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The action of r imant id in  on reproduct ion  of phages T3, T4, and k was invest igated.  The max i -  
mal  inhibitory act ion of the compound was obse rved  between the f i r s t  and sixth minute of in-  
fection with phage T3, but no such effect  was obse rved  on repl ica t ion of phages T4 and k. It  is 
postula ted on the basis  of the resu l t s  of incorpora t ion  of labeled p r e c u r s o r s  into phage DNA, 
RNA, and prote in  and the c h a r a c t e r  of manifes ta t ion  of the action of the compound on the phage 
yield that  the inhibitory effect  of r imant id in  is evidently de te rmined  by i ts  effect  on bac te r i a l  
and phage RNA p o l y m e r a s e s ,  mainly on the la t ter .  
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The chemotherapy  of v i rus  infections dese rved ly  a t t rac t s  the at tention of v i ro log i s t s ,  chemis t s ,  and 
cl inicians.  Despi te  some  p r o g r e s s  in this field, many p rob l ems  concerning the syn thes i s ,  select ion,  and 
study of the mechan i sms  of action of chemotherapeut ic  p repa ra t ions  Still r e m a i n  unsolved. To shed light on 
them it is evidently des i r ab le  to c a r r y  out invest igat ions at all levels  of biological  organizat ion,  using con-  
venient  model s y s t e m s .  In this connection the p h a g e - b a c t e r i u m  sys t em,  which has now been studied much 
more  thoroughly than the v i r u s - c e l l  sy s t em,  is pa r t i cu l a r ly  in te res t ing  and, although it  does not fully r e p r o -  
duce the pr inc ip les  of in te rac t ion  of v e r t e b r a t e  v i ru se s  with the cell ,  it can be used  to study the mechan i sm 
of action of ant ivirus  p repa ra t ions  and the i r  se lec t ion  [3]. 

The object  of this invest igat ion was to study the action of the known anti influenzal p repa ra t ion  r i m a n -  
tidin ( a - m e t h y l - l - a d a m a n t a n - m e t h y l a m i n e  hydrochloride)  on reproduct ion  of phages T3, T4, and k. The re  is 
informat ion in the l i t e ra tu re  on the effect  of this compound on repl ica t ion of s e v e r a l  v i ru ses  [2], although the 
act ion of r imant id in  on a phage model  has not been investigated.  

EXPERIMENTAL METHOD 

Experiments were carried out with the following strains of Escherichia coli: E. coli B, E__~. Coli BB, 
E. coli K-12 (k), E. coli K-12 CSH-2 [R-4 pro-met-(k)], E. eoli K-12 SF-14 (try-, sr), and phages T3, T4, 
and k. 

The phage was concentrated as follows. After clarification at 6000 rpm, the phage lysate was centri- 
fuged at 30,000 rpm for 1.5-2 h in the fixed-angle rotor of the MSE Superspeed-65 centrifuge. The residue 
was resuspended in physiological saline and homogenized. The concentrated phage was kept in a refrigerator 
at 4~ The action of rimantidin on phage replication was studied by the usual methods [i]. The phage yield 
in the control was taken as i00%~ The results given are the mean values of six to eight experiments. They 

were highly reproducible. 

Experiments with radioactive precursors were carried out on phage T3 and E. coli BB as the model 
with a multiplicity of infection of 2.5. Labeled H3-uridine, H3-thymidine, and cl4-amino acids were added to 
the nutrient medium in a concentration of 5-20 #Ci simultaneously with the infecting virus. At different times 
after infection, samples measuring 0.i ml were taken and placed on disks of Whatman No. 4 chromatographic 
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Fig. 1. Survival  of d i f ferent  s t r a ins  of E. coli  as  a function of r imant id in  
concentrat ion.  Exposure  1 h. 1) E. coli K-12 CSH-2 (k); 2) E. coli BB; 
3) E. coli  B; 4} E. coli  K-12 SF-14"_'5) E. coli K-12 (k). Absc i s sa ,  concen-  
tration; ordinate ,  s u r v i v a l  ra te  (in %). 

Fig. 2. Ef fec t iveness  of act ion of r imant id in  on phages as a function of 
t ime  of addition of the compound. Ar rows  indicate t ime  of addition of 
compound: 1) phage T3; 2) phage T4. Ordinate,  yield of phage (in % of 
control).  
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Fig. 3. Effect  of r imant id in  on synthes is  of phage and bac-  
t e r i a l  mac romolecu l e s :  a) DNA; b) RNA; c) pro te ins .  Ri-  
mant idin  added s imul taneous ly  with infection. 1) Synthesis 
of phage macrom01ecules  without r imant idin;  2) synthes is  
of phage m a c r o m o l e c u l e s  in the p r e s e n c e  of r imantidin;  3) 
syn thes i s  of bac te r i a l  m a c r o m o l e c u l e s  without r imantidin;  
4) synthes is  of bac t e r i a l  m a c r o m o l e c u l e s  in p r e s e n c e  of r i -  
mantidin. Ordinate,  in tensi ty  of synthesis  (in counts /min) .  

f i l t e r  paper ,  Af ter  two or  th ree  washings with 5-10~ TCA solution, alcohol,  and e ther  the disks were  dr ied 
and placed in f lasks  containing toluene scint i l la tor .  The radioact iv i ty  was de te rmined  in a Packa rd  (USA) 
c ounte r. 

�9 EXPERIMENTAL RESULTS 

The doses of rimantidin close to the maximal tolerated values were determined in preliminary experi- 

ments. A reduction in the phage yield of 50% compared with the control was taken as the index of activity of 

the compound. 
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As Fig. 1 shows, r imant id in  in concentra t ions  of 50 and 100 p g / m l  had no apprec iab le  inhibitory act ion 
on E..:. colt  during incubation fo r  1 h. S imi la r  r e su l t s  we re  obtained when the act ion of the compound was stud- 
ied for  24 h. Rimantidin l ikewise had no act ion on intact  phages.  During incubation for  the per iod  specif ied 
r imant idin  had no signif icant  effect  e i ther  on cel l  me tabo l i sm,  as shown by the incorpora t ion  of labeled p r e -  
c u r s o r s  into bac te r i a l  mac romolecu l e s .  

In the next s e r i e s  of exper iments  the effect  of r imant id in  was studied on the reproduct ion  of phages 
when the compound was added at different  s tages  of infection. T h e  resu l t s  (Fig. 2 ) ind ica te  that the inhibitory 
action of r imant id in  on the repl ica t ion  of phage T3 was s t ronges t  until the sixth minute.  The action of r i m a n -  
tidin was specif ic  in cha rac t e r ,  for  it had no apprec iable  effect,  in the concentra t ions  used, on the yield of 
phages T4 and k 

The act ion of r imant id in  was next studied on the synthes is  of DNA, RNA, and prote ins  of phage T3, as 
re f lec ted  in incorpora t ion  of the labeled p r e c u r s o r s .  As Fig. 3 shows, the compound reduced the synthes is  of 
phage mac romolecu le s .  It inhibited RNA synthes is  at the fifth minute by 40~  and pro te in  synthes is  by 30~c. 
The action of r imant id in  on the synthesis  of phage DNA was manifes ted  l a te r  and amounted to 28~ .  It will be 
noted that r imant id in  dep re s sed  synthes is  of bac te r i a l  DNA, RNA, and pro te ins  to some degree ,  which could 
explain its ve ry  sl ight  effect  on the reproduct ion of phages T4 and k, which a re  known to utilize bac te r i a l  en-  
zymes  and, in pa r t i cu la r ,  RNA p o l y m e r a s e  during repl ica t ion [4, 7]. According to data in the l i t e ra tu re ,  phage 
T3, which ut i l izes  bac te r i a l  RNA p o l y m e r a s e  in the ea r ly  s tages  of infection, induces its own specif ic  enzyme,  
which appears  a t  the fifth minute of infection, and f r o m  that  t ime it t r a n s c r i b e s  the " l a t e"  region of the phage 
genes which c a r r i e s  informat ion  for  the synthes is  of DNA po lymera se ,  deoxyr ibonuclease ,  and o ther  pro te ins  
[5]. It is logical to suggest that the different action of rimantidin on replication of phages T4 and k, on the one 
hand, and T3, on the other hand, is connected with its effect on the formation and function of phage RNA poly- 
merase. Inhibition of the synthesis of phage DNA can also be explained by inhibition of phage RNA polymerase, 
which is essential not only for the formation of DNA polymerase, but also to initiate the synthesis of phage 

DNA [6]. 
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