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ECHO and Poliomyelitis Virus Antisera Prepared in Guinea Pigs with 
Fluorocarbon-Treated Cell Culture Antigens. (26004) 

PEICKA HALONEN* ASD ROBERT J. HUEBNEK 
1.. S. Depnrfii ieizt  o f  H.E.II’., P.H.S., N.I .H. ,  Snt ional  Insl. of Allergy and In fec t ious  Diseases, 

Lohorntor! o f  IniP(-tioii\ I) i \eares,  BPthesda, M d .  

The preparation of virus antigens and anti- 
sera by cell culture grown viras has led to  
difficulties in  using these sera in the com- 
plement fixation (CF) test, since the fixation 
between cell culture host antigens and anti- 
bcdies may interfere with the specific fixation 
between virus antigen and antibody. The au- 
thors( 1 )  and other investi~ators(2,3,4) ha\,e 
shown that host antigen (‘F activity can be 
removed from many viral (‘F antigens pre- 
pared in cell cultures by fuorncarbon treat- 
ment, without loss of specific virus C‘F anti- 
genicity. Although a simple procedure, Auoro- 
carbcn treatment would be more convenient 
for many purposes if it  could be used for 
1) reparation o f the irnm u n i za t i on antigens . i n 
which case untreated C‘F antigens could be 
used with these antisera. 

This report will present data on virus and 
host CF antibody titers in guinea pigs immu- 
nized by fluorocarbon-treated cell culture an- 
tiqens of ECHO and poliomyelitis viruses. 

Jlcifrriul und incthods.  1-irus stroins. The 
follawing virus st  rains were used to prepare 
immunization and CF antigens: prototype 
strains of ECHO types 1 through 20(5 .6 ) .  
‘ ‘ S 1 ah oney , ” ‘ ‘ M E F- 1 ’ ’ an d ‘ ’ S a uke t t ’ ’ strains 
of poliomyelitis types 1, 2 ,  and 3. respectively. 
CcZl cultures. Monkey kidney cell cultures 
obtained from Nicrobiological Associates. 
Bethesda. AM., were grown in a medium con- 
taining 2 %  calf serum, 0.5% lactalbumin hy- 
drolysate, and 97.5% Earle’s solution. At 
time of inoculation. the cultures in 32 oz pre- 
scription bottles were washed twice with 
Hanks’ solution and 40 rnl of niaintenance 
medium containing 27% guinea pig serum (for 
immunization antigens) or 2 yc calf serum 
(for CF antigens), 0.5% lactalbumin hy- 
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drolysate. and 97.5F Earle’s solution was 
added. 

Imwzunizution untigens. Monkey kidney 
cell cultures were inoculated with 0.3 ml un- 
diluted virus. The  bottles were incubated a t  
3T C. After complete degeneration of cells 
had taken place the fluids were harvested and 
treated once cr twice with fluorocarbont by 
the method reported previously( 1) .  Each 
fluorocarbon-treated antigen was titrated in 
the (’F test against 4-8 antibody units of anti- 
monkey kidney guinea pig serum to test host 
antigen activity. The immunization antigen 
of normal monkey kidney cells was prepared 
ti>- mechanically removing cells from monkey 
kidney cultures. The cells, 3 times centri- 
fuged and washed, were used as a 50% solu- 
tion for immunization. 

All 
antigens containing penicillin were treated 
with penicillinase before being used in im- 
munization of guinea pigs. 

Iinwugization of animals. Groups of 4 
guinea pigs were immunized 3 times each with 
1.0 nil of each antigen and bled 1 week after 
last injection. The first and second injections 
were given subcutaneously, a t  an interval of 
3 weeks. The last injection, 4 weeks after 
the second. was given intracardially or intra- 
1)eritoneally. 

C’omplcMient-~xiny antigens. CF antigens 
were prepared as immunization antigens ex- 
cept that they were not treated with fluoro- 
carbon. The specific C F  activities of the an- 
tigens of ECHO types 1 through 14 and 3 
poliomyelitis types were tested with homolo- 
gous antisera prepared in monkeys( 7 )  and 
ECHO type 20 with control positive human 
serum. A “normal” monkey kidney cell an- 
tigen was prepared by inoculating a monkey 
kidney cell culture with Coxsackie B type 5 
virus. 

The antigens were stored at -20°C. 

t Genetrcn 113, obtained from Allied Chemical 8; 
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N1) not  dolie. 

C F  tes t .  Complement fixation tests were 
performed by the standard technic used in 
this laboratory ( 1 ) . 

Results. Twenty-one groups of guinea pigs 
were immunized by fluorocarbon-treated 
ECHO and poliomyelitis virus. but only 12 
groups (ECHO types 1,  2 ,  6, 8. 13, 14, 15. 16, 
17, and 3 poliomyelitis types) received, in 
each of the 3 injections, an antigen with no 
host antigen activity in the C F  test. The 
others were immunized a t  least once with an 
antigen from which host C F  antigen activity 
had not been removed. The results of the for- 
mer group (no host antigen activity) are 
shown in Table I, where host and virus C F  
antigen activity of the immunization antigens 
and corresponding host and virus C F  anti- 
body titers in pooled antisera of 2 to 4 guinea 
pigs are recorded. Nine of the 12 antigens 
produced no host CF antibodies in guinea 
pigs a t  dilutions tested ( 1 : 8 or 1 : 16).  How- 
ever, 3 immunization antigens (ECHO types 
1, 6, 13) with no host activity in the C F  test 
produced host antibodies in titers of 1:32 or 
1:64. Host antibody titers of guinea pigs 
immunized with non-treated antigens were 
1: 128 or 1:256. All 12 fluorocarbon-treated 
antigens produced specific virus antibodies in 
titers of 1 : 128 olr more. The difference be- 
tween virus and host antibody titers was 16- 

fold or more in antisera prepared with fluoro- 
carbon-treated antigens and 2-fold -with non- 
treated antigens. 

The virus and host C F  antibody titers of 
all ECHO and poliomyelitis guinea pig anti- 
sera are shown in Table IT. As was indicated 
above, in preparation of many of the ECHO 
antisera, a t  least one injection consisted of an  
antigen with solme host C F  antigenicity left. 
Titers of all sera against “normal” monkey 
kidney antigen were 1:64 or less. Titers 
against homologous virus CF  antigen were be- 
tween 1:16 and 1:2048. The difference be- 
tween titers against homologous and “normal” 
monkey kidney antigen was 16-fold or greater 
in 15 out of the 20 ECHO types, and in all 
poliomyelitis types, %fold in 2 ECHO types 
( 9  and lo) ,  and 4-fold or less in 3 ECHO 
types (3,  7 ,  and 19). 

KO heterotypic C F  reactions were found in 
pnliornyelitis antisera. Heterotypic reactions 
within ECHO types 1, 8, and 13 were the 
same as reported previously( 1,6,7). 

I~iscussion. The results presented indicate 
that fluorocarbon-treated cell culture grown 
ECHO and poliomyelitis virus coulid be used 
as immunization antigen to preparle antisera 
in guinea pigs with no host CF antibodies. 
Although some fluorocarbon-treated antigens 
with no host C F  antigen reaction produced 
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host antibodies on repeated immunization of 
guinea pigs, these were present in such low 
titers that on simple dilution the antisera 
would show specific activity only. The prac- 
tical value of some of the antisera prepared 
for this study has been proved by using them 
in CF typing of enterovirus isolates (8). 

On the other hand, the data presented show 
that, besides the host activity, the specific ac- 
tivity of fluorocarbon-treated antigens should 
be tested before using them for immunization. 
From ECHO types 15-19 no antisera were 
available during time of immunization. Hence, 
the lack of specific virus antibodies in ECHO 
type 19 antiserum may be caused by lack of 
specific virus activity in fluorocarbon-treated 
immunization antigen, which could not be 
tested. 

Since each virus group differs in suscepti- 
bility to fluorocarbon treatment (4),  the 
fluorocarbon technic can not be adapted di- 
rectly to preparation of antisera of other vi- 
ruses, but if adaptable it might be of value. 

Tt was found that ECHO and 
poliomyelitis virus antisera without host CF 
antibodies could be prepared in guinea pigs by 
immunizing the animals with fluorocarbon- 
treated cell culture grown virus. Although in 
repeated immunization of guinea pigs 3 out 
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of 12 fluurocarbon-treated antigens with no 
host CF activity produced host antibodies in 
titers of 1:32 and 1:64, specific virus titers 
were 16 and 32 times higher. It was also 
found that, besides the host activity, the spe- 
cific virus activity of fluorocarblon-tre,ated an- 
tigens should be tested before using them for 
immunization. 

The authors are indebted to Mr. Hernon Fox and 
Mr. Horace Turner for technical assistance. 
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Concentrated Culture of Gonococci in Clear Liquid Medium.* (26009 
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The ccjmmon practise is to grow Xeisseria 
gonorrhoeae on solid media, although the or- 
ganism can be cultivated successfully on li- 
quid semi-defined ( 1,2 ) and undefined media 
( 3 ) .  These must usually be enriched with 
blood, starch, charcoal and similar material, 
however, and the resulting cloudiness compli- 
cates the observation of growth. An impor- 
tant growth-limiting characteristic of the 
gonococcus is its sensitivity to certain amino 
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acids, fatty acids and possibly other toxic ma- 
terials that are carried with ordinary medium 
constituents(4) , including agar ( 5 ) .  Adsorp- 
tive removal of such inhibitory fact-ors appar- 
ently accounts for the necessity of adding vari- 
ous enrichment materials. These might be 
spatially separated from the actual growth 
environment and still function, provided that 
diffusional access to the enrichment material 
is provided, A simple biphasic flask system 
( 6 )  was SO employed and allowed attainment 
of gwnococcal growth in  a water-clear men- 


