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Spontaneous syncy t ium- fo rming  agents f rom monkeys '  cel ls  produce  cy to -  and nucleoagglomera t ion  
in cul tures  of monkey kidney cel ls ,  leading to the fo rmat ion  of syneyt ia  and synkaryons .  Frequent ly  
mitot ic  divisions without cytotomy a re  obse rved  in syncyt ia .  

The ability of syncy t ium- fo rming  v i ru se s  to produce cy toagglomera t ion  has been used in v i ro logic  
and cytologic invest igat ions .  Vi ro logis t s  a r e  in te res ted  in syncyt ium format ion  as a fac tor  producing 
fusion of modified infected cel ls  and highly sensi t ive  normal ly  functioning cel ls ,  s t imulat ing reproduct ion  
of v i r u s e s .  This  is pa r t i cu l a r ly  impor tan t  in the detection of re la t ive ly  inact ive or  defect ive agents or  of 
inf in i tes imal ly  smal l  number s  of v i r u s e s  [3, 6, 7]. 

Cytologists  can use syncyt ium format ion  as a means  of obtaining he te rokaryons  f rom cells  of var ious  
t i s sues  or  spec ies  of an imals ,  widening the scope of cytogenetic r e s e a r c h  in these heterogenie  synkaryons ,  
enabling hybr id  cel ls  to be obtained, and so on [4, 5]. Inact ivated Sendal v i rus  is usual ly used for such 
investigations [4]~ 

In the present investigation a study was made of cell changes produced by spontaneous syncytium- 
forming agents from monkeys' cells which can be subcultured only with difficulty~ 

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

Three  s t ra ins  of syncy t ium- fo rming  agents isolated f rom kidney cell cul tures  of g reen  guenons [1] 
we re  used in the invest igat ion.  Numerous  a t tempts  to t r an smi t  these  agents by addition of nutr ient  medium 
col lected f rom infected cul tures  to a cul ture  of monkey kidney cel ls  we re  unsuccessful .  This made it 
imposs ib le  to study the p r o p e r t i e s  of syncy t ium- fo rming  agents  f rom natura l ly  contaminated cul tures .  
Fo r  this r e a s o n  a modificat ion of the method of subculturing infect ive mate r i a l  f rom the nutr ient  media  
of infected cul tures  was developed,  using cells  of p r i m a r y  and t ransplan ted  monkey kidney cul tures  [1]. 

Infected and control  cul tures  were  fixed a f t e r  18, 24, 36, 48, 72, and 96 h with Bouin 's  and Carnoy ' s  
fluids, Shabadash ' s  neutral  f ixat ive,  10% formal in  solution, and cooled acetone.  Mater ia l  was stained with 
hematoxy t in -eos in  and toluidine blue.  Nucleic acids we re  detected by the methods of Brache t  and Feulgen 
and by staining with acr idine  orange and examinat ion under the luminescence  mic roscope ,  p ro te ins  by 
t r ea tmen t  with m e r c u r i c  chlor ide and bromphenol  blue, l ipids by Sudan black B, and po lysacchar ides  by 
Shabadash ' s  method.  The method of f luorescen t  antibodies and t r ea tmen t  with r ibonuclease ,  amylase ,  and 
hyaluronidase  also w e r e  used.  

EXPERIMENTAL RESULTS 

Specific infection of cells in primary cultures was shown by the development of small syncytia which 
appeared 21.-42 days after explantation. The growth medium usually used was transplantable culture 2607 
of kidney cells of green guenons obtained in the Laboratory of Tissue Cultures of the Institute [2]. Syn- 
cytia were formed much earlier in subcultures. 
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Fig. 1. Syncytium formation (a), mitotic divisions (b, c), and fusion of 
nuclei (c, d) in syncytia 36-96 h after inoculation of infected culture.  
Hematoxylin-eosin (a, b, d) and Feulgen react ion (c). 20 x and 40 x. 

After 18 h, before the cells had yet  formed a continuous monolayer  and were ar ranged as separate  
islands, syncytia of var ious s izes containing f rom 3-5 to several  dozen nuclei could be seen (Fig. la).  
Usually the nuclei were  in the center  of the syncytia.  The cytoplasm of individual syncytia was vacuolated. 
Vacuoles lay in the center  of the syncytia,  displacing the nuclei, or around them. Nucleoli in nuclei of the 
syncytia frequently were  enlarged, hyperchromic ,  and surrounded by a light halo. Chromatin was present  
as large granules .  In some nuclei p rocesses  of karyopycnosis  and karyolys is  were observed.  Shrunken 
and degenerating syncytia also were  found. 

Mitotic divisions were seen in cells lying next to the syncytia, and in the syncytia themselves ch romo-  
somes and f igures of different stages of mitosis were  formed without cytotomyo In small syncytia usually 
all the nuclei took par t  in division, but in large  syneytia only some of them did so, and often the ch romo-  
somes of different nuclei were at different stages of mitosis  (Fig. lb, c). At these t imes and later ,  fusion 
not only of cells, but also of nuclei could be seen, with the formation of continuous masses  andbands (Fig. ld)o 

After 24 and 36 h the number of cells on the slide had increased.  After 36 h, 78.7 �9 0.6% of the nuclei 
of the infected culture were in syncytia.  The number of syncytia with 6 and more  (up to several  dozen) 
nuclei showed a sharp increase  (Table 1). 

Mitotic activity in the infected culture not only was not lower than in the control,  but actually showed 
a considerable increase  (Table 2). Abnormal divisions were r a re  in the control culture.  One chromatid 
bridge and two multipolar mitoses were observed.  In the infected culture, var ious aberra t ions  were  
commonly seen among single cells and, in par t icular ,  in syncytia.  Multipolar mitoses  and division of cells 
and syncytia with disturbance of spindle formation,  resembling mitoses  taking place under the influence 
of colchicine (c-mitoses) were  observed.  The chromosomes  were  great ly  reduced in size and scat tered 
throughout the cytoplasm. Various degrees of contraction, adhesion, and pulverization of the chromo-  
somes,  sol i tary chromatid br idges,  and multiple grouping of chromosomes  in metaphase also were ob-  
served.  In the la ter  stages of division, fusion of the newly formed nuclei was found. 
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TABLE I. 
, 

Content of Mort.- and Multinuclear Cells in Control and Infected Cultures 

Culture and time 
of observation 

Control 36 h 
96 h 

Infected 36 h 
96 h 

Number of mult inuclear cells (in %) 

with two with 3-5 with 6 nuclei 
nuclei nuclei o r  more  

X:~m 

6 o2 • 0,8 
21 • 
83~177 

130.5 • 1,3 

0.75• 0.2 
3,7 • 0.9 

58.8 • 0.6 
118 • 10.3 

0 
0 

60.6 • 8~ 
239 • 10~ 

Nuclei in mul t i -  
polar  cells (in %) 

0~177176 
2.7•  

78.7 • 0.6 
86~ • 0~ 

Note_,_.~ P <0.001. 

TABLE 2. Mitotic Activity in Control and Infected Cultures 

Culture and t ime 
3f observat ion 

Control 36 h 
96 h 

Infected 36 h 
96 h 

Mitotic index 
(in%) X •  

16.75 • 0.9 
13.3 • 0~ 
26.0 • 0.2 
26~ •176 

Mitoses (in %) 

in mononuclear cells 

p M 

46 
62 
55 
41 

A T 

32 
22 
25 
17 

in syneytia 

0 
0 

11 
29 

Abnormal 
mitoses  
(in %) 

1 
2 

18 
34 

P < 0.001. 

At later  t imes of observat ion the p rocesses  of mort . layer  formation and of formation and destruct ion 
of syncytia all took place more  rapidly.  Regress ion  of the syncytia took place both through vacuolation 
and through karyopycnosis  and shrinking of the cytoplasm. 

Hypertrophied nucleoli of the syncytium nuclei had an increased RNA and protein content. An in- 
c reased  intensity of react ions for  RNA and protein also was observed in par ts  of the cytoplasm of the 
syncytia lying next to the nuclei.  DNA-containing inclusions were  found in the cytoplasm of some syncytia,  
but they could be formed as a resu l t  of phagocytosis  of degenerating s t ruc tures .  

The cells,  and especial ly the syncytia,  were  r ich in glycogen. Besides granules of glycogen, a 
diffuse PAS-posit ive and metachromat ic  substance, not glycogen, was also detected in the syncytia.  It was 
a lmost  completely removed  by t rea tment  with hyaluronidase.  The cytoplasm of the cells  and syncytia  
contained large  number  of lipid droplets,  detected by Sudan black B. 

Int ranuclear  inclusions, cha rac te r i s t i c  of meas les  vi rus ,  were  found in some syncytia ,  However, the 
use of the method of f luorescent  antibodies and labeled ant iserum against measles  virus  gave negative 
resu l t s ,  

The resul ts  of this investigation show that the modified method of subculture of syncyt ium-forming 
agents of low pathogenicity can not only be used for  their  detection and maintenance, but also to study the 
p roces se s  of cy to-  and nucleoagglomerat ion,  the pathology of mitosis ,  and synkaryon formation.  
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