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The study of amebas with the optical mic roscope  has shown that p recys t ic  forms of t rophozoites and 
also the cysts  of near ly  all amebas contain cytoplasmic inclusions called "chromatoid bodies"  [9] or  " c ry -  
stalloid format ions"  [4]. The chromatoid bodies vary  widely in shape. The may be shaped like bars  or  
rods with romlded (Entamoeb~ histolytica [4], Entamoeba moshkovskii  [3]) or  pointed (Entaboeba coli) ends, 
f rom 5 to 10 # in length,  and somet imes  like fibrils (E. col__~i [4, 17]). In the case of Entamoeba invadens 
the chromatoid bodies are  usually cyl indr ical  o r  ac icular  in shape [10]. 

Statements concerning the nature and function of the chromatoid  inclusions given in the l i te ra ture  
are  contradic tory.  The suggestion has been made [11, 12] that such inclusions a re  re la ted to the nuclear  
chromatin.  Other invest igators  [8] consider  that the chromatoid  bodies are  fo rmed  in the cytoplasm as a 
resul t  of pooling of the contents of the vacuoles.  Some authors suggest  [9] that the chromatoid  body con- 
tains r e s e r v e  nutrient  mat te r .  

E lec t ron -mic roscop ic  invest igations of entamebas have considerably modified our  ideas of the nature 
of the chromatoid bodies. It has been shown [8] tha tpar t ic les  of the chromatoid body a re  distr ibuted through-  
out the cytoplasm of the trophozoite.  Sometimes they may be joined to digestive vacuoles,  forming elqngat-  
ed complex s t ruc tu res .  Cytochemical investigations [5] have shown that the chromatoid  bodies consist  of 
RNA and protein. It was la ter  found [6] that the chromatoid body of E. invadens in the initial stages of its 
development contains semicrys ta l ine  masses  of r ibonucleoprotein,  fo rmed by aggregation of par t ic les  
measur ing  200-300 A. On this basis  a hypothesis has been put forward  [6], according to which the c h r o m a -  
reid bodies are  "crysta l l ine  r ibosome r e s e r v e s " .  

The study of the chromatoid bodies of the Entamoebae is of great  importance to the taxonomy and 
identification of these mic roorgan i sms ,  for  their  shape, size,  and number vary  f r o m  one species to an- 
other.  The information on the chromatoid bodies of the Entamoebae is incomplete in many respects ,  and 
the chemical  nature of these formations still remains  obscure .  

The object of the present  investigation was to study the submicroscopic  s t ruc ture  of the chromatoid  
bodies of E. invadens and E. moshkovskii  by the method of ultrathin sections.  By e lec t ron-cy tochemica l  
methods an attempt was made to determine the chemical  nature of these format ions .  

EXPERIMENTAL METHOD 

The trophozoites of E. invadens and E. moshkovskii  were cultivated on E. A. Pav lova ' s  medium [2]. 
The trophozoites were  separated by centrifugation, fixed by SjSstrand's  method [16], dehydrated in alcohols 
of increas ing  strength,  and embedded in a 4:1 mixture of butyl and methyl methacryla tes ,  with benzoyl 
peroxide as catalyst .  Metal rings were used for flooding the mater ia l  [1]. Po lymer iza t ion  took place at 
56 ~ Ultrathin sections were cut to a thickness of about 250 A on a type LKB ul t ra tome and studied by 
means of the JEM-6C electron microscope .  

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

In the ultrathin sections of E. invadens the chromatoid  body consis ted of e lec t ron-dense  helical 
s t rands a r ranged  in a s t r ic t ly  definite order  (see figure,  a). The helical s t rands of the chromatoid  body 
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Chromatoid  body of E. invadens and E. moshkovski i :  a) long- 
itudinal sec t ion  through hel ical  s t rands  of the chromat id  body 
of E. invadens; 45 000x; b) t r a n s v e r s e  sec t ion  through the 
hel ical  s t r ands  of the cl i romatoid body of E. invadens; 8 U -  
subunits; 45 000x; c) s t rands  of the ehromato id  body of E. 
moshkovski i ;  71 000 x; d) c lus t e r  of hel ical  s t r ands  of the 
chromato id  body of E. moshkovski i ;  14 000x; e) act ion of 
r ibonuclease  on the chromato id  body of E. invadens; 30 000x. 

of E. moshkovski i ,  unlike those of E. invadens,  were  a r r anged  singly or as c lus te r s  of var ious  shapes  in 
the cy top lasm (see f igure,  c, d). The thickness of the individual he l ices  of E. invadens was 100-110 A, 
and of E.  moshkovski i  80-100 A. In t r a n s v e r s e  sect ions  through these  hel ices  of E. invadens,  pa r t i c l e s  
with b l u r r e d  outlines and a r r a n g e d  as in a c rys t a l  we re  r evea led  (see f igure ,  b). These  pa r t i c l e s  were  
complex  in s t ruc tu re  and were  composed  in turn of subunits measu r ing  100-120 A. In t r a n s v e r s e  ul t ra thin  
sec t ions  through the ehromato id  body of E. moshkovski i  pa r t i c l e s  m e a s u r i n g  250-270 A were  seen .  Each 
such pa r t i c l e  was f o r m e d  of subunits measu r ing  70-90 A. 

To study the chemica l  na ture  of the chromato id  inclusions,  t rophozoi tes  of E. invadens and E. 
moshkovski i  were  t r ea t ed  with r ibonuclease .  Af ter  t r ea tmen t  with the enzyme the hel ical  s t ruc tu re  of the 
chromato id  body was des t royed  and its e l ec t ron-op t i ca l  densi ty  was sharp ly  reduced  (see f igure,  e). X- 
ray  s t ruc tu ra l  ana lys is  has shown that  the RNA of yeas t s ,  bac t e r i a ,  and animals  is hel ical  in s t r u c t u r e  
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[13, 14]. The abil i ty of the chromato id  body to be b roken  up by r ibonuclease ,  in conjunction with i t she l i e a l  
s t ruc tu re ,  thus conf i rmed  r e p o r t s  in the l i t e r a tu r e  that the ma in  component  of this body i s  r ibonucleoprote in  
(RNP). 

The r e su l t s  obtained re la t ive  to the u l t r a s t r u c t u r e  of the chromato id  inclusions of E. invadens con-  
f i r m e d  those of other  invest igat ions [15] also showing having accepted  that such a hel ica l  s t ruc tu re  of the 
chromato id  bodies  is poss ib le ,  goes on to sugges t  that he l ices  of this type may  be f o r m e d  by the folding 
of one l aye r  of RNP pa r t i c l e s  on another .  He cons iders  that the s t ruc tu re  of the chromato id  bodies changes  
depending on the physiologica l  s ta te  of the cell,  s o m e t i m e s  taking the f o r m  of pa r t i c l e s  in a compact  cubic 
or  hexagonal  a r r angemen t ,  s o m e t i m e s  the f o r m  of hel ical  s t r ands .  In the p r e s e n t  invest igat ions  only a 
hel ical  s t r u c t u r e  of the chromato id  body was observed,  both for  E. invadens and for  E. moshkovski i .  RNP 
pa r t i c l e s  a r r anged  in c rys ta l l ine  f o r m  were  detected in t r a n s v e r s e  sec t ions  of the chromato id  inclusions .  
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