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To obtain immune asci tes  fluids, ra ts  were immunized three times with living influenza virus 
and vaccinated with an ascites s t ra in  of ovarian tumor  (OYa). Considerable st imulation of 
formation of antiviral  antibodies was observed compared  with animals not vaccinated with 
the tumor  s t ra in .  Immunofluorescence tests revealed an increase  in t i ter  of antibodies 
against  both s t ruc tu ra l  antigens of the virus and antigens induced by the virus in the m e m -  
branes  of the infected tumor  cei ls .  The phenomenon observed is evidently based on the 
local accumulat ion of virus antigens on a considerable scale  in cells of the s t ra in  OYa. 
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One approach to obtaining highly active preparat ions of antibodies against severa l  antigens is by the 
production of immune ascites fluids [6, 8, 11]. The use of transplantable s t rains  of ascites tumors for this 
purpose is the most  widely adopted method [9]. Most published data indicate that the spec t rum of immuno- 
logical activity of the asci tes  fluids corresponds completely with the charac te r i s t i cs  of immune se ra  f rom 
animals of the same  spec ies .  These views have been confirmed by experiments with paramyxoviruses ,  
en terovi ruses ,  and so on [1, 4, 8]. 

Antibody format ion after  immunization of rats  with various s t rains  of influenza virus with the use of 
asci tes  tumor  was investigated. 

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

Virus-containing allantoic fluids with vaccine s t rains  of A2 (Istra) 10 /69  and A2 (Moscow) 16 /65  
influenza virus were used to immunize ra t s .  The t i ters  of the viruses  were l0 s EIDs0/ml and 512-1024 
A.U . / m l .  * Rats weighing 180-200 g were immunized by injection of virns-containing allantoic fluid in a 
dose of 2.5 ml (1 ml in t ramuscula r ly  and 1.5 ml intraperitoneally,  or  the total dose of virus in t r amuscu la r -  
ly).  After  the f i r s t  immunization,  virus was injected on the 14th and 21st days in the same  dose.  Blood 
for obtaining the s e r a  was taken on the 7th day after  the last  immunization. To obtain immune ascites 
fluids, r a t s w e r e  injected with 1.5 ml of a suspension of tumor cells of the ascites s t ra in  OYa of ra t  ovarian 
tumor  [3], containing 108"s c e l l s / m l .  The ascites fluid was collected on the 7th day after vaccination with 
the tumor .  Blood was taken s imultaneously f rom the same rat  to obtain se ra .  Ti ter  of antivirus antibodies 
was determined after  heating the pooled s e r a  and ascites fluids at 56~ for 30 min in the inhibition of 
hemagglutination tes t  (IHT) with 4 A.U. of the corresponding s t ra in  in a mic ro t i t r a to r  of the Takacsi s y s -  
t em.  In some experiments the neutral ization tes t  (NT) in chick embryos and the inhibition of neuroamini-  
dase activity tests were used for the same purpose.  The ti ters of the s e r a  were also determined in the 
immunofluorescent  tests with acetone-fixed preparat ion of cells containing antigen of A2 influenza vi rus .  
For  this purpose,  ei ther  cultures of chick embryonic kidney cells infected with the virus,  or  cells of 

*EID - effective infections dose;  A . U . -  antigenic units. 
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T A B L E  1. S t i m u l a t i o n  of  An t ibody  F o r m a t i o n  on I m m u n i z a t i o n  of Ra t s  
wi th  In f luenza  V i r u s  and V a c c i n a t i o n  wi th  A s c i t e s  T u m o r  ( r e s u l t s  of 

IHT and NT) 

Strain of influenza virus 

A2 (Istra) 10/69 

A2 (Moscow) 16/65 

T_item of antivizm antibodies 
without in- [ wit1 injection of ascites tumor 

Scheme of jec. of virus ] strain OYa 
injection of [ -' " . - . 
virus * serum serum ascites fluid 

IHT NT IHT NT ~ "NT 

32 32 
256 128 
512 512 

128 
512 

1024 

N.t. T 
16 384 
8 192 

N.tl 
N*t. 
7 960 

N.t~ 
8 192 
5 026 

N,t, 
N.t. 
N.t. 

4 096 
32 768 
8 192 

4 096 
16 384 
11 408 

II (expt. I) 
II (expt. 2) 

I 
II (expt. 1) 
II (expt. 2) 

64 
512 

2048 

1024 
8192 
4074 

1024 
8192 
8192 

* I) I n t r a m u s c u l a r  i n j e c t i o n  of  v i r u s ;  II) i n t r a m u s c u l a r  and  i n t r a -  
p e r i t o n e a l  i n j ec t i on  of v i r u s .  
t N.t.)  Not t e s t e d .  

T A B L E  2. R e s u l t s  of I m m u n o f l u o r e s c e n c e  T e s t  wi th  I n t r a c e l l u l a r  
An t igens  of l n f l u e n z a  V i r u s  

Cells with &ntibody flier in immuno- 
fluorescence testT 

Method of immuuiza- Preparation of antibodie~ antigen 
tion used in indirect Idimct method 

reaction* method (extinction test) 

Without injection 
of tumor 

With injection of 
ascites tumor strain 
OYa 

I Serum 

Serum 
A-~cites fluid 

CEK 
OYa 

CEK 
OYa 
CEK 
OYa 

8 
16 

256 
512 
256 

1024 

m~176 
8 

64 
128 
64 

512 

*CEK - c u l t u r e s  of  c h i c k  e m b r y o n i c  k i d n e y  c e l l s  i n f e c t e d  wi th  v i r u s  
48 h b e f o r e  f i xa t ion ;  OYa - s q u a s h  f i l m s  of OYa t u m o r  c e l l s  i n f e c t e d  
wi th  v i r u s  in v ivo  48 h b e f o r e  f i xa t ion .  
t H ighes t  twofo ld  d i lu t ions  g iv ing  a p p e a r a n c e  (ext inct ion)  of an t igens  
in  50% of c e l l s .  

a s c i t e s  s t r a i n  OYa i n f e c t e d  wi th  v i r u s  in v ivo  (see  be low) ,  w e r e  u s e d  as  the  c e l l  s u b s t r a t e .  To d e t e c t  
f l u o r e s c e n c e  by  C oous '  i n d i r e c t  m e t h o d ,  the  7S f r a c t i o n  of  r a b b i t  a n t i r a t  g lobu l in ,  l a b e l e d  wi th  f l u o r e s c e i n  
i s o t h i o c y a n a t e  (NBCo.,  USA) was u s e d ,  G a m m a - g l o b u l i n  f r a c t i o n s  of the  r e s u l t i n g  a s c i t e s  f lu id  w e r e  
l a b e l e d  wi th  the  s a m e  dye  fo r  u s e  in the  d i r e c t  i m m u n o f l u o r e s c e n c e  t e s t s .  To v e r i f y  the  s p e c i f i c i t y  of the  
l a s t  m e t h o d ,  the  m e t h o d  of " e x t i n c t i o n "  of f l u o r e s c e n c e  on t r e a t m e n t  of the  c e l l s  wi th  the  c o r r e s p o n d i n g  
u n l a b e l e d  s e r u m  was  u s e d .  S u r f a c e  an t igens  w e r e  d e t e c t e d  in the s a m e  t a r g e t  c e l l s  by  the  m e t h o d  d e -  
s c r i b e d  by  L e z h n e v a  [2]. 

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

The r e s u l t s  of  the  c o m p a r a t i v e  s t u d y  of  an t ibody  t i t e r s  in  t he  d i f f e r e n t  e x p e r i m e n t a l  g r o u p s  a r e  g iven  
in Tab le  1. In t h e s e  e x p e r i m e n t s  by  bo th  s c h e m e s  of i n j ec t ion  of the  v i r u s  m e n t i o n e d  above ,  v a c c i n a t i o n  
wi th  the  a s c i t e s  t u m o r  s t r a i n  was c a r r i e d  out  24 h a f t e r  the l a s t  i n j e c t i o n  of  v i r u s .  I t  w i l l  be  c l e a r  f r o m  
T a b l e  1 t ha t  an t ibody  t i t e r s  in r a t s  r e c e i v i n g  a s c i t e s  t u m o r  c e l l s  w e r e  m u c h  h i g h e r  than  a n t i b o d y  t i t e r s  
o b t a i n e d  by  the  s a m e  s c h e m e  of i m m u n i z a t i o n  bu t  wi thou t  i n j e c t i o n  of  the  t u m o r .  U n d e r  t h e s e  c i r c u m -  
s t a n c e s  the  a n t i b o d y  t i t e r s  in the  b lood  s e r u m  and a s c i t e s  f lu id  f r o m  r a t s  v a c c i n a t e d  with  s t r a i n  OYa w e r e  
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TABLE 3. Detection of Surface Antigens by Immunofluorescence Method 
in Cells Injected with Influenza Virus 

Target Index of fluorescence~with dilutions of 

1:128[ 1:256, 

0,23 
0,95 

l~eparafion of antibodies cells * anu:bodv u~euaration shown below 
,:4 , % / [ ' , : , ~  ,:32 ,:64 

Serum of rats immunized OYa 0,18 0,13 0,07 0,01 0 0 0 
without injection of tumor OYa + virus 0,30 0,23 0,09 0,07 0 0 0 

Serum of rats immunized OYa 0,20 0,15 0,10 0,05 0,03 0 0 
with injection of tumor OYa + virus 0,90 0,83 0,77 0,70 0,56 0,23 0,07 
OYa 

Ascites fluid of immunized OYa 0,18 0,12 0,07 0 0 0 
rats OYa + virus 0,95 0,89 0,85 0,69 0,35 0,14 

* The same  as in Table 2. 
t An index above 0.2 0 is taken as posit ive.  

v i r tual ly  identical.  This phenomenon was charac te r i s t ic  of both s t ra ins  of A2 influenza virus studied and 
was repeated regu la r ly  in many exper iments .  Increased t i ters of antibodies were found not only in the 
IHT, but also in the NT and the inhibition of neuroaminidase activity test .  

To study the ability of antibodies contained in ascites fluids to localize int racel lular  virus antigens, 
optimal cell  sys tems  were f i r s t  chosen.  Antibodies contained in the s e r a  and ascites fluids revealed both 
intranuclear  and cytoplasmic virus antigens in infected cells of chick embryonic kidney cul tures .  The r e -  
sults of t i t rat ion of the antibodies in the immunofluorescent  tes t  are  given in Table 2. Virus antigens were 
also detected in the cytoplasm of s t ra in  OYa cells af ter  infection of the tumor with the virus in vivo. In 
these experiments  2 ml of v i rus-conta ining allanteic fluid was injected intraperi toneal ly into rats  with 
tumors  24-48 h before remova l  of the tumor  cel ls .  The results  showed that large quantities of virus anti-  
gens accumulated in the cells of s t ra in  OYa; by the 48th hour of the experiment  they were present  in 80~c 
of the tumor  cel ls .  This model proved to be the most  stable source  of s tandard preparat ions of the antigen 
for the immunofluorescence test ,  in agreement  with observations by other workers  [5]. The results  of 
paral le l  t i t rat ion of antibodies in the two cell  sys tems  specified are  given in Table 2. Jus t  as in the p re -  
vious experiment ,  h igher  antibody f l iers  were demonstrated after  immunization with influenza virus with 
ascites tumor .  The immunofluorescent  tes t  undoubtedly pointed to st imulat ion of the formation of anti-  
bodies against s t ruc tu ra l  antigens of influenza v i ruses .  

When the immunofluorescence tes t  was se t  up with suspensions of living infected and control  cells 
of s t ra in  OYa, re l iable  indices of f luorescence  were obtained only by the use of ascites fluids and s e r a  
f rom rats  receiving an injection of s t ra in  OYa cells in the las t  stage of immunization (Table 3). Anti-  
bodies against sur face  antigens, appearing in cells infected with influenza virus,  were thus formed only 
when this scheme of immunization was used. Posit ive membrane f luorescence could be caused by inter-  
action of the antibodies both with s t ruc tura l  virus antigens and with v i rus- induced sur face  antigen [7]. 
This problem requires  fur ther  s tudy.  

To obtain antivirus immune asci tes  fluids, the possibili ty of inhibiting tumor  development under the 
influence of the virus  if adminis tered  to animals in an infectious form must  be taken into account [I0]. 
Both the s t rains  of influenza virus used in this investigation possessed  this type of oncolytic action. Ac-  
cordingly,  to obtain the normal  quantity of immune ascites fluid, the cells of s t ra in  OYa must  be injected 
not ea r l i e r  than 24 h af ter  the las t  injection of v i rus .  

Hence, during the preparat ion of immune ascites fluids against the vaccine s t rains  of A2 influenza 
virus used in this investigation, the formation of antivirus antibodies was st imulated.  This resul t  differs 
f rom those obtained by the use of s imi la r  immunization schemes in experiments with other  v i ruses .  The 
phenomenon observed is evidently based on interaction between influenza virus and tumor cells in rats 
leading to the accumulation of large quantities of virus antigen in cells of s t ra in  OYa and to the subsequent 
more  intensive antibody formation.  
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