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Many inves t iga tors ,  when studying the morphology of the m a m m a l i a n  spleen,  have observed  giant 
ce l l s  outwardly resembl ing  megaka ryocy te s  in th is  organ [9, 14, 15]. Because  of this s imi la r i ty ,  and also 
because  of r e p o r t s  in the l i t e ra tu re  that  myeloid hemopoies i s  may  take place in the spleen of many m a m -  
m a l s  throughout life [6, 10, 12], a number  of w o r k e r s  [3, 9, 14, 15] have contended that  these  ce l l s  a r e  
t rue  megaka ryocy t e s .  The i r  life cycle  has even been descr ibed  [15]. 

Other authors  [2] de sc r ibe  them as megaka ryocy t e - l i ke  cel ls ,  thus s t r e s s i n g  ce r t a in  d i f fe rences  
f rom t rue  m e g a k a r y o c y t e s .  

The number  of these  ce l l s  in the spleen i n c r e a s e s  a f te r  denervat ion of the organ  [2, 3], and a f t e r  
immuniza t ion  [5] and i r rad ia t ion  [8] of the animal .  They a re  numerous  in the t ransplanted  spleen [7, 8, 11], 
and the i r  accumulat ion in the g ra f t  r eaches  i ts  m a x i m u m  when r egene ra t ive  p r o c e s s e s  in the graf t  a r e  at 
the i r  height [11]. 

The author  has  observed  ce l l s  of this type in both the intact and the deafferented spleen of ca ts  [4]; 
in the l a t t e r  case  they were  much  m o r e  numerous .  These  ce l l s  differed f rom t rue  m e g a k a r y o c y t e s  in c e r -  
ta in c h a r a c t e r i s t i c s .  

In the p resen t  invest igat ion the nature  and genes is  of the megaka ryocy t e - l i ke  ce l l s  of the spleen 
were  studied. 

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on cats .  The spleen of heal thy an imals  and of ca t s  a f t e r  ext i rpat ion 
of the spinal  s e n s o r y  ganglia of segments  Dg-L 2 on both s ides was used.  

The m a t e r i a l  was fixed in Carnoy ' s  and Schafe r ' s  m ix tu re s  and embedded in paraff in  wax. Sections 
w e r e  stained with hematoxyl in-eos in ,  azu re -eos in ,  methyl  g r e e n - p y r o n i n e ,  and a le ian blue; the PAS r e a c -  
t ion and the reac t ion  with dialyzed colloidal  i ron were  c a r r i e d  out on the sect ions ,  and control  exper iments  
we re  pe r fo rmed  with r ibonuclease ,  amylase ,  and hyaluronidase .  

E X P E R I M E N T A L  R E S U L T S  

The megaka ryocy t e - l i ke  ce l l s  of the spleen a r e  ve ry  la rge ,  widely different  in shape,  and the con- 
f igurat ion of the i r  nucleus is inconstant .  The cy top lasm of the ce l l s  contains l a rge  amounts  of RNA and 
glycogen, but no mucopo lysacchar ide  components  or  azurophil ic  granules  cha rac t e r i s t i c  of t rue  m e g a -  
ka ryocy te s  and indicating fo rmat ion  of p la te le ts .  

These  cel ls  a r e  capable  of phagocytosis  (see f igure,  F). They a re  local ized in the spleen main ly  
n e a r  the t r abecu lae  and the pulp ve s s e l s .  

The study of the genes is  of these  cel ls  showed that  they a re  fo rmed by fusion of s eve ra l ,  as  a rule,  
r e t i c u l a r  cel ls ,  but often other  cell  types  a r e  involved in the m e r g e r  ( lymphocytes ,  i m m a t u r e  p l a sma  
cells);  the dynamics  of t he i r  genesis  is  shown in the f igure.  

Init ially,  a group of cel ls  d i f fe rent ia tes  f rom the surrounding s t r u c t u r e s  and cel ls  (see f igure,  A), 
and the b o r d e r s  between them d i sappear .  The nuclei of these  cel ls  a r e  apparent ly  surrounded by a corn- 

Depar tment  of Morphology, Facul ty  of Medicine and Biology, N. I. P i rogov  Second Moscow Medical 
Insti tute (Presented  by Active Member  of the Academy of Medical  Sciences of the USSR V. D. Timakov) .  
Trans la ted  f rom Byul le ten '  t~ksperimental 'noi  Biologii i Meditsiny,  Vol. 64, No. 9, pp. 104-106, September ,  
1967. Original a r t i c l e  submit ted July  18, 1966. 

1016 



Fig.  1. Megakaryocy te - l ike  ce l l s  of the spleen.  A) Different iat ion of r e t i cu la r  
ce l l s  f rom the surrounding t issue;  B) mul t inuc lear  syncyt ium,  with individual 
nuclei  and with a tendency to fo rm a ring; C) unclosed r ing with compac t ly  a r -  
ranged nuclei ,  syncyt ium incorpora t ing  a new cell  (above); D) closed ring, 
some nuclei a l r eady  fused; E) movemen t  of contents of the annular  nucleus t o -  
ward one of i ts  poles; F) s tage of one giant oval nucleus,  phagocytosed e ry th -  
rocy te s  and pulp ce l l s  v is ib le  in cytoplasm;  G) dead giant ce l l s ,  segmented  
pycnotic nucleus,  lys i s  of cy top lasm and nucleus by neutrophi ls .  

mort cy top lasm (B). Such a syncyt ium m a y  incorpora te  m o r e  cel ls ,  s o m e t i m e s  of different  types  (B, C). 
The nuclei in the syncyt ium undergo ce r t a in  changes:  t he i r  eh romat in  ne twork  is intensified, they i n c r e a s e  
in s ize  and become  uniform in the i r  external  appearance .  Finally,  the nuclei fo rm a r ing (C). The r ing 
then becomes  m o r e  compact  and i ts  nuclei  lie c l o se r  toge ther  (D). Where the nuclei  touch one another ,  
the nuclear  m e m b r a n e  d i s a p p e a r s .  At this s tage a giant cel l  is formed,  containing an annular  nucleus.  
The contents of the nucleus then begin to move toward one of i ts  poles .  The nucleus at the opposite pole 
b e c o m e s  thinner ,  and l a t e r  it rup tu res  at this  point. The nucleus becomes  c o m m a - s h a p e d  (E). This  p r o -  
c e s s  of pooling of the contents  continues,  and as a r e su l t  a single giant c i r c u l a r  o r  oval nucleus is  formed 
(F). La te r  it m a y  become  segmented  (G). 

The phagocytic power  of the cel l  is independent of i ts  s tage of development .  Death of the cel ls  m a y  
also take place at any s tage.  The p r o c e s s  begins  with pycnosis  of the nucleus,  a f te r  which the cell  is de -  
s t royed ,  neutrophi ls  playing an act ive  pa r t  in the p roce s s  (see f igure,  G). 

These  observa t ions  on the abi l i ty  of the giant megaka ryocy t e - l i ke  ce l l s  to p e r f o r m  phagocytosis  a r e  
conf i rmed by data in the l i t e r a tu re  [5, 13]. The authors  cited concluded that  the m e g a k a r y o c y t e - l i k e  ce l l s  
of the spleen a r e  a specia l  type of m a c r o p h a g e s .  
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It may therefore  be concluded from all the evidence that these are not megakaryocytes but special 
structures localized in the spleen, and increasing in number in response to various external stimuli. They 
possibly occupy a special place in the protective reactions of the reticulo-endothelial system. 

The genesis of these cells as described above shows some similari ty in principle with the genesis 
of the giant cells of Langhans [1] and Sternberg. The possibility is not ruled out that, together with the 
cells described in this paper, they reflect  identical reactions of the body. 
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