
696 FOOT AND hIOUTlI DISEASE VIRUS 

o f  Clinical Chenzistry, 1-01. 1, S.  Y., Academic Press, R., A m .  J .  Dis. Child., 1947, v74, 283. 
1953, p118. 11. Peters, J. P., and Van Slyke, D. D., Quantita- 
8. Gornall, -4. G., BarawilL C. J.7 and Dal’id, tive Clinical Chemistry Interpretations, Vol. 1, 2nd 

M. M., J .  Biol. Chem., 1949, v177, 751. edi., Baltimore, Williams and Wilkins Co., 1946, 
9. Zlatkis, -4.) Zak, B., and Boyle, A. J., J .  Lab. 

10. Gottfried, S. P., Steinman, J .  F., and Kramer. Received May 29, 1957. 

p3j2. 
and Clin. Med., 1953, v41, 486. - 

P.S.E.B.M., 1957, V95. 

Multiplication of Foot and Mouth Disease Virus in Adult Kidney, and 
Embryonic Lung and Heart  Bovine Tissue Cultures. (23333) 

L. M E L I ~ E Z  I:.. ’4. GL\GGEHO V., R.  RODRIGUEZ T., AND 31. NORAMBUENA G. 
(Introduced by J. F. Enders) 

Aniiiiul Virzts Ilepaut ment, Irtstil7rl o Bacl eriologico de  Chik ,  Santiago 

The multiplication of foot and mouth dis- 
ease virus in tissue culture has been recently 
described by Seller ( 1 ) , Bachrach ( 2  ) . and 
Jlazzaracchio ( 3 )  by using cultures of both 
bovine and pig kidney cells. The relatively 
large scale of virus production obtained with 
these methods seems to prove that tissue cul- 
ture technics are, presently. the most promis- 
ing way for mass production of virus and a 
useful technic for the general assay of its ac- 
tivity. In our laboratory. we have succeeded 
in multiplying our 3 types of f .  and m. virus. 
by using cultures of adult bovine kidney cells. 
and foetal bovine lung and heart tissues. 

Methods. At the beginning we used the 
Dulbecco and I’ogt method modified by 
I’oungner(4), in slant tubes. After the work 
by Bodian(3) we started the setting up of 
Roux flasks of trypsinized cells with the ad- 
vantage that its massive proliferation has also 
been used as source of cells for slant tubes. 
The cultures of bovine foetal lung and heart 
tissues have been made by planting minced tis- 
sue in plasma clot in Rous flasks. A good 
outgrowth of cells is obtained after 5 to 6 
days in stationary incubation a t  37°C. The 
nutrient medium for both types of cultures 
consisted in bicarbonated Hanks solution. 
with 0.5% lactalbumin hydrolysate. 2Or/( 
horse serum and the usual antibiotics. Pre- 
viously we had used the Enders’ medium, but 
we changed due to our difficulties in obtain- 
ing regularly the cow amniotic fluid. The 
virus used has been our 3 types stock strains 

of f. and m. virus. For the first virus inocu- 
lation, suspensions of cattle epithelium of 
fresh bovine passages were inoculated in the 
tubes. After 2 hours standing a t  37°C the 
fluid was removed, and fresh nutrient medium 
was added. Ten passages were made of the 
3 types of virus by using as inoculum a lCY3 
virus dilution, before performing a T.C. titra- 
tion of its activity. 

Two of the types of virus used 
gave the characteristic cytopathogenic pic- 
ture a t  first passage. One strain of the 0 type 
required 2 blind passages before any cyto- 
pathogenic activity was detected. Virus was 
harvested in all cases a t  18-20 hours after in- 
oculation, and stored a t  -2joC, in aliquot 
parts with 10% peptone saline. 

The virus multiplied in bovine kidney cells 
was titrated a t  the 10th passage in slant tubes 
of the same origin. Titres obtained showed 
that a definite multiplication has occurred in 
the cultures, as shown by titres of lF.5; 
10-G.5; 1 W 5  and 10-6*5 ID/ml, for the strains 
C. C?: A and 0 respectively. 

The kidney cell cultures are now being 
used for typing field strains of virus and for 
titrations of guinea pig and bovine antisera. 

Infected fluid from tissue culture has been 
used for the hyperimmunization of rabbits 
according to the method described by Ramos 
Alvarez and Sabin(6) and Freund and 
Thompson ( 7 ) .  

In the bovine foetal lung and heart tissue 
culture the same types of viruses have been 

Results. 
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multiplied. The inoculum for this tissue has 
always been undiluted infected fluid from cul- 
tures of virus adapted to bovine kidney cells. 
The type of cytopathogenic damage in lung 
and heart tissue was different and apparently 
less severe than in kidney cells, and in no 
case a total destruction of the cell outgrowth 
was detected during 48 hours of observation. 
The great number of cells that remained un- 
altered a t  12 hours, when a relatively high 
virus activity had been shown, led us to make 
several whole harvests of fluid a t  6 hour in- 
tervals until 72 hours. 

Each of these harvests was titrated in kid- 
ney cells, and their titers fluctuated around 
10-6.5 and 104.5 ID/ml until 66 hours. Be- 
yond this time the activity detected fell to 
10-2. 

Virus of the C type from kidney cells, and 
heart and lung cultures has been titrated si- 
multaneously in slant tubes, and in cattle 
by intralingual inoculation. No difference in 
titers was apparent in the 10-fold dilution 
method used in both titrations. The useful- 
ness of the heart and lung tissue culture, as 

a source of f .  and m. virus for vaccination 
purposes is now being tested. A detailed in- 
vestigation of the development of cytopatho- 
genic activity of the f .  and m. virus in bovine 
kidney cell cultures is now also under way. 

Foot and mouth disease virus 
has been multiplied in bovine tissue cultures. 
When embryonic heart and lung bovine tissue 
cultures were inoculated with foot and mouth 
disease virus, i t  was possible to collect virus 
a t  6 hour intervals until 66 hours without 
great decrease of virus activity. 

Summary. 
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Potassium Acetate Inhibition of Lactobacillus casei and Its Reversal by 
Lithium, Sodium and Fatty Acids.* (23334) 
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In a previous communication from this lab- 
oratory it was reported that although Lacto- 
bnciZZus casei 280-16A fails to grow in con- 
ventional D-a-hydroxy acid-free media( 1,2), 
its growth in the absence of a D-a-hydroxy 
fatty acid supplement may be promoted 
either by reducing the potassium content of 
the medium or by supplementing it with either 
lithium or (at  considerably higher concentra- 
tions) sodium ion(3). Similarly, it was re- 
ported(3) that growth of L. casei 280-16B, 

* Paper 119. This work was aidcd 'by grants from 
Kztl. Multiple Sclerosis 'Soc., t h e  U.S.P.H.S., and 
University of California. The authors are indebted 
to Evelyn Brown and Tibor Batonay for technical 
assistance. 

which normally does not require a D-a-hy- 
droxy fatty acid supplement (4), is inhibited 
by potassium in D-a-hydroxy acid-free media, 
but not in D-a-hydroxy fatty acid-supple- 
mented media, and that the inhibition may be 
reversed by either lithium or sodium. The 
parent strain of L. casei (strains 280-16A and 
280-16B are mutants) was not inhibited by 
potassium under these conditions ( 3 ) ,  presum- 
ably because i t  (but not the mutants) is able 
to elaborate D-lactic acid, which serves as an 
adequate D-a-hydroxy fatty acid source, but 
it has now been found that this organism is 
markedly inhibited by potassium when acetate 
is simultaneously supplied at  elevated con- 
centrations. This synergistic inhibition of L. 


