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Herpes  simplex virus  (strain L2K5 ) and its mutants  mt 1 ahd fPPl0 influence different indices of 
mitotic activity of PS cul tures  (a line of transplantable hog kidney cells) .  Strain L2K5 and mutant mt  1 
cause the appearance  of colehic iae-I ike  metaphases  and inhibit mitotic activity of the cell culture.  Mutant 
fPP~0 has a weak colchieine-l ike action and st imulated mitotic activity in the la ter  per iods  of the experiment.  

The effect of herpes simplex virus on mitosis of infected cell cultures and on chromosome structure 
has been demonstrated by several investigators [7, 8, 11-13, 15-17]. In some investigations [2, 7, 10] the 
similarity between the action of this virus and that of colchicine was emphasized. Reports have also ap- 
peared of the colchicine-like action of other viruses included in the herpes group [9,14]. 

We studied the effect of herpes simplex virus strain L2K5 (Ist antigenic group) and mutants mt I and 
/PPI0 obtained from it on the mitotic activity of cell cultures of line PS. 

EXPERIMENTAL METHOD 

The following strains of herpes simplex virus were used in the investigation: I) L2K5 after five pas- 
sages through a culture of chick embryonic fibroblasts and cloned three times by the plaque method [3]; 
2) mtl, a mutant of strain L2K5 forming "speckled" plaques on a culture of human embryonic fibroblasts, 
producing intensive syncytium formation in this culture and also in cultures of transplantable ceils A~ and 
PS [5, 6] : 3)/ppl0 , a mutant of strain L2K5 obtained with the aid of hydroxylamine, having lost its ability to 
form plaques on a culture of chick embryonic fibroblasts in the absence of DEAE-dextran, and also by the 
proliferative character of its cytopathio action on PS cells [4]. 

Two-day monolayer cultures of line PS grown on slides in penicillin flasks were infected. To each 
flask 0.2 ml of virus suspension containing 1 PFU/cell was added. The infected and control cultures were 
fixed with Dubosc-Brazil-Bouin mixture 4, 8, 12, 16, and 20 h after inoculation and stained by Unna's 
method. 

Mitotic activity was expressed  by the number  of dividing cells  per  thousand cells counted. In each 
case  f rom 5000 to 10,000 cells  were counted. The percentage of pathological forrns of mi tos is  among 
dividing cells was calculated. The classif icat ion of Alov [1] was used with slight additions, and the p r e -  
dominant fo rms  of pathological mi toses  were determined.  Statistical analysis  was ca r r i ed  out by the 
Fischer-Student  method. 

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

Control cultures of line PS consisted mainly of polygonal cells and were epithelioid in character. An 
absolute majority of cells in the layer were mononuclear. The number of binuclear cells was 10-15 0/00. 
Polynuclear cells were much more rarely seen. In PS cultures infected with strain L2Ks, cells with small 
intranuclear eosinophilic inclusions appeared by about 16 h. The number of these cells and the size of the 
inclusions increased appreciably until 20 h. Meanwhile margination of the chromatin took place. In some 
cells the inclusions occupied nearly the whole of the nucleus, and were separated from the nuclear mem- 
brane by a colorless zone. A few conglomerates of round, degenerating cells and a few syncytia also were 
observed.  In cul tures  infected with n'lutant fPPi0, nei ther  in t ranuclear  inclusions nor syncytia were found. 
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TABLE 1. Comparat ive Study of Mitotic Activity of PS Cultures Infected by Strains of Herpes Virus L2K5 
and its Mutants mt  1 and /PPl0  and of Control Cultures (value of P given relat ive to control at the same 
period) 

Material  tested 

Control (uninfected cultures) 
Cultures infected with s t ra in  L2K5 

With mutant /PPi0 

With mutant mt  I 

Mitotic activity (in ~ at var ious  periods of experiment  ' 

4 h  

33.6 -~ 1.04 
33.3 -~ 0.89 

P> 0.1 
36.2 • 1.2 

P> 0.1 
i 

8 h  

37.0 • 0.79 
21.0 • 0.62 

P< 0.001 
23.8 ~- 1.26 
P< 0.001 

27.4• I.i 

P< 0.001 

12 h 

39.0 * 1.3 
16.2 4- 0.97 
P < 0.001 

41.3 • 1.29 
P> 0.1 

14o6• 1.45 
P < 0.001 

16 h 

32.0 �9 1.03 
5.0 =~ 0.4 
P< 0.001 

32.2 =~ 1.12 
P> 0.1 

13.6 =~ 1.25 
P< 0.001 

20 h 

41.1 • 1.23 
9.2• 0.6 
P < 0.001 

55.6+ 3.5 
P < 0.01 

12.7• 1.2 
P < 0.01 
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Fig. 1. Relative percentages  of phases of mi tos is  in PS cul tures  
infected with herpes virus (strain L2K5 and mutants fPPl0 and mtl). 
P) Prophase;  M) metaphase;  T) telophase. Shaded par t  of columns 
r ep resen t s  percentage of pathological mitoses .  

Cytologically speaking, the infected cul tures  were  very  s imi lar  to the controls .  It was only toward 20 h 
that focal col lect ions of prol i fera t ing cells  began to appear.  In PS cul tures  infectedwith mutantmtI ,  syneytia 
began to appear  af ter  12 h, and their  number and size continued to increase  after  16 and 20 h. The nuclei 
of cells part icipat ing in syneytium format ion somet imes  contained eosinophilic inclusions; their  chromatin 
s t ruc ture  was coarsened and their nuclei became ves icular  in appearance.  

As the resu l t s  given in Table 1 show, s t ra in  L2K5 of herpes virus  and mutants rot/ and fPPl0 isolated 
from it significantly affect  the mitotic activity of PS cul tures .  Strain L2K5 and mutant mt  I inhibited their 
mitotic activity s tar t ing  f rom 8 h af ter  infection. Mutant fpp l  0 in the ear ly  periods had no significant effect 
on this index, but by 20 h af ter  infection marked st imulation of mitotic activity of the infected cultures was 
observed.  

The ratio between the phases of mi tos is  in infected and control PS cultures is i l lustrated in Fig. 1. 
In cultures infected by s t ra in  L2K~ and mutant  mt  1 the proport ion of pathological mi toses  gradually began to 
inc rease  af ter  8 h. The g rea t  major i ty  of them were metaphases  s imi la r  to those produced by colchicine, 
but in a large propor t ion of the ceils  the metaphase ch romosomes  showed swelling, agglutination, andpul-  
ver isat ion.  In PS cul tures  infected with mutant  fppt  0, the number of pathological mi toses  was much lower. 
The proport ion of abnormal  metaphases  reached 19% only by 20 h. 

The resul ts  thus confirm the view expressed in the l i tera ture  concerning the effect  of herpes simplex 
vi rus  on mitot ic  activity of infected cul tures  and also on the colehicine-l ike action of this virus [2, 7, 9, 
10, 14]. It mus t  be emphasized,  however, that the number  of pathological metaphases  (mainly s imi lar  to 
those produced by coichicine) was very  high only in the case when mutant  mt 1 and the initial s t ra in  L2K~ 
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were  used, producing an ea r ly  cytopathic effect .  It  may  be postula ted that in jur ies  to the achromat in  ap-  
pa ra tus  and c h r o m o s o m e s  caused by these two var ian t s  of the v i rus  a r e  lethal in a high propor t ion  of c a se s  
(cor re la t ing  with the d e c r e a s e  in mi to t ic  act ivi ty and inc rea se  in cytopathie action). The fPPl0 mutant  
g ives  a m o r e  m a r k e d  colchic ine- l ike  effect.  The accumula t ion  of dividing ce l l s  in me taphase  is not ac -  
companied by growth s t ruc tu ra l  changes in the division spindle and c h r o m o s o m e s  incompat ible  with survival  
of the cel ls  and the i r  p r o g r e s s  into a new in terk ines is .  
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