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Sendai  v i r u s  c a u s e s  c h a r a c t e r i s t i c  qua n t i t a t i ve  and q u a l i t a t i v e  c h a n g e s  in m i t o s i s  in  RES 
(c lone 1) c u l t u r e s .  In the e a r l y  p e r i o d s  of i n fec t ion ,  a m a r k e d  i n c r e a s e  of m i t o t i c  a c t i v i t y i s  
o b s e r v e d  in the  i n f e c t e d  c u l t u r e s .  Th i s  c o i n c i d e s  in  t i m e  with i n t r a n u e l e a r  s y n t h e s i s  of 
v i r u s - s p e c i f i c  RNAs .  A wave of a b n o r m a l  m i t o s e s  a p p e a r s  s o m e w h a t  l a t e r .  The s p i n d l e  of 
d i v i s i o n  and c e n t r i o l e s  a r e  d a m a g e d .  C e l l s  wi th  m i c r o n u c l e i  a p p e a r .  

I n v e s t i g a t i o n s  of p a t h o l o g i c a l  m i t o s e s  in c e l l  c u l t u r e s  i n f ec t ed  by  d i f f e r e n t  v i r u s e s  have r e c e n t i y  been  
p u b l i s h e d  [1-8].  Some of t h e s e  i n v e s t i g a t o r s  found tha t  q u a l i t a t i v e  d i s t u r b a n c e s  in m i t o s i s  a r e  one of the 
e a r l y  m a n i f e s t a t i o n s  of  the c y t o p a t h i c  a c t i o n  of v i r u s e s .  

Th i s  p a p e r  d e s c r i b e s  c h a n g e s  in the  m i t o t i c  c y c l e  in RES (c lone 1) c u l t u r e s  i n f ec t ed  with  Sendai  v i r u s .  

EXPERIMENTAL METHOD 

The test objects were cultures of a transplantable line of RES hog embryonic kidney cells (clone I), 
grown on medium No. 199 with I0~0 bovine serum in penicillin flasks with cover slips. Cultures aged 2-3 
days were used. After 1-48 h, specimens were fixed in Carnoy's mixture and stained with hematoxylin and 
eosin. The liquid fraction of the cultures was discarded, and the cells were washed with Hanks' solution 
and then removed with versene solution, ground in a mortar, and centrifuged to obtain a supernatant (cell 
fraction). The liquid and cell fractions were used for titration of the virus. 

Allantoic cultures of Sendal virus, strain No. 960, obtained by infecting 10-11-day chick embryos,were 
used. The embryos were examined after incubation for 3 days at 37 ~ The infective titer of the virus was 
determined by infecting 10-11-day chick embryos with successive tenfold dilutions of virus. The hemagglu- 
tination test was performed with a i% suspension of chicken erythrocytes. 

T A B L E  1. Mi to t i c  A c t i v i t y  of RES (Clone 1) C u l t u r e s  In fec t ed  with 
Senda i  V i r u s  (M~m) 
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Fig. 1. Infect ive t i t e r s  of Sendal v i rus  in RES (clone 1) cul ture  a f t e r  infection with doses  of 
80 (a, b) and 800 (c, d) EIDh0/cell.  Here  and in Fig. 2: a ,  c) liquid f rac t ion  of cu l tu res ;  b, d) 
cel l  f ract ion.  

Fig. 2. Accumula t ion  of HA in RES (clone 1) cell  cul ture  a f te r  infection with Sendal v i rus  in 
doses  of 80 (a, b) and 800 (c, d) EIDh0/eell0 

Fig. 3. F o r m a t i o n  of cel l  with mic ronue le i  in RES 
(clone 1) cu l tu res  infected with Sendal v i rus .  C h r o -  
m o s o m e s  which have not gone through the uncoiling 
s tage a r e  vis ible;  6 h a f t e r  introduction of v i rus .  
Hematoxy l in -eos in ,  600x. 

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

The dynamics  of accumula t ion  of infect ive 
v i rus  in the RES (clone 1) cell  cul ture  is i l lus t ra ted  
in Fig. 1. Virus  accumula t ion  in the liquid f rac t ion  
of these cu l tures  reached  a m a x i m u m  in a dose of 
80 EIDh0/cell. A lower  t i t e r  of infect ive v i rus  was 
obtained with a multiplicity of 800 EIDh0/cell. Ac- 
cumulation of hemagglutinins (HA) in the liquid and 
cell fractions was directly proportional to the in- 
fecting dose (Fig. 2). The HA titer in the liquid 
fraction increased parallel to that in the cell frac- 
tion, but exceeded it at all times of observation. 
Neither infective activity nor HA could be detected 
in the liquid and cell fractions of control cultures. 

Cytopathic changes in the infected RES (clone 
1) cultures were expressed as syncytium-formation 
and destruction of the cell layer. Starting from 3-4 
h a f t e r  infection with a mul t ip l ic i ty  of 800 EIDh0/oell 
and f rom 8-10 h a f t e r  infect ion with 80 EIDs0/cell ,  
syncyt ia  appeared  in the cu l tu res .  In the e a r l y  
s tages  they usual ly  contained 3-8 nuclei i na  common  
cytoplasm.  In l a t e r  s tages  (18-24 h) la rge  syncyt ia  

were  fo rmed ,  containing dozens of nuclei.  Between 12 and 48 h a f t e r  infection, degenera t ion  of the cel l  took 
place.  Degenera t ing  mononuc lea r  ce l l s  and syncyt ia  fell  f rom the su r face  of the cove r  slip. In the ea r ly  
s tages  of infection (until 12 h), l a rge  number s  of cel ls  containing numerous  mic ronuc le i  appeared  in the 
infected cu l tu res .  

Changes  in the mi to t ic  ac t iv i ty  of RES (clone 1) cu l tures  infected with different  doses  of v i rus  a re  
shown in Table  1. A sha rp  i nc rea se  in mi to t ic  act ivi ty  was obse rved  in cu l tures  infected with a high dose 
of v i rus  (800 EIDh0/cell ) between 2 and 8 h a f t e r  infection. By 10 h, mi to t ic  act ivi ty  had d e c r e a s e d  a p p r o -  
x imate ly  to the control  level .  By the end of the f i r s t  day, m a r k e d  inhibition of mi to t ic  act ivi ty  was p resen t .  
S imi la r  changes in mi to t ic  act ivi ty  were  obse rved  in cu l tures  infected with a dose of 80 EIDh0/cell. 

The number  of pathological  m i t o s e s  in the infected cul tures  depended on the infect ing dose (Table 2). 
They reached  a m a x i m u m  6 h a f t e r  introduct ion of the v i rus .  

The p redominan t  f o r m s  of pathological  divis ions were  pathological  m e t a p h a s e s  (up to 90% of the total  
number  of abnorma l i t i e s  of mi tos i s ) .  C olchic ine- l ike  m e t a p h a s e s  were  seen,  showing swell ing,  agglutination, 
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TABLE 2. Pe rcen tage  of Pathological  Mitoses  
among Dividing Cel l s  of RES (Clone 1) Cul tures  
Infected with Sendal Virus  

I Percent of patholo ical mitoses 
Time after in- [ Infectil dose - - -  - 
fection (in h) [ S0---O gIDs0/ce------~ 80 EIDs0/ce-------'-~[ Control 

2 21 13 4 
4 35 13 8 
6 54 22 6 
8 30 16 9 

10 27 18 7 

or  pulver iza t ion  of the c h r o m o s o m e s ,  me taphases  
with single or  mult iple  res idua l  c h r o m o s o m e s ,  g roups -  
of-3 m e t a p h a s e s ,  and mul t ipo la r  m e t a p h a s e s  with 
swollen c h r o m o s o m e s .  These  p ic tu res  were  f r e -  
quently combined with the appearance  of mult iple  
micronuc le i .  In some c a s e s ,  c h r o m o s o m e s  which 
had not gone through the uncoiling p r o c e s s  were  
c l e a r l y  seen  in the micronuc le i  (Fig. 3). 

P rev ious  invest igat ions  have shown that qual i -  
ta t ively  different  changes in the mitot ic  cycle take 
place in cel l  cu l tures  infected with var ious  v i ruses .  
Fo r  example ,  in DKLCh-4  and PS cu l tu res ,  infected 

with he rpe s  s implex  v i rus ,  co lchic ine- l ike  m e t a p h a s e s  appear ,  and division is  delayed in metaphase  [1, 7]. 
In cul tures  infected with human adenov i ruses ,  the predominant  f o r m s  of pathology of mi to s i s  were  mu l t i -  
group and mul t ipo la r  m e t a p h a s e s  [4]. Delet ion of single c h r o m o s o m e s  in metaphase  was cha r ac t e r i s t i c  of 
cu l tures  infected with v i r u s e s  of the smal lpox  group [2, 6]. 

The data desc r ibed  in this pape r  show that c h a r a c t e r i s t i c  quanti tat ive and quali tat ive changes in m i t o -  
s is  a r i s e  in cu l tures  infected with Sendal v i rus .  A m a r k e d  inc rea se  in mitot ic  act ivi ty  was observed  2 h 
a f t e r  infection. It  coincided in t ime with in t ranuc lea r  synthes is  of v i ru s - spec i f i c  RNAs. A little l a t e r  
(after  4-6 h) a wave of pathological  m i t o s e s  was observed .  Severe  damage  was done to the c h r o m o s o m e s ,  
in a g r e e m e n t  with published data [8]. In addition, the spindle of division and een t r io les  were  damaged.  
Probab ly  in m o s t  c a se s  the changes in mi tos i s  which were  obse rved  were  lethal" evidence of this was given 
by the p ic tu res  of degenera t ion  of the cel ls  dividing by pathological  m i to se s ,  degenera t ion  of ce l l s  with 
mieronue le i ,  and d i sappea rance  of those ce l l s  12-14 h a f t e r  infection. Evidently the pathological  m i to se s  
now obse rved  in RES (clone 1) cu l tu res  infected with Sendal v i rus  a r e  one of the ea r ly  mani fes ta t ions  of the 
cytopathic act ion of this v i rus  on the chosen cel l  sys t em.  
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