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It has recent ly  become evident that  many aspec t s  of the p rob l em of the origin and evolution of v i ru se s ,  
v i rus  ca rc inogenes i s ,  gene t ics ,  and different ia t ion a re  connected with the d i scovery  of endogenous v i r u s e s .  
Among them,  the one which has  r e ce i ved  l eas t  study is  the group of type A r e t r o v i r u s e s .  One of them - 
i n t r ac i s t e rna l  type A pa r t i c l e s  (IAP) - is  r egu l a r ly  found in e a r l y  mouse  [2, 6], h a m s t e r  [8], cat  [4], and 
o ther  animal  embry os .  They were  f i r s t  desc r ibed  in mice  in 1969 [5] at the 2 -8 -ce l i  e m b r y o  stage,  and 
l a te r  in mouse  oocytes  and par thenogenet ica l ly  s t imulated ova [3, 9, 10]. E x p r e s s i o n  of IAP in the e a r l i e s t  
s tages  of embryoge nes i s  is  an impor tan t  fact  in the understanding of the i r  functions in the no rma l  cell,  which 
have not yet  been elucidated.  Hither to IAP have not been descr ibed  in unfer t i l ized ova  and zygotes.  

This pape r  gives detai ls  of the d i scovery  of IAP in e a r l y  zygotes  of C57BL/6  mice ,  a s t r a in  with low 
pred ispos i t ion  to cancer ,  at the age of 5-7 h a f t e r  mating.  

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

An e l e c t r o n - m i c r o s c o p i c  study was made of zygotes of C57BL/6  mice .  Animals  with a dated t ime  of 
pregnancy were  used. E m b r y o s  at the zygote s tage ,  5-7 h a f t e r  mating,  w e r e  r emoved  f r o m  the female  r e -  
product ive  t r a c t .  Isola ted oviducts were  d i s sec ted  on a watch g lass  in w a r m  Whit ten 's  med ium,  in which b i -  
carbonate  was rep laced  by Hepes .  The zygotes  we re  r emoved  by flushing out the oviducts with medium by 
means  of a medical  syr inge  or  by ruptur ing the oviduct with a fine needle at the s i te  of the e m b r y o s .  More  
than 70 zygotes  were  inves t igated.  

Fixation, staining,  and embedding of the zygotes  in epoxide r e s ins  fo r  e lec t ron  m i c r o s c o p y  were  c a r r i e d  
out by the usual methods.  Ser ia l  ul t ra thin sec t ions ,  a f t e r  staining with a s a tu ra t ed  solution of uranyl  aceta te  
(UA) in methanol  or  with a 1% solution of UA and lead c i t r a t e ,  were  studied in the JEM-100B e lec t ron  m i c r o -  
scope with an acce le ra t ing  voltage of 80 kV. 

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

IAP were  found in la rge  numbers  in s e r i a l  ul t rathin sec t ions  in all  zygotes  aged 5-7 h a f te r  fe r t i l iza t ion  
which were  studied {Fig. l a ) .  At this  s tage of development  the zygotes  have male  and f e m a l e  pronucle i .  IAP 
were  r eco rded  in di f ferent  p a r t s  of the cy top lasm of the e m b r y o s .  They a re  f o r m e d  n e a r  the m e m b r a n e  of the 
smooth  endoplasmic re t icu lum (ER) (Fig. lb) and ma tu re  by budding into the lumen of the ER c i s t e rns .  

Some endogenous LAP are  r egu la r ly  spher i ca l  in shape with an ex te rna l  d i a m e t e r  of 70-75 rim. Thei r  
nueleoid consis ts  of two concentr ic  sphe re s  with an externa l  d i ame te r  of 50-60 nm and e lec t ron-op t i ca l ly  t r a n s -  
lucent center  20-26 nm in d iamete r .  The nucleoid is c lose ly  applied to the outer  m e m b r a n e  of the vi r ion.  How- 
eve r ,  mos t  LAP fo rming  or  a l ready located inside the ER c i s t e rns  a re  not r egu la r ly  spher i ca l  in shape but con-  
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Fig. 1. Ultrathin sec t ions  through mouse  zygote,  a) Concentrat ion of type A endogenous in-  
t r a c i s t e r n a l  pa r t i c l e s .  80,000 • b, c) o rd inary  LAP fo rmed  n e a r  ER c i s t e rn  (arrow),  and ab-  
no rma l  LAP being f o r m e d  or s i tua ted  in lumen of ER (double a r rows) .  320,000 • 

s i s t  of s epa ra t e  f r a g m e n t s  of nucleoids,  connected by zones  of lower  densi ty,  fo rming  h e m i s p h e r e s ,  bead- l ike  
shape,  cyl indr ical  fo rmat ions ,  and other  morphologica l  anomal ies  (Fig. lb ,  a r rows) .  

LAP were  often located in l a rge  ves i c l e s  of the Golgi complex,  located both in the inner  zones of the cell 
and close to the cell sur face  (Fig. 2). In the l a t t e r  case IAP may also be seen  in the immedia te  vicinity of the 
vitel l ine m e m b r a n e  of the zygote.  In no case  were  v i rus  pa r t i c l e s  found in the pronucle i  or in the pe r inuc l ea r  
space .  No other  types of endogenous murine  v i r u s e s  l ikewise were  found in the p re sen t  invest igat ion.  

Var ious  w o r k e r s  have desc r ibed  four  morphologica l  va r i an t s  of pa r t i c l e s  in oocytes and pre implanta t ioa  
embryos  of di f ferent  l ines of mice ,  s ta r t ing  with the 2 -4 -ce l l  e m b r y o  s tage [7]. Three  of them are  s i m i l a r  in 
the i r  submic roscop ic  organizat ion to LAP, they a r e  located in c i s t e rns  of the rough ER and differ  only in s i ze .  
The four th  type appea r s  only at the b las toeys t  s tage  and, morphologica l ly ,  belongs to the C type of mur ine  r e t -  
roviI"uses.  Recen t ly  pa r t i c l e s  of yet  another  type have been desc r ibed  [11]; they have been cal led " ea r l y  mur ine  
embryonic  iAP" and designated by the l e t t e r  e (epsilon). They are  found a f t e r  the two-ce l l  s tage of development  
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Fig. 2. LAP in ves ic les  of Golgi complex located 
in immedia te  vicini ty of vitel l ine m e m b r a n e  WM) 
of zygote.  250,000 x .  

and morphologica l ly  they are  s i m i l a r  t o t h e  h a m s t e r  endogenous R type of v i rus ,  but d i f fer  f r o m  it in the i n t e r -  
nal s t ruc tu re  of the nucleoid and the i r  s m a l l e r  s i ze .  

The absence of data  indicating d i scovery  of endogenous v i ru se s  in zygotes was evidently not unexpected, 
for  the zygote is a re la t ive ly  res t ing  s tage where  act ive p r i m a r y  biosynthes is  is l a rge ly  inhibited [1, 5]. This 
information,  obtained prev ious ly  by u l t r a s t ruc tu ra l  and biochemical  methods ,  demons t r a t ed  the v i r tual ly  c o m -  
plete absence of f r ee  r ibosomes  and rough ER in the zygote.  Active nucleic acid and pro te in  synthes is  does 
not begin until the 4-ce l l  e m b r y o  s tage.  Subsequent invest igat ions showed that the ea r ly  zygote contains a few 
f ree  r i b o s o m e s ,  and we ourse lves  found fo r  the f i r s t  t ime  initial s tages  of fo rmat ion  of a rough ER. N e v e r -  
the less ,  exp re s s ion  of v i rus - l ike  p a r t i c l e s ,  as we showed, took place in the smooth  ER. The pa r t i c l e s  desc r ibed  
above do not differ  morphologica l ly  f r o m  c lass ica l  LAP of mice ,  but the p r e sence  of a Mgh percen tage  of anom-  
alous format ions  may  be linked with s t ruc tu ra l  and biochemical  f ea tu res  of the p a r t i c u l a r  c o m p a r t m e n t  of the 
zygote,  which is a s y s t e m  of membranous  fo rmat ions  - s acs ,  ves ic les ,  and canals ,  united in the concept of 
" smooth  ER." In the late s tages  of pre implanta t ion  development  (from the 4-cel l  to the b la s tocys t  s tage) ,  
however ,  and a lso  in no rma l  and cance r  cel ls  of adult mice ,  LAP are  f o rmed  mainly in the rough ER. Ve ry  
recent ly  LAP have been desc r ibed  in c i s t e rns  of ER in zygotes  of four  of s ix lines of mice  studied [11], but not 
in line C57BL/6 .  Unfortunately,  the absence  of any mention of the age of the zygotes  in the p a p e r  cited above 
prevents  the drawing of any para l l e l s  with our  own observa t ions .  

The role  and functions of LAP a re  not ye t  understood.  In the course  of embryonic  development  the num-  
ber  of LAP fal ls  gradual ly ,  and by the b las tocys t  and ovular  cyl inder  s tage  the i r  exp res s ion  is p rac t i ca l ly  r e -  
duced to zero .  This  inve r se ly  propor t iona l  dependence of IAP on the degree  of different ia t ion of the embryo  is 
of g rea t  i n t e re s t  for  it r e f l ec t s  a r a t he r  specia l  biological  s i tuat ion linked e i the r  with the undifferent iated s ta te  
or ,  converse ly ,  with the beginning of ea r ly  differentiat ion.  

Fu r the r  invest igat ions of ea r ly  embryos  of different  m a m m a l s  in the s e a r c h  fo r  endogenous v i ruses  may  
be of g rea t  in te res t .  
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Several  l ines of neu rob la s toma  ce l l s  capable  of growth in cul ture have been desc r ibed  [2, 5, 6]. Undif- 
f e ren t i a ted  and ac t ive ly  p ro l i fe ra t ing  cel ls  of these  l ines can be conver ted ,  under  the influence of var ious  f ac -  
t o r s  ( s e r u m - f r e e  medium,  dimethyl  sulfoxide,  analogs of cycl ic  nucleot ides [6, 7, 8]) into di f ferent ia ted cel ls ,  
morphologica l ly  s i m i l a r  to neurons .  Neurob la s toma  cul tures  a re  thus a convenient object  with which to study 
f ac to r s  control l ing dif ferent ia t ion of t u m o r  cel ls .  

The object  of this invest igat ion was to study the poss ib i l i ty  of inducing different iat ion of neu rob la s toma  
cel ls  by t r e a t m e n t  with sma l l  doses  of cytochalas in  B (CB), an agent with se lec t ive  act ion on the act in m i c r o -  
f i lament  s y s t e m .  One of the r e su l t s  of des t ruc t ion  of mic ro f i l amen t s  by CB is blocking of the las t  phase  of 
mi to s i s ,  leading to the appearance  of mul t inuc lear  ce l l s .  It  was found prev ious ly  that  the mul t inuc lear  s ta te  
leads  to pa r t i a l  normal iza t ion  of the morphology of t r a n s f o r m e d  cel ls  of another  type,  name ly  f ib rob las t s  of 
the L line [1]. 

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

A culture of mouse neurob las toma  cells  of clone N-18-A,  line C-1300 [2, 5] was grown at  37~ on E ag l e ' s  
med ium with 10% neonatal  calf  s e r u m  and gentamycin  (80 units/re_l). F o r  the expe r imen t s  the cel ls  were  planted 
on cover s l ips  in the p ropor t ion  of 10,000 ce l l s t o  1 ml medium.  

CB in a dose of 1.8 p g / m l  (from Serva ,  USA) was added to the cul ture  medium 24 h a f t e r  seeding.  The 
cel ls  were  incubated with CB for  th ree  days,  then t r a n s f e r r e d  fo r  1-4 days to medium without CB. Control  
cul tures  we re  incubated throughout the exper imen t  (7-8 days) without CB in no rma l  medium with s e r u m .  Cul-  
t u re s  grown fo r  7-8 days in s e r u m - f r e e  medium s e r v e d  as the second control .  The morphology of the living 
cel ls  and the i r  contacts  with the subs t r a t e  were  inves t iga ted  by p h a s e - c o n t r a s t  and i n t e r f e r ence - r e f l ec t i on  
mic roscopy  [4]. 
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