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A mixed in f luenza-RS vi rus  infection was produced experimental ly in albino mice weigh- 
ing 6-8 g by droplet  and inhalation methods, and its nature was verif ied virological ly and 
serological ly .  The course  of the mixed virus  infection was much more  severe  if the RS 
v i rus  infection preceded the influenzal infection, produced by s t ra in  Hong Kong 68 of A2 
influenza vi rus .  

Few experimental  studies have been made of mixed infections, although the need for  such work is 
obvious f rom the resu l t s  of epidemiological,  clinical, and laboratory studies which have established the ex- 
istence of acute mixed r e sp i r a to ry  infections among children caused by associat ion between s t ra ins  of r e -  
sp i ra tory  syncytial  v i rus  (RS) and the Hong Kong 68 strain of A2 influenza vi rus .  

The object of this investigation was to study mixed inf luenza-RS virus  infection in experiments  on 
albino mice.  

E X P E R I M E N T A L  M E T H O D  

Two types of v i rus  strains were used in the p resen t  investigation. Strain Hong Kong 68 of A2 influen- 
za virus  was obtained f rom the virus museum of the Institute of Virology, Academy of Medical Sciences of 
the USSR; of the s t rains  of RS virus ,  one (RS 43/1970) was isolated f rom a child in whom RS virus  infection 
had been diagnosed, and the other,  described as RSad (adapted), was reproduced in t racheal  epithelial cells 
of albino mice and was isolated f rom them in the wr i t e r s '  previous investigation [1]. 

Altogether three ser ies  of experiments  were ca r r i ed  out on 240 albino mice.  

Sensitive s t rains  of African green guenon kidneys (GGIQ were used as cell cultures.  The growth 
medium was a mixture of equal volumes of No. 199 and Eag le ' s  medium with the addition of 0.1 mg L-glu-  
tamine per l i ter  of medium and 10% calf serum.  Antibiotics (penicillin, s t reptomycin,  and nystatin) were 
added as usually recommended.  

The maintalnance medium consisted of a mixture of equal volumes of No. 199 and Eag le ' s  medium 
with the addition of 2% inactivated calf serum.  

For  the serological  investigations, immunofluorescenee,  the micromodff icat ion of the complement  
fixation tes t  (CFT), the hemagglutination inhibition test  (HIT), and the virus  neutral izat ion tes t  in cell cul- 
ture and in developing chick embryos  as described in [2, 3] were used. 

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

In two ser ies  of experiments  (using the same scheme) the mater ia l  was injected into one batch of 
animals (80 mice) intranasal ly under superficial  ether anesthesia,  and it was adminis tered to another group 
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TABLE i. Titer of Complement-Fixing Antibodies in Sera of Albino Mice in CFT 
with 4 Units Antigen 

Group of a n i m a l s  

Batch  I ( inha la t ion  of ae roso l s )  : 
1 - p lacebo  

2 - RSad 
3 - A2 Hong Kong 68 
4 - m ixed  in fec t ion  

Batch II ( i n t r a n a s a l  i n j ec t i on  
of m a t e r i a l  trader e the r  
anes thes ia )  : 
1 - p lacebo  
2 - RSad 
3 - A2 Hong Kong 68 
4 - m i x e d  in fec t ion  

R S v i r u s ,  
s t r a i n  

No. 43 

0 
0 
0 

i: 64 

0 

0 

0 

1:8 

St ra in  RSad 

0 
1:64 

0 
1 : 64 

Stra in  Hong Kong 68 

of A2 in f luenza  v i r u s  

1:8 

1:8 

1 : 128 

i: 64 

0 
1 : 128 

0 
1 : 256 

1:8 

0 

i: 64 
1:64 

TABLE 2. D e t e r m i n a t i o n  of A n t t he ma gg l u t i n i n  T i t e r  of Albino  
Mouse Sera  

Group of a n i m a l s  

HIT wlfh 4 units antigen 

s t r a i n  Hong Kong 
68 of A2 in -  
f l uenza  v i r u s  

Batch I ( inha la t ion  of ae roso l s )  : 

1 - p lacebo  20* 
2 - RS 0 
3 - A2 Hong Kong 68 640 
4 - m ixed  in fec t ion  160 

Batch II (intranasal injection 
of m a t e r i a l  u n d e r  e t h e r  
anes thes ia )  : 

1 - p l acebo  0 
2 -  RS 0 
3 - A2 Hong Kong 68 640 
4 -  mixed  in fec t ion  320 

* R e c i p r o c a l s  of t i t e r s  of a n t i h e m a g g l u t i n i n s  a r e  g iven .  

a s s o c i a t i o n  of 

RSad and Hong 
Kong 68 s t r a i n  
of A2 in f luenza  
v i r u s  an t i gens  

0 
0 

80 
160 

0 
0 

320 
320 

of animals (also 80 mice) by the aerosol inhalation method. Each batch of albino mice was divided into 
groups with ten animals in each group: i) control, receiving a placebo consisting of maintainance medium 
of GGK cells cultivated for 5 days and not infected with virus; 2) receiving only the adapted strain of RS 
virus; 3) receiving strain Hong Kong 68 of A2 influenza virus; 4) receiving the adapted strain of RS virus 
and strain Hong Kong 68 of A2 influenza virus simultaneously. 

After infection, the animals were kept at room temperature (20-22~ and were observed daily. 
Death of the animals (two of ten mice) occurred only after mixed infection with the two viruses by the in- 
halation method, on the 4th and 6th days after infection, respectively. The supernatant of centrifuged sus- 
pensions of tracheal and lung tissues was tested for antigenicity. The surviving albino mice were totally 
exsanguinated and the serum collected and tested for the presence of antihemagglutinins and complement- 
fixing and virus-neutralizing antibodies. 
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TABLE 3. Times and Number of Dying Albino Mice after Intranasal Injection of Material 

under Ether Anesthesia 

Material  injected and 
scheme of injection 

Mixed infection, s imultane-  
ous administrat ion 

Influenza vi rus  18 h 
af ter  RSad 

RSad 18 h after  influenza 
v i rus  

l~lacebo 

Time of death f rom moment of infection (in days) 

I1 2 3 4 5 6 7 8 9 10 11 12 13 14 

0 0 0 1 1 1 0 0 0 0 0 0 0 0 

0 0 1 1 1 3 4 2 1 2 1 1 0 0 

All mice of this group (20) remained alive throughout the period 
of observation (2 weeks). 

All the albino mice were alive. 

The course  of the disease was more  severe  in the albino mice infected with the mater ia l  by the drop-  
let method than by the inhalation method: death of an animal on the 5th day after infection was observed 
only when strain Hong Kong 68 of A2 influenza vi rus  was given, while four of the ten mice died after  mixed 
infection with the two v i ruses .  

The resul t s  of serological  investigation of the cooled se ra  f rom animals of each group of the two 
batches are  given in Table 1. They show that the t i ter  of complement-f ixing antibodies was higher in mice 
infected with the associat ion of influenza and RS v i ruses .  In this case the droplet method of infection had 
no special  advantage over the inhalation method. Correla t ion between the resu l t s  was also found when 
hemagglutinins in the blood se rum of the mice were tested (Table 2). 

The resul t s  of t i t rat ion of the v i rus -neut ra l iz ing  antibodies in the blood sera  of the albino mice were 
not so demonstrat ive as those of determination of the complement-f ixing antibodies and antihemagglutinins 
and they are  not descr ibed in this paper.  

In the experiments  of se r i e s  III (80 animals),  the scheme of the mixed infection was modified: the 
mater ia l  was given by the droplet method intranasal ly under superficial  ether anesthesia  (Table 3). 

The resu l t s  given in Table 3 show that after  simultaneous infection of the animals with an associat ion 
of RSad vi rus  and Hong Kong 68 strain of A2 influenza v i rus  three mice died (each group in this se r ies  of 
exper iments  contained 20 animals) .  Meanwhile, a sharp increase  in mor ta l i ty  among the animals occur red  
on the 6th-7th day after  infection in the group of albino mice receiving the adapted s train of RS v i rus  f i rs t  
by intranasaI  injection, followed after 18 h by the Hong Kong 68 s t ra in  of A2 influenza v i rus ,  but not in the 
r eve r s e  order .  All the mice receiving the placebo, as well as in the control  ser ies ,  remained  alive. 
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