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r e p o r t  m a y  be  induced  b y  t he  m i x t u r e  t h r o u g h  t he  same  
process  in  v ivo  as well. T he  reasons  w h y  some cells are  
a f fec ted  and  o t h e r  cells are  on ly  s l ight ly  af fec ted  is n o t  a t  
all clear.  Poss ib ly  t h e r e  is a di f ference in t he  a m o u n t  of 
c y t o c h r o m e  c a n d  o t h e r  subs t ances  7 in  hepa t i c  cells or  
o t h e r  differences  based  on  ag ing  of cells. T he  fac t  t h a t  t he  
nucleus ,  t he  nuc l ea r  m e m b r a n e  or t he  cel lular  m e m b r a n e  
were n o t  a f fec ted  is an  i m p o r t a n t  po in t .  Pe rhaps ,  such  
organel les  h a v e  some m e c h a n i s m s  of p r o t e c t i o n  aga ins t  
t he  m i x t u r e  9. 

den  in MAuseleberzel len n a c h  i.p. I n j e k t i o n  z u s a m m e n  
m i t  d e m  G l u t a t h i o n g e m i s c h  u n t e r s u c h t .  

Y. UXNO and  K. YAMAN0 

Department o/Experimental Radiology and Department 
of Radiology, Faculty o/ Medicine, Kyoto University, 
Kyoto (Japan), 26 August 7968. 

Zusammen/assung. Anschwel lung  u n d  Lysis  yon  Mito-  
c h o n d r i e n  i m  Reagenzg las  (in vivo),  d u r c h  Zugabe  yon  
G l u t a t h i o n g e m i s c h  zur  N~hr l6sung  ve r u r s ach t ,  wurde  
e l e k t r o n e n m i k r o s k o p i s c h  gepriif t .  Die M i t o c h o n d r i e n  wur-  
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Multinucleated Giant Cells in Organ Cultures of Spleen 

Mul t inuc l ea t ed  g i an t  cells develop in v ivo  b o t h  in 
physiological  and  in pa tho log ica l  cond i t ions ;  s imilar ly,  
t he i r  a p p e a r a n c e  in v i t ro  ha s  been  descr ibed  in t i ssue  
cu l tu res  and  in cell cu l tu res  u n d e r  d i f fe ren t  cond i t ions  
b y  severa l  a u t h o r s  1 4. 

W e  h a v e  descr ibed  in a p rev ious  c o m m u n i c a t i o n  5 the  
a p p e a r a n c e  of large e lements ,  looking l ike a s incy t ium,  
p r o v i d e d  w i th  a g rea t  n u m b e r  of nuclei,  in  o rgan  cul tures ,  
of spleen of ch icken  embryo .  

The  u l t r a s t r u c t u r a l  obs e r va t i on  now al lowed us to  
ascer ta in ,  f irst ly,  t h a t  these  nuclei  be long  to  single cyto-  
p lasmic  areas,  a n d  the re fore  t he  descr ibed  e l ement s  are 
m u l t i n u c l e a t e d  g i an t  cells. 

Materials and methods. Cul t iva t ion  of 19-day-old ch icken  
e m b r y o  spleen f r agments ,  accord ing  to t he  m e t h o d  of 
WOLFF and  HAFFEN 6, was  u n d e r t a k e n  on  glucose aga r  
w i t h  add i t i on  of a ch icken  e m b r y o  t o t a l  ex t rac t .  Af te r  
1, 2, 3 and  6 day ' s  i n c u b a t i o n  these  cu l tu res  were f ixed 
in 2 .5% g l u t a r a l d e h y d e  in 0 . 1 M  p h o s p h a t e  buf fe r  and  
pos t f ixed  in 1.0% o s m i u m  te t roxyde .  

Results. W i t h i n  48 h i n c u b a t i o n  a n d  in the  fol lowing 
days,  large cy top l a smic  areas  p rov ided  w i t h  nucle i  
c h a n g i n g  in n u m b e r  f rom 2-3 to 30-40, deve lop  on  t he  
whole  surface of t he  e x p l a n t  facing t h e  cu l tu re  m e d i u m  
(Figure  1). 

Some morpholog ica l  c h a r a c t e r s  of these  cells are  a l ike ;  
o t h e r  cha rac t e r s  differ  f rom cell to  cell. I n  fact ,  in some 
cells nuclei  are oval,  t h e y  show l i t t le  c h r o m a t i n  g a t h e r e d  
in to  a n a r r o w  r im a d h e r e n t  to  the  nuc l ea r  envelope,  a n d  
t h e y  are s epa ra t ed  f rom one a n o t h e r  b y  a b u n d a n t  cyto-  
p l a s m  (Figure 2). Free  po ly r ibosomes  s ca t t e r ed  in a low 
e lec t ron  dens i ty  m a t r i x  are p r o m i n e n t  in  eve ry  p a r t  of 
t he  cy top lasm.  In  o the r  cells, on  the  con t r a ry ,  t h e  nuclei  
show folds and  deep inden ta t ions ,  t h e y  are more  t i g h t l y  
c rowded  in one p a r t  of t he  cell, a n d  t h e  c h r o m a t i n  is 
g a t h e r e d  in bu lk ie r  pe r iphe ra l  aggrega t ions  closed to t he  
nuc lea r  envelope.  The  p l a s m a  m a t r i x  appea r s  def in i te ly  
more  dense:  r ibosomes  are s ingly d i s t r ibu ted ,  free poly-  
r ibosomes  are ve ry  ra re ly  obse rved  (Figure  3). 

The  profi les of these  cells are cons ide rab ly  i r regu la r  
a n d  large cy top la smic  f inger-l ike ex tens ions  p r o t r u d e  
a m o n g  t he  a d j a c e n t  cells. T he  p l a s m a  m e m b r a n e  shows 
somet imes  a l inear  profi le  and  s o m e t i m e s  e longa ted  
d ig i t a t ions  engag ing  s imi la r  s t r u c t u r e s  of con t iguous  
ceils in  a way  r em i nes cen t  of a fusion of t he  cells. 

The  Golgi  a p p a r a t u s  is g a t h e r e d  b o t h  in the  pe r inuc lea r  
zone a n d  in some pe r iphe ra l  a reas ;  g r anu l a r  endop tasmic  
re t i cu lun l  is inconsp icuous ;  spher ica l  a n d  rod - shaped  
m i t o c h o n d r i a  are ex tens ive ly  sp read  in large number s .  
Large  dense  bodies  of cons iderab le  size ou t l ined  b y  a 
m e m b r a n e  a n d  c o n t a i n i n g  a f ine ly  g r a n u l a r  m a t e r i a l  
are n u m e r o u s ;  besides,  m a n y  smal l  r o u n d  vesicles 
c o n t a i n  a h o m o g e n e o u s  m a t e r i a l  of low dens i ty .  

Discussion. F r o m  th i s  d a t a  we cons ider  t h a t  t he  mul t i -  
nuc lea ted  g i an t  cells are no t  a single t y p e  of cell w i t h  
un i fo rm  charac te r i s t i c s :  t he  a b u n d a n c e  of r ibosomes,  
po ly r ibosomes  and  m i t o c h o n d r i a  sugges t  t h a t  these  cells 
d i sp lay  an  in tense  me tabo l i c  a c t i v i t y ;  i inal ly,  these  
e l ement s  c a n n o t  be  cons idered  as cells unde rgo ing  regres- 
sive changes .  At  p r e sen t  i t  seems v e r y  diff icul t  to  t e s t  
t he  fac tors  g iv ing  rise to  t he i r  appea rance .  However ,  
some po in t s  a l r eady  deserve  to be emphas ized .  Mult i -  
nuc lea t ed  cells m a y  form u n d e r  pa r t i cu l a r  cond i t ions  of 
t e m p e r a t u r e  v a n d  m e d i u m  viscos i ty :  b u t  in t he  o rgan  
cu l tu re  we h a v e  se t  up, accord ing  to t he  a b o v e - m e n t i o n e d  
me thod ,  b o t h  of these  fac tors  r e m a i n  as nea r  as possible  
to  t he  physio logica l  ones  a n d  the re fore  t h e y  c a n n o t  be  
cons idered  as causa t ive  factors.  Moreover ,  i n s t ead  of 
w h a t  h a p p e n s  in t he  case of t he  h a n g i n g  drop  cul tures ,  
t he  a p p e a r a n c e  of these  e l emen t s  is no t  a t t r i b u t a b l e  to  
t he  s imple  c o n t a c t  of cel lular  e l emen t s  w i th  a foreign 
body,  as t he  coversh ip  ( 'Deckglas -FremdkSrperze l len ' )S .  
I t  is also i m p o r t a n t  to  no te  t h a t  in t he  cel lular  cu l tu res  
in l iquid  m e d i u m  9 g i an t  m u l t i n u c l e a t e d  cells m a k e  the i r  
a p p e a r a n c e  m u c h  la te r  (af ter  7 days  of cul ture)  as com- 
p a r e d  to  t h e i r  ear ly  f o r m a t i o n  in our  cul tures .  On t he  
o the r  hand ,  t he  cha rac t e r i s t i c  d i s t r i b u t i o n  of these  cells 
a t  t he  e x p l a n t  surface,  suggests,  in our  opinion,  two 
cons idera t ions .  
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Figs. 1-3. (1) Organ culture of chicken embryo spleen after 48 h incubation. Multinueleated giant cell facing the culture medium. • 780. 
(2) Detail of a first pattern giant cell showing 3 nuclei shared from one another by abundant cytoplasm provided with a great number or 
polyribosomes. • 22,400. (3) Four nuclei of a second pattern giant cell; the ehromatin characteristic distribution and the irregular profile 
of the nuclear membrane are evident, x 8500, 

An in te rac t ion  be tween  some subs tances  of t he  cul ture  
m ed ium and  lymphore t i cu la r  t issue of the  exp lan t  occurs 
a t  the i r  con tac t  face:  i t  is ev idenced by  some reac t ive  
phenomena ,  such as the  appearance  of a grea t  n u m b e r  
of cells showing phagocy t i c  ac t iv i ty  and  the  differen- 
t ia t ion  of mastcel ls  (as previous ly  described1~ Then,  
we t h i n k  i t  possible  to p resume  t h a t  the  subs tances  of 
the  cul ture medium,  a m o n g  which are homologous  pro-  
te ins  or o ther  subs tances  of h igh  molecular  weigh t  m a y  
be decisive factors  in the  process  of d i f fe ren t ia t ion  of the  
lymphore t i cu la r  tissue. 

Besides, we have  to  emphas ize  t h a t  the  exp lan t  feeding 
occurs by  adsorp t ion  of t he  mater ia l  t h rough  the  med i u m 
con tac t  surface, w i t h o u t  vascular  fo rmat ion :  t h e n  i t  is 
par t i cu la r ly  suggest ive  tha t ,  s imilar ly to  w h a t  h ap p en s  
for the  s i ncy t i um- t rophob la s t  in vivo, the  mul t inuc lea ted  
cells observed develop jus t  in an act ive exchange  zone. 
Thus,  the  mi tochondr i a  in large number s  and  the  con- 
s iderable ex tens ion  of the  p lasma  m e m b r a n e  of these  
cells could m e a n  a funct ion  of act ive t r anspor t .  

Riassunto. In  col ture organot ip iche  di  milza di embr ione  
di  pollo compaiono  nella zona di  c o n t a t t o  fra le superfici  
del te r reno  di col tura  e de l l ' espianto  cellule gigant i  poll- 
nucleate .  Vengono anal izzate  le loro ca ra t t e r i s t i che  ul tra-  
s t ru t tu ra l i  in base  alle quali  si ev idenziano e lement i  di 
a lmeno 2 tipi.  Ipo tes i  sono avanza te  sulle loro possibili  
a t t ivi tA metabol iche .  
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