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EUROPEAN_'COMMISSION FOR THE CONTROL OF FOOT-AND-MOUTH DISEASE

Reg ea¢ch Menbers of the Standln@ Technlcal Commlttee ﬂ;ua

MINUTES

5f the Meeting held on the Island of Lindholm (Denmark) on T=9 July 1959

Al meeting of the Research Group of the Standing Techhnical Committee of
the Commission was held at the Virus Research Institute, Lindholm, DenmarK

on T = 9 July 1959, The following members of the group were presente-
Dr. H. Frenkel (Wetherlands), Dr. I.A. Galloway" (United klngdom)9 Dr. B.
Michelsen (Denmark) and Professor B. Ubertini (Italy) Sir Thomas Dalling

and Dr. E. Fogedby from the Commission's Secretariat were also present with,
in addition, Dr. L. Nardelli (ftaly) and Dr. J.G. ven Belkum (Netherlands),
by special invitation. In accordance with the decision. taken in Paris on
9 May 1959, the President and Secretary of the OIE Standing Commission for
the Study of Problems concerning the Immunization against Foot~and~Mouth
Diseasge,’ Dr. R. Willems (Belgium) and Dr. G. Moosbrugger (SWltzerland>

also attended.

The Cialrman of the meeting was Dr. E. Michelsen: this was in
accordance with the decision of the Executive Committee concerning laboratory
meetings that the Director of the Instltute at which the meeting was held
should be the Chairman.

The subjects for discussion were: 1. Cultivation of foot-—and-mouth
disease virus in kidney tissue cellsy 2.  Vaccination of pigs; 3. Reanimal-
ization of culture virus in the production of vaccines 4. Inactivation and
concentration of virusy 5. Special equipment for the production of the
newer types of vaccineg 6., Value of disinfectants at present in usejy 7.
Prevention of the introduction of exotic strains of the virus into Buropean
countriess 8. Suggestions for items for the agenda of the nex <t meeting of
the OI# Foot~and-iouth Disease Commigslon. ‘

Cultivation of foot-—and-—mout1 disease virus in kidney tissue cells

Dr. Mluhblsen introduced th@ subgeut under three headlngs:-

(a) production of virus on a large scale; (b) titration of virus in kidney
tigsue cell culturesy (c¢) control of the innoculty of vaccines by this method.

Dr. Ubertini ezplalned that a pilot plant had been set up in his inétitute
in Brescla, At present some three hundred lltres of virug cultivated in calf
kidney tissue cells are being produced each week: . it is possible to extend
the amount to 450 - 500 litres and 1t is hoped that by improved techniques
under study, still larger scale production may Be atoalned in the pilot plant.
Some 30 kidneys are required to produce the 300 litres of virus and the total
 time betwsen the receipt of the kidneys and the completion of the cultivation
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of a batch of virus is six days. Virus is always cultivated in primary
tissue cell cultures. From the virus so cultivated monovalent vaccine
containing 34 percent virus has been prepared: - the virus was first‘inaotim
vated with Tormalin and then adsorbed on aluminium hydroxide. The amount
of formalin used was 0.25 percent instead of the usual 0.1 percent.
Vaccines have been prepared from virus type Op, A7 and ¢ cultivated in
kidney tissue cells: their immunizing valuegutesled on guinea-pigs
challenged gome 3 — 4 weeks after injection, is comparable to that of
vaccines prepared from virus cultivated by the Frenkel technique.

Virus produced on a large scale by cultivation in kidney tissue cells
has been titrated both‘%n baby %i%e and in cultures of kidney tissue cellss
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than that obtained by titraticn in kidney cell cultures.

Dr. Willems gave an account of the work in progress in his institute,
where the tissue used is foetal calfl kidney. The collection of this tissue
obviates difficulties with contaminations’ experienced with call kidneys: '
1t has also been found that the use of the foetal kidneys produces better
cell growth. The virus is always cultivated on primary tissue cell
cultures but for titration of the virus, subcultures (2~3 passages ) of the
tissue cells axe used. Tirus cultivated in such tissue cell cultures had
a titre of 10_6 to 1077, Tt has been observed that a virus so cultivated
may often have a high titre when only comparatively low complement deviation
ig found. The virus titrated in cattle has shown a tenfold lower titre
than when titrated in tissue cultures. = Using this virus, monovalent and
trivalent vaccines, containing 10 - 20 percent of virus have been produced,
0.075 percent formalin being used.

Dr. Galloway reported that since 1955 when Sellors showed that the virus
of Fobt-and-mouth disease could be cultivated in pig and calf cell monolayers
and that plagues could be produced, studies had been in progress at .his In~
stitute with tissue cultures, monolayers and suspendcd c.lls, of pig, call,
ox and lamb kidneys. Monolayer cultures of pig kidney tissue were being
used extensively and increasingly for assay of virusy titration by the
plague method and for serum neutralisation tests and for other purposes
including the study of atteénuated strains in kidney cultures. Work was in
progress also to investigate the suitability of kidney tissue culture virus
for large scale vaccine production. One point which required more in-
vestigations was the effcect of long passage of virus on the characteristics
of different strains of virus. Some evidence had heen obtained which °
indicated that long passage in pig kidney tissue cultures may modify a
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With regard to (C) the possibility of control of the innoculty of
inactivated vaccines by tests in kidney tissue cultures, the rosults of
comparative tests in kidney tissue cultures, unweaned mice (intraporitoneal
inoculation) and cattle (1.D. tongue‘inobulation) indicate that the most
sensitive test for the detection of virus infectivity in a preparation
which contains virus that has recéived physical or chemical treatment with
a view to rendering it non-infective is I.D. cattle tongue inoculation '
(20 sites in not lcss than 6 susceptible cattle). With regard to the
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possibility of using kidney culturcs for testing of vaccines of the
Schmidt Waldmann or Frenkel type, therc are other factors to consider
such ag the presence of formalin which can to some degrec impailr the
capacity of. the virus for ccll infection and the presence of aluminium
hydroxide and its e¢ffect on cell shects ctc.

Following discussion, the Moeting concluded that large—-scale culti-
. vation of virug in kidney tissuc cultures for vaccine productlon is
distinctly promising and that the time is now opporitune to confirm the antl—
genieity of such vaccine on cattlc under well-controlled laboratory con-

ditions.
Vocoocination of oias

Dr. Fogedby statcd that only a limited number of experiments had been
carried out on the vaccination of »igs. He referred to two papers on the
subject published in Germany. Onc was by Mshlmann (1950) who rcported the
successlul vaccination of pigs with vaccincs proparcd by the Schmidt-Wald-—
mann method, using cattlc virue adapted to swine and reccovered from them.
In the samc paper successful results are rccorded following the vaccination
of swine with vaccine prcpared with virus from tho tongues of oatule9
inoculated with pig-adapted virus., The other paper was by Geiger and Otto
(1958)‘in which it was reported that the Mdhlmann rcesults could not be con-—
firmed. The author recommendod; however, the use of large doses of currcnt
cattle vaccine to ameliorate the diseasc in pigs. Dr. Ubertini drew
attention to a recent paper by Traub in which unsuccessful immunization
results in piges with kidney tissuce virus vaceince wore reportod.

Dr. Pogedby .referrcd to the experiments on the vaccination of pigs
carricd out at the Lindholm Institute over soveral years. In 1937 ex—-
periments wore made in collaboration with the Duteh Institute: The vaccine
uscd was prepared from .virus cultivated by the Froenkel method on embryonic
calf skin and adsorbed on aluminium hydroxide.  No further inactivation was
carried out. The results wcre unsatisfactory. In 1939 and 1942 some ox-—
periments were madc, using the currcont Danish cattle vaccine prepared
according to the Schmidt-Waldmann method, Although, in goneral, the re~-
sults were unsatisfactory, some slight protcction was noted in pigs which had
received large doscs of vaccine, Pollowing the 1951-52 epizootic when many
outbreaks -occurrcd in pigs, further considcration was given to their immuni-—
zation. Mohimann's work was rcopcated and it was Tound that vaccine preparcd
from swine—adaptcd virus recovercd from infected pigs successfully produced
immunity in pigs whilec vaccine made from virus rcecovercd from the tongues

~Foenttle dnoculated with svinc—odaptsd virus showed no lmmunizing valao.
Reference was also made to a study on the cultivation of pig-adapted virus

on the epithelium of the tonguc cg of pigs. It was.-foud that such culti-
vation was casily accomplished, that the titrc of the cultured virus Was,
generally spcaking, low and that vaccine preparcd from it showed no immunizing
properties. It was pointed out that a difficulty in thosc experiments had
beon the failure of thoe control pigs to react clinically %o cxposure to the
virus by contact. :
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Dr. Michelsen reported that in recent experiments at the ILindholm In-
stitute, pigs vaccinated with normal and concentrated cattle vaccine had
failed to show immunity. He stated that the current program at Lindholm
includes a study of the use of adjuvants other than aluminium hydroxide in
the preparation of vaccine and that the experimental work will concern large
numbers of pigs.

immunlzlng pigs, It was natural to eXpeot that plg—adapted gtrains of
virus would give better immunizing results than would cattle strains.

He stated that pig-adapted strains of the virus have been collected from
the field., He emphasized The non-clinical reactions of pigs exposed to
the infection by contact and cited an example of only 13 of 30 exposed plgs
~horing oliniceslyreactions. The 17 plgs which failed to show clinical evi-
dence of the infection were found to be immune when challenged at a later
date, It i useful in such exposed animals to follow antibody levels.

Dr. Galloway held the view that better results might be obtained from the
use of attenuated rather than inactivated virus and stated that pigs are
included in the worlt on attenuated strains at the Pirbright Institute.

Dr. Willems stated +that vaccination of* pigs, including piglets and
heavy pigs 1g sometimes practised in Belgium. He referred to an eplizoo=
tic among pigs in Bast Flanders, caused by virus, type C, which continued
to spread. In all, some 20,000 pigs were vaccinated with ordinary cattle
monovalent vaccine, the dose being 15 ml, He stated that this widespread

vaccination had arrested the spread of the infection.

[&)

Dr, uoosbruwmer remarked on the differences between the results of
va@clnatlng Pigs in laboratory experiments and field use of vaccine, He
referred to an outbreak among pigs which had been arrested by vaccination.
Some three months later some unvaccinated pigs were added to the herd. They
developed foot-and-mouth diseasge while the original pigs in the hexrd,which
had been vaccinated during the outbresk, remained healthy.

Dr. Ubertini's experience was not in keeping with the attachment of any
value of vaccination in prevention of the disease in pigs.,

During the gencral discussion 1t was evident that the meeting attached
considerable importance to the production of efficient vaccine for the
lmmunigation of pigs. Hote was taken of the work in the program of the
Pirbright Institute on live attenuated strains for vaccination and of
experiments on the use of adjuvante other than aluminium hydroxide at the
Lindholm Institute where the cultivation of olgwadapt d strains of the virus

-r—m']'| '-\_I o KRR ,.‘_‘ 0T ﬂ'\b*ﬂ(\u"\"’gﬁa

Re—aﬂlmalluatwon of culture virus in th@ Droduoclon of vaccine

The Chairman remarked on the interest of the subject bhecause of the
diffioulties"e*nerienoed‘in gome vaccine=producing laboratories in the
regular production of virus of hlgh 1muun141n0 value by the classical
Frenkel tcohnlouo.
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Dr. Ubertini said that, following about 100 passages of the virus in
culture by the Frenlkel technique, he had .experienced difficulties in main-
taining the antigenicity of the virus. At this stage he had found that
re-animalization restored the antigenicity. ’

Dr. Willems explained that the following vprocedure is carried out at:
the Institute at Uccles-

When a strain has been adapted to culture by some successive passages
1t 1s inoculated into some 20 bovines. Pollowing this re—~animalization
by having been passed through cattle, the virus is pooled and kept under
deep freewe conditions., This pooled virus is subseguently used for
seedinﬂ the large cultures for the production of virus by the Frenkel
cthod for vaccine preparation. Thus therc arc no further culture passages
of the virus before large scale production is carried out.

Dr. van Beklkum said that in the Institute in Amsterdam, virus strains
of types 0, A and C had all been successTully cultivated through several
hundred pasgsages without any apparent loss of antigenicity. At the
present time virus from recently infected cattle in the field was being
used for virus production. He said that a difference of one 1og in the
virus titre has been Tound to occur from time to time and that the original
titre can be restored by one cattle passage.

Dr. Frenkel spoke of lowered titres which occasionally occourred in
virus cultivated by this technique. He had found that the original titre
was re—established by continued cultivation. In order to prevent loss
of time; however, the normal vroceduré when t0d low a titre of the virus
was found in culture, was %o begin a new culture using the original virus
which had been presgerved. = These preserved samples of virus are always
readily adapted to culturec.

- Dr. Michelsen said that although re-animalization of virus had not been
carried out to any large extent at the Lindholm Institute, the strong indi-
cation, from the obsecrvations slready made, arc that better antigenic results
follow its adoption. He presented a table which showed that of 20 batches
of vaccine prepared with culture virus of high titrcs only nine gave a satis—
factory immunity in cattle. Fe stated that all strains of the virus do not
become adapted equally well to culture by the Frenkel technique and that,
so far as work done up to the present fime is concerned, the indications
are thau strains of virus become adapted more rapidly to cultivation on
rengl tissuc cultures.

From the goneral discussion i35 was concluded that loss of antigenicity
of virus in cultivation by the Frenkel method can be recovered by re—anima-
lization. C

Inactivation and concentration of virus

The Chairman explained that this subject had already been discussed at
the meeting of the group in Pirbright in June 1958 and that the Commission
desired some further 1nformatlon quch was now available from Brescia,
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Dr. Ubertini circulated reports of his work.
were carried out, the results of which may be summarized as follows:-—

(a)

()
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Five groups of experiments

Imnunizing value of foot—and-mouth disease vaccines nrepared
with virus, formolised before and after adsorption with alu-—

minium hydroxide., -

Virus cultivated on kidney cells was used in one set of experi-
ments and virus cultivated by the Frenkel method in .anothers:

their immuniging value was tested in guinca-pigs. 'rom

statistical analyses of" the results it was concluded that the
differences between I.D., 50 protective doses of the vaccines

preparcd from virus formolised before and after adsorption
With aluminium hydroxide were not significant. Although ©

result had to be accepted from the statistical evidence, it
was stated that, judging largely by the amount of generali-

zation in the guinca—plgs, the impression was left that the

his

vaccines preparcd with virus formolised after adsorption by

aluminium hydroxide avpearcd to give bettor protection.

Immunizing value of foot-and-mouth discase vaccines preparc

with virus formolised beforc and after adsorpition with alu-

minium hydroxide, various amounts of formalin being used,

The virus was type C and was cultivated in calf kidnoy ccll
Tourth pasgsage.

A
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The amounts of formalin werc nily 0.5%; 0.75%; 1.0%s 1.5%;
The tests were carricd out on guinca-pigs. The following
clugions werc made:~ The addition of incrcasing amounts of

d

Sy

2 0%,

con-—
formalin

causes a gradual and parallel lowering of Py but by the addition

of glycocol buffer the Py can beé maintained at an optimal 1

cvel,

The addition of formalin to extents of 0.5% and 0.75% doecs not

inactivate, with certainty, virus cultivated on kidney cell
tested in mice 48 hours after the addition of the formalin.
Statistical analyscs show that thce addition of incrcasing
amounts of formalin from 0.5% to 2,0% docs not interfere wi
the protective value of the vaceines, whether the formalin
added before or after adsorption with aluminium hydroxido.

8 when

th
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the other hand, again in this serics of experiments, the im~
pression was gained that all the vaccines prepared with virus

formoliscd aftcr adsorption gave somcewhat better protection
Vaccines preparced with virus to which no formaéin was added
which had an infective titre for mice of 10~3- 3 and of 10

e
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for guinca-pigs by intradermal plantar injection, did not give

any better protective results in guinca-pigs fellowing sub-

cutancous injection than did formolised vacecincs. These obsers
vations would indicate that formalin does not destroy or alter to
any appreciablc extent, the antigenic condition and immunizing
value of foot-and-mouth disease virus. It has to be pointed

out, however, that all the vaccines used in thesc experimen

ts

were injected into guinca-pigs three wecks after preparation and

storage at +5°C, Different results might be obtained with



vaccines stored for longer periods during which excess of formalin
might influence the antigenic position and, hence, the immunizing
value. ’

(c) Concentration of foot-and-mouth disease virus cultivated on
kidney celle and by the Trenkel method with ammonium sulphate
and by vacuum.

The results show that, virus cultivated by either of these methods
can be concentrated to one tenth of its volume by vacuum at low
temperature, without interfering with its infective ability. In.
the concentration, however, the influence of the Py of the virus
has to be congidered, It was found that in one of the experi-
ments in which the Dy rose from 8.1 to 8.76, the infective titzc
was .considerably reduced. When the original Py was adjusted to
an optimal degree before concentration was carried out, however,
the infective titre was maintained. It wag also found that - _
concentration under vacuum. at low temperature did not effect the
complement deviation state of the virus.

(d) Immunizging value of foot-and-imouth disease vaccines prepared with
virus cultivated cn calf kidney cells and concentrated under
vacuum, where used in reduced doses in the concentrated form and
in amounts diluted to the original volume.

1e experiments 1noludpd vaccines prepared from viruses cultivated
by the above qethod to which formalin was added both before and

after concenrratlon. Statistical examination of the results
showed that in the doses used the differences of the protective
value of the vaccines was not significant. It is concluded,

therefore, that the actual dose of a vaccine can be reduced so.
lony as the required amount of antigen is retained.

(e) Conservation of the immunizing value of foot~and-mouth disesase
vaccines prepared with concentrated anavirus and stored at +20¢
and +5°C,

In this sgeries of experiments vaccines prepared with formoliged
concentrated virus were used in reduced doses and in a dilution
representing the original volume. The regsults of the experiments
showed that storage of concentrated virus in the ice box (4+2°0)
for 52 months did not interfere W1th its immunizing Value.

Speoial equipment for the production of newe r types of vaccine

Dr. Fogedby explained that this subject had been referred to this group
by the Commission's Ixecutive Committec. Technical assistance by FAO in the
production of foot-and-mouth disesse vaccine had, up to the nresent tlmc,
included the provision of some equipment for Cur?yln out the Frenkel method.
In the light of the woTk now in bprogress in several parts of the world on
vaccines prepared from virus cultivated in kidney tissuce cultures and on live
attenuated gtrains, the group's opinion was sought on the advisability or
otherwise of maklng changes in the type of equipment which FAO might supply.
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The Meeting gave full consideration to the subject and éame %to the
conclusion that it was not #ot nossible te predict if and when the types
of vaccine nos in use would be replaced by those now under si tudy o The
lleeting felt, therefore, that it was premature to make any suggestions
concerning any change in the type of equipment now in usc.

Value of diginfectants at vresent in use

Dr. Fogedby explained that this subject was mentioned at the last Session

of the Commisgsion and was roferred to this group.

The llecting examined the question and came to the conclusion that the
disinfectants now commonly used in diffcrent countries and which have been

in use for many years have given satisfTactory resulis.

4

The Meeting agreed that snecial attontion should be
diginfection of railway waggons and trucks.

Prevention of the introduction of exotic strains of virus

given to the

into Buropean

countries

Following a short discussion, the Mceting felt that this subjecct would
be d alt with more satisfactorily at a mecting of the whole of the Commission®

Standing Technical Committee.,

Sugeestionsg for items for the agenda of the next meeting of the O0IE

Standing Commission for the Study of Problems concerning the Immuni-

zation against Foot—and-touth Disecase

It was explained that in the proposcd agreement between the European
Commission and the OIE formulatcd in Paris on 9 May 1959, therce should be
suggestions made at this meeting of the research workers of theo
Standing Tcchnical Committee for items of the agonda for the next meeting

of the OIE Standing Commission for the Study of Problcms concerning the

Immunlzaulon against Foot-and-llouth Disgeasc,

The meeting was informed that the meeting of the OIR Standing Com~-

migsion would takc place during the spring of 1960,

The following subjects were suggcesteds~—

Commigsion's

Testing foot-and~mouth discase vaccine for efficacy
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Present knowledge COanTnlﬂg live attgnuated virus strains as

lmmunizing agents

Immunizing value of virus cultivated in kidney tissue
cell culture ‘

Vaccination of pigs
Concentrated vaccines

Disinfection of wagons and lorrics
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Control of foot-—and-mouth diseasc causcd by exotic strains
of virus which may bo introduced into a region

Epizootology of foot-and-mouth discasc including virus
carricrs

Non~specific immunity (para-—specific immunity) in
foot=and-mouth digeasc

Production of foot-and-mouth disedsec anti—soruwm.

The final selection of the subjects for the agenda of the meeting willy

ourse, b made by the OIE,

Mecting

It was agrced that the next mcoting of the group should be held at
Istituto Zooprofilattico Sperimentale in Brescia.

ral Conclusions

The mecting agreced that the following conclusions could be made as a

1Lt of +the discussiongs-

The results of the cultivation in kidney tissue cells of the virus

for vaccine production are very promising. There are gtill some
details to be consgidered, Work on the subject should be encouraged

to the fullest extent in all laboratorics in which the necessary
facilities exist or may bc provided.

Up to the prosent time, only a limited amount of experimontal work
has been carricd out on the immunization of pigs., Thc approach
to the problem should be on lines somewhat diffcrent from those
concerning immunization of cattle, Wherever posgsible rencwed
efforts should be made to include experiments on the subjcect in
the program of work of rescarch centres.

According to some workers the virus adapicd to growth in culture
may show a loss in antigenicity. In this case re-~animalization
has successfully been uscd in some laboratorics.

Much valuable inforn
guineca-pigs on the possibility of inactivating virus before the
addition of aluminium hydroxide towards the development of vaccine

of satisfactory potency. The work should now be cxtended to cattle.

Similarly, valuable information has been obtained in methods of
concentrating virus, with the advantage of small volumecg of
vaccine for storage, transport and inoculation.



N |
intil morc information on the valuc of the nower types of vaccine |
ecomes avallable, equipment for vaccine production at present in |
1se should not be roplacced.

he disinfectants at prescnt in use are satisfactory and there secmsa
;0 be no recason to suggest any changes. An esscntial part of dig-
nfection is thorough clcansing. '



