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DL-19-nor -D-homotes tos t e rone  in a culture of chick embryonic  f ibroblasts  inhibits total 
protein synthesis .  Interferon synthesis  induced by influenza virus is inhibited to a g rea te r  
degree than total protein synthesis .  The compound has no effect on activity of exogenous 
interferon,  i.e., on the synthesis  of ant iviral  protein. 

Much attention has recent ly  been paid to the study of the antiviral  protein interferon,  produced by 
cells in vitro and in vi tro in response to the introduction of v i ruses  and cer tain other agents.  A promis ing  
method of studying the mechanism of formation and ant iviral  action of interferon is by the use of substances 
inhibiting or stimulating these p rocesses .  Of special  interest  f rom this poInt of view is the use of biologi-  
cally act ive substances such as hormones ,  although their  influence on the synthesis and activity of in ter-  
feron is the subject  of only a few communicat ions [10,13,16]. 

In the present  investigation the substance chosen for study of its effect on interferon production and 
act ivi ty and synthesis of total cell proteins was DL-19-nor -D-homotes tos t e rone*  (NDT) [2], which differs 
f rom the natural hormone in its g r ea t e r  ability to st imulate protein metabolism in the animal  organism [1]. 

EXPERIMENTAL METHOD 

A tissue culture of chick embryonic fibroblasts (CF) was obtained by the usual method. The cells 
were grown in Eagle's medium. For obtaining interferon, 5-7-day CF cultures were used and Infected with 
active influenza B virus, strain Lee, in a dose of 3 IDs0 per cell. Interferon activity was determined in the 

TABLE 1. Inhibition of Interferon 
Synthesis by DL-19 -no r -D-  
homotes tos terone in a Cuit'are 
of Chick Fibroblas ts  

Dose of ' Experiment No. 
compound 
(in pg/mI) 1 2 3 4 

50 20 18 

5 I M P 

I 'll00, 
Note. Interferon t i ters  are  given as 
PIDs0/ml (the amount  of interferon 
inhibiting plaque format ion of Chi- 
kungunya virus by 50%). 

TABLE 2. Action of DL-19- 
nor - D-homote s tos te tone 
on Interferon Activity 

;o'se of 1, Dilution of exogeneous 
compound I interferon 
(in i : 7  i - 

t00 1 0 88 240 
1 86 Not determined 

50 9 160 270 

Note. Numbers denote mean 
number of plaques of Chikun- 
gunya virus per flask. 

* DL-19-nor-D-homotestosterone (NDT) and D-19-nortestosterone (NT) were obtained from Professor 
I. V. Torgov and S. N. Ananchenko at the Institute of Chemistry of Natural Compounds of the AN SSSR. 

Laboratory of Physiologsz of Viruses and Experimental Chemotherapy of Virus Infections, Institute o~ 
Poliomyelitis and Virus Encephalitis of the AMN SSSR, Moscow (Presented by Academician of the AMN 
SSSR M. P. Chumakov). Translated from Byulleten' ~ksperimental'noi Biologii i Meditsiny, Vol. 67, No. 2, 
pp. 76-79, February, 1969. Original article submitted March 25, 1968. 
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Fig. 1. Effect of duration of incu- 
bation with D L - 1 9 - n o r - D - h o m o -  
tes tosterone in concentrat ions of 
50 (I) and 0.1 Ng/ l i te r  (II) on total 
protein synthesis in a culture of 
chick f ibroblasts .  Absc issa ,  dura-  
tion of incubation (in h), ordinate,  
inhibition of total protein synthesis  
(in %). 
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Fig. 2. Effect of concentrat ion of 
DL- (I) and D-form (II) of 19 -nor -  
D-homotes tos terone on total protein 
synthesis and on interferon synthe- 
sis (III) in a culture of chick f ibro-  
blasts .  Abscissa ,  hormone concen-  
trat ion (in # g / m l ) ;  ordinate,  inhibi- 
tion of total protein synthesis and 
interferon synthesis (in %). 

CF culture by its ability to inhibit plaque formation by Chikungun- 
ya virus.  Total cell  protein synthesis was studied f rom the level 
of incorporat ion of glycine-C 14 into the cell protein. The protein 
content was determined by Lowry ' s  method [11]. 

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

The investigations showed that a dose of NDT of 100 p g / m l  
is the highest dose tolerated by CF cells.  The study of the effect 
of duration of incubation of cells with NDT on total protein synthe- 
sis showed (Fig. 1) that addition of NDT in a dose of 50 P4g/ml 
(curve I) s imultaneously with the isotope caused some inhibition of 
protein synthesis ,  and with an increase  in the duration of preincu-  
bation this effect increased  to reach about 50% by 3 h and 75% by 
72 h. Prolonged incubation of cells with small  doses of NDT such 
as 0.1 #g/ 'ml  (curve II) did not significantly change the level of 
cell  protein synthesis.  An essent ia l  condition for exhibition of the 
inhib i tory  effect, besides preincubation of the cells with the com-  
pound, was its presence  in the culture medium during contact of 
the cells with the isotope. Hence, the anabolie action of the syn- 
thetic analog of tes tosterone not only was not exhibited in t issue 
culture,  but was converted into an opposite action, namely the in- 
hibition of protein synthesis .  Similar resul ts  have been obtained 
by the ac t ior /of  other hormones  in vi tro [5,6,8,15]. 

To study the effect of NDT on interferon production, the CF 
cells were  incubated with the compound in a concentrat ion of 50 
~g/ml for 18-20 h before infection with interferon-inducing virus 
and for 24 h after infection. Control infected cultures were incu- 
bated under the same conditions. As Table 1 shows, in all experi- 
ments there was a well-marked statistically significant inhibition 
of interferon production under the action of NDT. The parallel be- 
tween the actions of large doses of NDT on total protein synthesis 
and on interferon synthesis agrees well with published data indi- 
cating that interferon synthesis is a process of synthesis of new 

protein [4,9,19]. 

The effect of NDT on the antiviral activity of exogenous in- 
terferon added to a CF culture preliminarily incubated with the 
compound was studied under optimal conditions for manifestation 
of its inhibitory action on total protein synthesis. The results given 
given in Table 2 show that incubation of the cells with NDT in a 
concentration of 50 #g/ml reduced the interferon activity only 
very slightly. In a dose of 1 #g/ml, NDT did not change the inter- 

feron activity. 

It was also found that NDT, in the highest concentration used, 
did not possess virucidal properties and did not alter the titer of 
influenza virus detected in the CF culture 24 h after infection. 

The results of the study of the relationship between the in- 

hibitory effect of NDT and NT and their  dose a re  i l lustrated in Fig. 2. Comparison of the charac te r  of 
curves  I and It demonst ra tes  the s imi la r i ty  of the e f fec t  produced by the racemate  and the D-form of the  
hormone analog. With an increase  in the dose of synthetic hormone analogs,  the degree of inhibition of total 
cell  protein synthesis  and of in terferon synthesis  increased.  However,  smal l  doses of the compounds (0.1- 
10 pg /mI ) ,  not significantly influencing total cell  protein synthesis ,  inhibited in terferon synthesis by 50%. 
The difference between the action of NDT and NT on total cell  protein synthesis and on interferon synthesis  
and activity ( interferon-induced synthesis  of ant iviral  protein) thus demonstrated is not peculiar  to the ac -  
tion of these compounds alone. The p rocesses  we have studied are  sensit ive to a different extent to 
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puromycin  and to guanidine [3,7,18]; 3-methyleholanthrene [12] and some steroid and growth hormones have 
different effects on interferon production and on its act ivi ty [14,16,17]. Another noteworthy feature is that 
different preparat ions  do not act  in the same direction. With these considerat ions in mind, qualitative or 
quantitative differences can be postulated between the pro te in-synthes iz ing  sys tems  responsible for in ter-  
feron synthesis ,  for synthesis  of ant iviral  protein,  and for total ceil protein synthesis .  
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