for  
t he  e l abo ra t i on  of r i bosoma l  RNA.  Y u ~ I s  a n d  YASMINEH 5 
ins is t  on  t he  s t r u c t u r a l  a n d  p r o t e c t i v e  role of t h i s  p a r t  
of t he  genome,  a n d  WALKXR ~ concludes  t h a t  sa te l l i te  
DNA,  w h i c h  in p a r t  seems to  co r re spond  to  c o n s t i t u t i v e  
h e t e r o c h r o m a t i n ,  is no t  i nvo lved  in t r a n s c r i p t i o n  or 
p ro t e in  synthes is .  

On t he  o the r  hand ,  LI~A-Dx-FARIA ~ has  r epo r t ed  am-  
p l i f ica t ion  of r i bosoma l  c i s t rons  in oocytes  of Acheta, 
which  t akes  t he  a spec t  of a large h e t e r o c h r o m a t i c  mass,  
called D N A - b o d y ,  and  w h i c h  is s u r r o u n d e d  b y  nuc leo la r  
mater ia l .  The  o b s e r v a t i o n  of KINSKY a n d  PERA s, who  
found  t h a t  in t h e  p r o x i m a l  t ubu le s  of rena l  ceils t he re  is 
no  c h r o m o c e n t r e  b u t  a large  nuc leo lus  when,  in  d i s ta l  
tubules ,  t he re  are large  c h r o m o c e n t r e s  a n d  a smal l  
nucleolus,  is in  f a v o u r  of a d i rec t  r e l a t i onsh ip  be t w een  
c o n s t i t u t i v e  h e t e r o c h r o m a t i n  and  nuc leo la r  o rgan iza t ion .  

W e  r epo r t  here  s imi la r  obse rva t i ons  wh ich  show inverse  
cor re la t ion  b e t w e e n  t h e  size of t he  h e t e r o c h r o m a t i n  a n d  
t he  nucleolus  in t he  f ib rob las t s  of t he  Quai l  (Coturnix 
coturnix japonica).  

Tissue  f r a g m e n t s  of 8-day-old  qua i l  e m b r y o s  were 
e x p l a n t e d  on  covers l ips  in  L e i g h t o n  t u b e s  and  fed w i t h  
H a n k s  t i ssue  cu l tu re  m e d i u m  en r i ched  w i t h  fe ta l  s e rum 
and  ch icken  e m b r y o n i c  e x t r a c t  (15 :7 :5 ) .  Af te r  6 days,  
some drop le t s  of ch icken  e m b r y o n i c  e x t r a c t  are a d d e d  
a n d  the  n e x t  day  t he  p r e p a r a t i o n s  are f ixed in t o t o  in  
Carnoy.  The  sl ides w e r e  s t a i ned  w i t h  acr id ine  o range  
(AO) fol lowing t h i s  p rocedure :  a f t e r  progress ive  r ehyd ra -  
t a t i o n  in  e thanoI  b a t h s  and  a s tep  in M c - U v a i n e ' s  buffer ,  

Nucleolus During Interphase in the Quail, 

P H  = 6, the  slides were s t a ined  w i t h  AO (0.125 m g / m l  of 
buffer)  for  5 rain, r insed  a n d  m o u n t e d  in t h e  same  buffer .  
O b s e r v a t i o n s  were m a d e  w i t h  Zeiss p h o t o mi c ro s co p e  I I  
equ ipped  w i t h  a n  H BO -2 0 0  m e r c u r y  lamp,  us ing  a 13G-12 
exc i t a t i on  f i l te r  a n d  a No. 50 ba r r i e r  fi l ter.  

I n  t h e  f ib rob las t s  examined ,  we genera l ly  n o t e d  a 
large nucleolus  s t a ined  in red  b y  AO. I n  some nuclei,  
t he re  are more  t h a n  one nucleolus,  b u t  a lways  smal le r  t h a n  
t h e  m a i n  one. All these  nucleoli ,  wh ich  are more  or less 
defined,  are a lways  assoc ia ted  to h e t e r o c h r o m a t i c  masses  
s t a ined  in green-yel low b y  AO. Indeed ,  n e x t  to  each  
nucleolus,  c h r o m a t i n  aggrega tes  wh ich  differ  in  size, 
n u m b e r  an d  a p p e a r a n c e  are observed.  I n  some cells, 
on ly  one large c h r o m o c e n t r e  could be  obse rved  whi le  in  
o the r  cells, severa l  smal le r  ones  exist .  T h e y  could be  
s e p a r a t e d  f rom each  other ,  or joined,  fo rming  a c i rcular  
b o d y  a r o u n d  t h e  nucleolus  wh ich  is more  or less dense. 
Most  i n t e r e s t i ng  is t h e  c o n s t a n t  inverse  r e l a t i on  b e t ween  
t h e  size of t h e  nucleol i  an d  t h e  h e t e r o c h r o m a t i n  a d j a c e n t  
to  t h e m .  F igure  1 shows f ib rob las t s  nuclei  w i t h  large 
nucleol i  an d  smal l  ch romocen t re s ,  whi le  in  F igure  2 t he  
inverse  is observed .  Some la rges t  nucleol i  are dep r ived  of 
a n y  v is ib le  h e t e r o e h r o m a t i n .  
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Fig. 1. Quail's nuclei fibroblasts stained with acridine orange. Small Fig. 2. Larger chromoeentres adjacent to reduced nucleoli. 
ehromocentres associated to abundant nucleolar material. 
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LE DOUARIN s has observed tha t ,  in the  quail, t he  
dense ch roma t in  aggregates  in in te rphase  are associated 
to nucleolar  RNA.  CoMI~OS and  MATTOCCIA~0, lx have  
shown t h a t  in th is  b i rd  the  mic rochromosomes  are 
nucleolar  organizers.  Moreover,  t h e y  are he te rochromat i c  
and  con ta in  t he  heavy  shouIder  DNA. We  can assume 
t h a t  the  eh romocen t res  associated to  nucteoti in the  quail  
correspond to  mic rochromosomes  which are more  or less 
he te ropycno t i c  in the  in te rphase  cells. I t  is well known 
t h a t  nucleoli  are p r o e m i n e n t  in ceils which  are r ich in 
IRNA and act ive in pro te in  syn thes i s  ~, ~. On the  contrary ,  
smal l  nucleoli  are found in non-ac t ive  ceils. In  ll~icrotus 
agres~is cons t i tu t ive  he t e roch roma t in  despiral ize b y  TSt-I 
s t imula t ion  in t h y r o i d  cells ~. 

All these  observat ions ,  toge the r  wi th  our  work,  
suggest  t h a t  the  despira l iza t ion of he t e roch roma t in  is 
responsible  for the  appar i t ion  of ac t ive  nucleolar  material ,  
comple te  despira l izat ion giving b i r th  to  the  largest  
nucleoli  wi th  the  d i sappearance  of any  observable  
chromocent res .  W h e n  only a f rac t ion of he t e roch ro ma t i n  
is despirMized, a large and dense ch romocen t re  is t h e n  
associa ted  to a ve ry  small  nucleolus, as r epor ted  here. 
This i n t e rp re t a t i on  is in accordance  wi th  all t he  aspects  
observed in our p repa ra t ions  where  we have  compared  
the  size of the  nucleoli  and  the  he te rochromat i c  masses 
ad j acen t  to thenl .  

Rdsumd. L 'g tude  des n o y au x  des f ibroblas tes  de Caille 
cultiv6s in vi t ro  a @t6 r6alis6e 5. l 'a ide de i 'o range  d 'acr i -  
dine. L ' emplo i  de ce f luorochrome p e rme t  une d is t inc t ion  
ais@e du nucl6ole et de l 'h6 t6rochromat ine  qui lui est  
associ6e. On observe une corr61ation inverse en t re  le 
volume dn nuct6ole e t  celui de l 'h@t6rochromatine. 
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Comportement  des mastocytes  chez les rats trait6s au perchlorate de potass ium 

Le r61e i m p o r t a n t  jou@ par  les mas tocy t e s  dans  Ies t issus 
est  dfl 5. teur synth~se en composan t s  bioact i fs  tels  que 
l 'h6parine,  i ' h i s t amine  et  ta s~rotonineL De n o m b r e u x  
t r a v a u x  on t  @t6 consacr@s 5. c e s  cellules, ~ leurs p rodu i t s  
de synth~se  2, 5. Ieurs modif ica t ions  provoqu@es par  dif%- 
rents  agents  cy to toxiques~ et  5. leur d@granulation en 
r appo r t  avec te m6tabol isme du collag~ne a 

Le perch lora te  de po tass ium adminis t r6  par  vote 
buccale  agi t  comme un ant i thyro~dien en b loquan t  la 

Tableau I. a) Poureentage des diffdrents types de mastoeytes 
rencontr6s dans le define 

Groupe I" Groupe II Groupe III b 

eontr61es trait6s eontr61es trait@s contr61es trait~s 
6 rats 6 rats 6 rats 6 rats 6 rats 6 rats 

35,1 =[= 2,1 28,4 -t= 3,9 33,8 33,9 30,8 =t= 2,4 37,4 :k 3,7 

Pour chaque animal, on eompte 1000 mastocytes; les poureentages 
sont effectu6s ~ partir de cette valeur. 

0,05 > p < 0,01. 
b 0,02 > # > 0,01. 

b) Nombre de mastocytes par mm ~ de derme cutan6 

synthgse  des hormones  thyroid iennes .  La l i t t6ra ture  5, ce 
suje t  a 6t6 revue p r6c6demment  4. Con t r a i r emen t  aux  
aut res  ant i thyro~diens,  il sembte  que le perch tora te  air 
en out re  une  act ion directe  sur le m6tabol i sme  de la 
t hy rox ine  au niveau t issulaire 5. I1 nous a done paru  
in t6ressant  d '6 tud ie r  la d i s t r ibu t ion  des mas tocy t e s  et  
Ieurs modif ica t ions  chez des ra ts  trait@s par  cet  ant i-  
thyroidien .  

P o d r  ce t te  exp6rience, on util ise des ra t s  W i s t a r  males 
de 7 semaines  de 150-200 g; 8 ra t s  se rven t  de contr61e et  
8 autres  regoivent  0,45 g/kg de poids  pa r  jour  de per- 
chlorate  de potass ium.  Les d6 te rmina t ions  quan t i t a t i ve s  
(mas tocytes  par  m m  2) et  qua l i t a t ives  (formes d6granul6es) 
se font  dans  la peau  (r@gion dorsale), la thyroide ,  te foie e t  
le p o u m o n  au moyen  des colorat ions  su ivantes :  Bleu 
Alcian-SafranineS et  Bleu Alc ian-PAS.  Dans  les coupes 
de peau, les mas tocy ie s  sont  divis6s en 3 groupes : groupe I 
(mas tocytes  don t  le cy top lasme  est  r empl i  de granules 
denses, sans aucun signe de d@granulation); groupe I I  
(mas tocytes  p r6sen tan t  quelques  signes de d6granula t ion  
reconnaissables  5. la prgsence de quelques  granules en 
dehors  du cytoplasme)  ; groupe I I I  (mas tocytes  f o r t e m e n t  
d@gr~nul6s e t  tes tes  de cy top la sme  c o n t e n a n t  des granules  7. 
Dans  la thyroide ,  les mas tocy te s  sont  divis6s en mas tocy te s  
sans signe de dggranula t ion  et  mas tocy t e s  p r6sen tan t  des 
signes de d@granulation plus ou moins  accentu@s. Les 
r6sul ta ts  sont  analys6s au moyen  du t es t  t et  de l ' e r reur  
s t andard .  

eontr61es 6 rats trait@s 6 rats 

15,9 4- 1,1 12,8 ~ 1,9 

Pour chaque animal, on compte le nombre total de mastocytes sur une 
surface de 40,56 mm 2. Les r~sultats sont exprim@s en nombre de 
mastocytes par mm ~. 
Sont reporters darts ee tableau les vaIeurs raoyennes et les dfviations 
standards. 
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