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Adamantamine  inhibits propagat ion of type A influenza v i rus  (strain PR-8)  in chick e m b r y o s  if in -  
jected s imul taneous ly  with one infecting dose of v i rus .  If the p repa ra t ion  is  admin i s t e r ed  in accordanc 'c  
with a definite scheme,  the p repara t ion  pro longs  life and reduces  mor ta l i ty  among mice infected with in-  
f luenza  v i ru s .  

We still  have no effect ive therapeut ic  p rcpa ra t ions  for  the t r ea tmen t  of v i rus  influenza, or  re l iable  
methods of prevent ing infection during contact  with the patient.  Vaccination is  not a lways successfu l  be -  
cause  the antigenic p rope r t i e s  of the vaccine s t ra in  may not cor respond  to the p rope r t i e s  of s t r a in s  which 
a re  the source  of infection at that pa r t i cu l a r  t ime .  It is,  there fore ,  impo~%xnt to seek subs tances  among 
the ant ibiot ics  and products  of chemica l  syn thes i s  which will have a therapeut ic  and prophylac t ic  action 
in influenza.  

A r epo r  t was published [3] in 1964 of the ant iv i ra l  act ivi ty of adamantamine  hydroehlor ide  (amantadin). 
According to these w o r k e r s '  findings, this  p repa ra t ion  has a se lec t ive  action, depending on i ts  dose,  in i n -  
hibiting development  of influenzal infection in t i s sue  cul tures ,  chick embryos ,  and mice (~iruses  AI, A:, 
ApR-8,  C, Sendal para inf luenza virus) .  It was a lso  shox~'n that the act ivi ty of the p r epa ra t i on  is  not a s s o c i -  
ated with d i rec t  inactivation of vi rus ,  but i s  the r e su l t  of d is turbance of penet ra t ion  of v i rus  into the cel l .  

The prophylact ic  and therapeut ic  act ion of adamantamine  was invest igated during an influenza e p i -  
demtc  [4]. The eff iciency of the p r epa ra t i on  was a s s e s s e d  f rom ~he f requency and durat ion of symp toms  of 
the d i sease  and f rom changes in t i t e r  of the s e r u m  antibodies.  Adminis t ra t ion  of adamantamine  re l ieved 
the s y m p t o m s  of influenza without affect ing the duration of the d i sease  or  the s e r u m  antibody t i t e r s .  

The object  of the p re sen t  invest igat ion was to study the ant iv i ra l  p r o p e r t i e s  of adamantamtne  synthe-  
s ized at the Inst i tute of Pharmaco logy  and Chemotherapy,  Academy of  Medical Sciences of the USSR, by 
A. P. Skoldinov and c o - w o r k e r s  [1]. 

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

The effect  of adamanLamine on propagat ion of influenza v i rus  was f i r s t  studied in developing chick 
e m b r y o s .  The chick em bryos  used in the expe r imen t s  were  aged 9-11 days and were  infected with one in-  
fect ing dose of v i rus .  The p repa ra t ion  was injected in a dose of 500 ~g into the a l lantois  of the e m b r y o s  
120 and 30 rain before  infection, at  the s a m e  t ime  as  the ~ r u s ,  or  30 and 120 rain a f t e r  infection with the 
v i ru s .  Instead of adamantamine ,  the control  e m b r y o s  rece ived  physiological  sal ine at  the s a m e  t ime .  The 
act ion of the p repara t ion  was a s s e s s e d  f r o m  the number  of e m b r y o s  with a negative hcmagglut inat ioa  r e -  
act ion (ttR), and f rom the degree  of the group IIR (determined in a nLixture of equal vo lumes  of al lantoie 
fluid f rom the e m b r y o s  of that pa r t i cu l a r  group) .  

The expe r imen t s  showed (Table 1) that  adminis t ra t ion  of adamantamine  inhibits the development  of 
inf luenza v i rus  only when the p repa ra t ion  and v i rus  a re  injected at the s ame  t ime .  
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TABLE 1. Effect  of Adamantamlne  on Propaga t ion  
o f  Influenza Vi ruses  A s t ra in  PR-8)  in Chick Embryog  

Time of ir~ectloQ 

o f  preparation (in m,n) 

Control 
120 befo~ Infection 

30 " " 
At the same time as Infection 

30 after lnL-ction 
120 " " 

in expt. 

16 
16 
16 
16 
16 
16 

of embe~__.___ 
~,)th ne~atlve.__ HR 

,~ :>0.o5 
>0,05 

�9 44 >0,05 
0.008 
>0.O5 

40 >O,05 

Group HR 

640 
640 
,60 
~0 

,60 
320 

TABLE 2. Ef fec t iveness  of Adamantamine  in E x p e r i -  
menta l  Influenzal Infection of Albino Mice 

~ Ooup of 

t [ aalm~Iz 
>~I .... 

i 

Con~ol 
I 

Experimental 12 

Conuol 24 

,8 ll [ Experimental - ~  

% of 
animals 
dying 

6O 

Mean dur&- 
P tlon of s~- 

viv.q (in ~layO t 

I 8.9,8 
�9 .3,5 

0,1 
16 

* N u m e r a t o r  - num be r  of dying mice ,  denomiuator  - 
total  number  of an ima l s .  
tCa lcu la t ed  by P r i g g e ' s  method [ 2 | .  

The effect  of s ize  of infecting dose of v i rus  on the act ivi ty  of adamantamine  was next studied.  With 
a tenfold i nc r ea se  in dose of v i rus  (embrTos infected with 10 infecting doses  of virus)  the p repa ra t ion  v-as 
inact ive.  

In the next s e r i e s  of expe r imen t s  the act ion of adamantamine  was studied on exper imen ta l  influenzal 
infection in albino mice .  

According  to Davis and c o - w o r k e r s  [3], LDs0 of adamantamine  for  albino mice  is 1080 mg]kg. LD~ 
of the adamantamine  which we used under  the s ame  conditions was 750 mgfkg.  

The therapeut ic  effect  of adamantamine  ia influenzal infection of albino mice  was  c l ea r ly  seen  when 
the p repa ra t ion  was injected in t raper i tonea l ly  in a dose of 50 mgj~g or  given by mouth in a dose of 60mg/kg  
e v e r y  4 h for  2 days (13 t imes  altogether} [2]. We used this scheme  ( rab le  2, va r ian t  I), and a lso  another  
var ian t  of the exper imen t  in which adamantamine  was given by mouth in a dose  of 60 mg/kg fo r  3 days,  
3 t imes  a day at in te rva l s  of 5 h (Table 2, var ian t  ID. 

Al together  120 mice  weighing 20-22 g were  used in the exper iment .  The an imals  were  infected by 
insti l l ing t3pe A influenza v i rus  (strain PR-8)  into the nose in a dose of 1-10 LD~ ia a voIume of 0.5 ml .  
r h e  action of the p repa ra t ion  was a s s e s s e d  f r o m  the length of surv iva l  of the exper imenta l  an imals  and the 
propor t ion  of an imals  surviving.  

The expe r imen t s  showed that admin i s t r a t ion  of adamantamine  reduces  the seve r i ty  of influenzal in-  
fection in albino mice .  The substance had a s t ronge r  therapeut ic  action 4-6 days a f te r  infection. By t,~ds 
t ime  21 mice  had died in the 2 control  groups (7 an ima l s  in va r ian t  I and 14 in va r ian t  II of the exper iment) ;  
by the s a m e  t ime  only 1 mouse  had died in each  of the exper imanta l  groups .  By the end of the experiment~ 
on the 14th day a f t e r  infection, the mor ta l i ty  among the t rea ted  mice  in va r ian t  I of the expe r imen t  was 33% 
below that of the controls ,  while the i r  su rv iva l  per iod was approx imate ly  doubled. The di f ference  between 
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the n u m b e r  of dying mice  in the ex~.~rfmental and control  groups  was not ~tat ls t ical ly  sig~flficant for  v a r i -  
ant II of the exper iment .  In this ca se  only the dura t lon  of surv iva l  of the t r ea t ed  mice  was inc reased .  

In the final s e r i e s  of expe r imen t s  the effect  of adamantamine  on the v i rus  i t se l f  - on its infecting 
t i t e r  - w a s  invest igated.  F o r  this purpose,  adamantamine  in a concentra t ion of 2-4 mg/ml  was mixed with 
an equal volume of suspension of v i rus  A (s t rain PR-8;  i ts  act ive  concentra t ion  was thus 1 and 2 rag/rot), 
the mix tu re  was incubated at  37 ~ for  3 h, and then u s e d t o  infect 9 -day  chick e m b r y o s .  It was found that  
adamantamine  has  no effect  on the infecting t i t e r  of the v i rus :  the v i rus  was equally act ive  in the e~q~eri- 
ment  and control  t e s t s .  

The expe r imen t s  thus showed that  adamantamine  has an an t iv i ra l  act ion on type A influenza v i ru s  
(s t ra in  PR-8) ,  i ts  e f fec t iveness  being uncoImected with d i rec t  act ion of the subs tance  of the v i rus .  
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