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The kinet ics  of cel l  populations of human embryonic  f ibroblas ts  (HEF) under  the influence of 
pyrazolone  de r iva t ives  before  and a f t e r  ~.nfection of the t i ssue  with Coxsackie  A13 v i rus  was 
studied by autoradiography.  This  v i rus  induces an inc rease  in mitotic activity of cu l tu res  of 
HEF cel ls ,  which is  followed by inhibition. Pyrazolone de r iva t ives  cons iderab ly  reduce  all 
the p a r a m e t e r s  of the mitotic cycle  of ce l l s  of HEF cul tures  infected or  not infected with 
Coxsackie  A13 v i rus .  This  effect  is evidently the r eason  why pyrazolone  de r iva t ives  can in-  
duce an ant iv i ra l  inhibitor.  

P rev ious  work  has  shown that  pyrazolone  der iva t ives  significantly i nc rea se  the functional activity of 
ce l l s  in cu l tu res  of human embryonic  f ib rob las t s  (HEF) and induce the product ion of cel l  inhibi tors  which 
inhibit the cytopathic effect  of Coxsackie  A13 v i rus .  

To study the dynamics  of p ro l i f e ra t ive  p r o c e s s e s  and the duration of the mitotic cycle  of ce l l s  under  
the influence of pyrazo lone  de r iva t ives  in t i s sues  infected with Coxsackie  A13 v i rus  and in uninfected t i s sues  
the autoradiographic  method was used in conjunction with continuous incubation of the ce l l s  with thymidine-  
H a in a dose of 0 .26/~Ci/ml [1]. 

EXPERIMENTAL METHOD 

Material for the experiments and control (series I) consisted of a monolayer culture of HEF obtained 
by the standard method of trypsinization and growth on cover slips. In the experiments of series II the pre- 
parations for testing were added to the tissue culture: stearic acid antipyrylamide, p-aminobenzoic acid 
methylantipyryl-amide, and butadione in concentrations of 2 mg% (contact for 48 h). In the experiments of 
series III the culture of HEF cells was infected with areference strain of Coxsackie AI3 virus in a dose of 
i00 TCDs0/ml (contact for 48 h). In the experiments of series IV, after contact between the test prepara- 
tions and HEF cells for 48 h Coxsackie AI3 virus was added in the above dose (contact for 48 h). 

Treatment of the cover slips with the culture was carried out i, 2, 3, 6, 9, 12, 15, 18, 21, 24, 36, and 
48 h after contact with thymidine-H 3 (two cover slips were tested each time). To remove unineorporatediso- 
tope from the cells the cover slips were washed three times with Hanks' solution and then fixed in a mixture 
of methyl alcohol and acetic acid (3:1). Autoradiograms were obtained in type M liquid emulsion with an 
exposure of 5 days. After development the preparations were stained with azure-eosin and the percentage 
of labeled mitoses was determined by examination of i00 mitoses, the percentage of labeled nuclei was de- 
termined in 200 cells, and the number of grains of silver per labeled nucleus was obtained in 50 cells. The 
cell nuclei were regarded as labeled if there were at least six grains of silver above them. 
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Fig. I. Percentage of labeled mitoses 
in intact  (1) and infected t i s sue  (2) at 
var ious  t i m e s  af ter  t r e a t m e n t  with thy-  
midine-H ~. 1) G 2 = 2h, S = 12 h, T = 30 h 
G ~ + m  = 1 6 h ;  2) G z = l . 5 h ,  S = 1 0 . 5 h ,  T =  
30h ,  G l + m  = 1 8 h .  Here  and in Fig. 2: 
absc i ssa ,  t ime  af ter  contact  of t i s sue  with 
thymidine-H ~ (in h); ordinate,  pe rcen tage  
of labeled mi toses .  
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Fig. 2. Pe rcen tage  of labeled m i t o s e s  in 
intact  (T) and infected (II) t i s sue  a f t e r  t r e a t -  
ment  with pyrazolone  der iva t ives :  1) s t ea r i c  
acid an t ipyry lamide :  I) G 2 < l h ,  S =13 h, T =  
18h ,  G l + m = 4 h , I I )  G 2 < l h ,  S = S h ,  T =  
13.5 h, G 1 + m = 4.5 h; 2) p-aminobenzoic  acid 
methylan t ipyry lamide :  I) G~< 1 h, S = 14 h, 
T = 2 1 h ,  O l + m  = 6 h ; I I )  G 2 < l h ,  S = 1 1 h ,  
T = 1 8 h ,  G 1 + m = 6 h ; I I )  G z < l h ,  S = 1 0 h ,  
T = 1 5 h ,  G l + m  = 4 h .  

EXPERIMENTAL RESULTS 

Determinat ion  of the durations of inetividual p e r -  
iods of the mitot ic  cycle  in ce l l s  of the HEF cul ture  
(Fig. 1) in the usual way [5] gave values  of 2 h for 
the postsynthet ic  (Gz) per iod,  12 h for the synthetic 
(S) per iod,  30 h for the total  mitot ic  cycle  (T), and 
16 h for the combined presynthet ic  per iod and mi tos i s  
p rope r  (G 1 + m). These r e su l t s  a re  in ag reemen t  with 
those in the l i t e ra tu re  [4]. 

In the infected cul ture,  while the total  durat ion 
of the mitotic cycle  r ema ined  unchanged, the value 
of G 2 (1.5 h) and S (10.5) was reduced (fig. 1). The 
drawnout c h a r a c t e r  of the curve  in the second half 
and re la t ive ly  low level  of the second m a x i m u m  inrli- 
cate  an inc rease  in durat ion of the (G 1 + m) per iod 
(18 h). 

The effect of pyrazolone derivatives on the mitot- 
ic cell cycle in the HEF culture and on its individual 
periods is basically similar (Fig. 2, I). The percent- 
age of labeled mitoses 1 h after addition of the isotope 
reached  73 (s tearic  acid ant ipyrylamide) ,  74 (p -amino-  
benzoic acid methylant ipyrylamide) ,  and 77 (butadione). 
The minimal  duration of the G 2 per iod was thus shor t -  
e r  than 1 h. The total  durat ion of the cycle  in ce l l s  
t r ea t ed  with s t ea r i c  acid ant ipyrylamide  and butadione 
was 18 h, and in ce l l s  t r ea ted  with p-aminobenzoic  
acid methylan t ipyry lamide  21 h. Consequently,  p y r a -  
zolone de r iva t ives  lead to cons iderable  shortening 
of the durat ion of the cycle ,  p r inc ipa l ly  on account of 
the presynthe t ic  per iod and of m i to se s  p rope r .  

Infection with Coxsackie  A13 v i rus  leads  to an 
i nc r ea se  in mitot ic  activity of the HEF cel l  cul ture ,  
followed by i ts  inhibition (Fig. 2, II), in ag reemen t  
with data in the l i t e r a tu re  [2, 3] r egard ing  the biphasic  
effect  of different  v i ru se s  (vaccinia,  cowpox, St. Louis 
encephali t is)  on mitot ic  activity of cel l  cu l tures .  

Pyrazo lone  de r iva t ives  are  s imi l a r  in the i r  e f -  
fect  on the cel l  cycle of HEF infected with v i rus ,  but 
the compound s tea r ic  acid ant ipyrylamide,  which also 
exhibits  m o r e  marked  p ro tec t ive  p r o p e r t i e s  against  
Coxsackie  At3 v i rus ,  gives r i s e  to a more  cons ide ra -  
ble degree  of shortening of the cel l  cycle .  

Ant ipyry lamides  and butadione cause  c o n s i d e r a -  
ble shor tening of all pe r iods  of the mitotic cycle,  the 
g r e a t e s t  changes  being obse rved  in the presynthet ic  
per iod and in mi tos i s .  The marked  dec rea se  in the 
durat ion of all  pe r iods  of the cel l  cycle  r e f l ec t s  the 
s ta te  of p ro l i f e ra t ive  p r o c e s s e s  in the t i s sues  and 
the g r e a t e r  intensi ty of metabol ic  p r o c e s s e s  in the 
cel l .  One r e su l t  of the f a s t e r  ent ry  into mi tos i s  of 
ce l l s  which have comple ted  the i r  DNA synthes is  is a 
high mitot ic  index. 
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The values  of the duration of the mitotic cycle  and i ts  per iods  obtained graphica l ly  are  conf i rmed by 
calculat ion of the percen tage  of labeled ce i l s  and the number  of gra ins  of s i lve r  pe r  labeled nucleus. 

Under the influence of butadione and antipyryls~nides active growth of the ce l l s  of HEF cul tures ,  
whether  uninfected or  infected with Coxsackie A13 v i rus ,  is thus obtained. The biphasic c h a r a c t e r  of the 
effect  of v i ru ses  on the cel l  cycle  (an inc rease ,  followed by a dec rease ,  in mitotic activity) is evidently a t -  
t r ibutable  to reproduct ion  of the v i ru ses  [2, 3]. The inc rease  in functional act ivi ty of ce l l s  of HEF cu l tures  
infected with Coxsackie  A13 vi rus ,  observed  under  the influence of the tes ted  compounds,  may be respons ib le  
for  the induction of an an t iv i r s l  inhibitor by these  agents which the w r i t e r s  desc r ibe  previous ly .  
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