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BACKGROUND
 

The problem of foot-and-mouth disease'(FMD) has been under 

surveillance by the Argentine-U.S. Joint Commission on.FMD since
 

it was established in 1961 by action of the governments of the two
 

countries. Studies on the persistence of virus in vaccinated animals
 

as it relates to the meai packing industry and a serologic survey of
 

animals on Tierra-del Fuego, were completed during 1964. The results
 

of these studies, supported by NAS-AID contract AID/LA-4, involving
 
t
 

scientific collaboration bet' Len laboratory and field personnel in
 

Buenos Aires, Tierra del Fuego, the Pan American Health Organization
 

Foot-and-Mouth Disease Center (PAHO,FMDC) in Rio de Janeiro and USDA
 *
 

have )Seen published in the National Academy of Sciences (NAS) Publication 

1343, 1966. 

In 1965, following the expressed wishes of the governments of the 

United States and Argentina, the National Academy of Sciences Division 

of Biology and Agriculture proposed an expanded program for the U.S. 

Advisory Committee on FMD to include subcommittees on meat technology, 

animal virology, and epidemiology, and to give particular attention to 

training of Argentine scientists and technicians. 

At the third official meeting of The Argentine-United States Joint 

Commission on Foot and Mouth Disease (FMD) in-Buenos Aires, Argentina 

30 November-2 December 1966, its Committee on Vaccines and virology 

recommended that a project on "Comparative antigenic evaluation of oil

adjuvant and aluminum hydroxide vaccines" be initiated. The project, as 

outlined, was designed to compare an oil-adjuvant vaccine being developed 

.t Plum Island Animal Di oa...Labc ttory (PIADL) with the Frenkcl-type 



aluminum hydroxide vaccine in common use in South America. The Committee 

recom.-mended that cattle be tested in Argentina and that the PAROFvD Center 

coordinate with this project its research on immunization 6 swine and--

sheep. 

The FMD Vaccines Evaluation Project suggested by the Joint Commission 

has been in effect for over two years, and is concerned with the comparison 

of vaccines prepared by PIADL with vaccines in use in Argentina and Brazil. 

Two objectives of these trials are:. 1) to develop a vaccine which is more 

in-rmanogenically effective than the ones now in use, and 2) to increase -he 

period of irmunity. Presently it "is considered necessary for livestock 

owners zo revaccinate their h~rds every th-ree to four months. The 2 ADL 

vaccine being used in the South krerica .trials gives prom,ise of producing 

immunity for six months or longer. 

Two plases of the project have been active. Phase I has been con

cerned with cooperative tri-ls started in 1968 and confined to Brazil,
 

-underthe auspices of PAHOFYD Center in Rio de Janeiro. Phase II, the
 

cooperative field trials in Argentina, was started in 1969. Both phases
 

have been partially supported with funds made available to NAS by AID
 

througlh contract AID/LA-4 and tha subject contract AID/csd-2273, with the 

cooperazion of USDA, PANO and th Argentine government. 

Sufficient funds were not available through AID/LA-4 contract in
 

1.969 to completely support a proposal to expand the cooperative EMD 

Vaccine Evaluation Trials, so the sdbJect contract AID/csd-2273 was negotiated. 

Because of complexities of negotiating the research and t6sting program.. 

.: A-rc'tia,. and becauos uc.: pZ'oblms, has becomieo-. o"n it desirable 

z-.d nacnsszzry to continue the , , 1970. Sic :u.. '"'Or 
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.continuationo f the project have now- been made- available under the AI;9LL_-4 

contract, the s-ubject contract was allowed to'terminate on'.30 June 1970. 

FMD VACCINES EVALUATION STUDIES
 

Phase I -.Brazilian Trials
 

It was realized early in 1968.that it would be impossible to initiate
 

the planned cooperative F vaccine evaluation trials in Argentina for at.
 

least one year because of failure of the Argentines to complete their 

arrangements to furnish cattle and to house them. After -discussions.-

with all agencies concerned, it was agreed that a series of trials should 

be conducted at the PAHOFL'DC.using swine, sheep and cattle. These.trials 

were made with the concurrence of Argentine AID and the Argentine government 

on the basis that the information obtained would aid in the plannig of the, 

trials in Argentina. Since swine and sheep are not to be used in Argentina, 

supplement the Argentine information.the data obtained with 	these species will 

As stated above, this project, later to be known as Phase I of the Argentina-

Brazil trials, was first supported by a cooperative funding by USDA, PAHO 

and NAS-AID under contracts AID/LA-4. From .IJuly 1969 to 30 June 1970 

funds from the subject 	contract AID/csd-2273 have also contributed to its 

was negotiated between NAS and USDA (No. 12-14.-00-9774) support. An agreement 

for USDA participation on a matching fund basis. PAHOFIMD Center has con

tributed an approximately equivalcnt amount in terms of manpower,' laboratory 

animals.- 0ver 600 animals (swine, sheepand'cattle) werefacilities and 

in May 1968. At least that-many moreinvolved in the ,initial trials started 

have boon used since then. 
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Two trivalent vaccines, prepared with A, 0, and C types of FMD virus of
 
South American origin were used. 
Ono of these was the Frenkel aluminum
 

hydroxide saponin adjuvant formalinized type made at the PAHOFMD Center.
 

The other vaccine was an experimental PIADL oil adjuvant type inactivated
 

with acetylethyleneimine (AEI) prepared by PIADL. 
This vaccine later
 

became known in the Phase II Argentine trials as FmD vaccine No. 3.
 

A member of PIADL staff went to Rio de Janeiro on 15 May 1968 to aid
 
in the vaccination of the animals and to represent USDA and NAS in the
 
project. 
Swine and sheep were vaccinated oa 17 May, and cattle were vaccin
ated on 18 May. 
Blood samples were collected from all animals previous to
 
vaccination, as well as from all control animals. 
These blood samples were
 

tested for antibodies to insure that all animals were free of evidende of FMC 

at the time of vaccination.
 

All of the animals vaccinated in Nay 1968 were held for 30, 60 or 90
 

days before being challenged with F, virus. The summarized results of these, 
tests as well as those of subsequent trials are not included but are available.
 

Sheep were very well protected by both vaccines. 
On the basis of the
 

vaccination results obtained, PAHOF'ND Center now recommends vaccination of 
sheep against FYED. 

The immunity produced in swine was not as good as anticipated. One 
-roup vaccinated with alninur, hydrcxrido vaccine w.as not protected against 
,hallenge with F0 virus 30 days post-vaccination. %Ao groups challenged three 
ionths after vaccination, one with cach type of vaccine, were not protected 
nd developed generalized FYAD lesions. 
Swine revaccinated after 30 days with 

he same vaccine and challenged 30 C'yei afuor tho second vaccination likewise
 

ad poor immunity. The group vaccL :,-tod with oil-adjuvant vaccine (PIADL 03) 

.o 
* so""' e 0ic:,co£ o tc on. 
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At challenge, three-months after vaccination, 11 of 15 cattle vaccinated
 

with the aluminum hydroxide vaccine developed secondary lesions, while 1 

of the 15 cattle vaccinated with the oil-adjuvant vaccine also-h-ad secondary
 

lesions.
 

The studies in Brazil are being continued and are expected to be 

partially supported by NAS under contract AID/LA-4 and USDA under the 

NAS-USDA cooperative agreement. Considerable progress with swine has been
 

made in trials subsequent to those reported above but the research is not-,
 

yet far enough along to permit recormmondations for this species.- ._
 

The Brazilian trials on cattle yielded data which will be-valuable
 
in 

to supplement those obtained Argentina, but as yet do not warrant definite 

conclusions.
 

Phase II
 

At a.meeting of representatives of PIADL, NAS, and Argentine veterinarians
 

held at Plum Island, New York, 10-16 July 1968 plans were formulated for
 

conducting field trials in Argentina to evaluate, four FMD vaccines. The
 

following persons were present: 

Dr. J. M. R. Quevedo, InstituLo Nacional de Tecnologia Agropecuaria,
 
(INTA) , Argentina 

Dr. S. Rivenson, INTA, Argentina
 
Dr. E. G. Charles, Sanidad Aiiixal Servico de Luchas Sanitarias, (SELSA),
 

Argentina
 
Dr. J. J. Callis, PIADL, USDA
 
Dr. J. J. Hyde, PIADL, USDA
 
Other PIADL staff memHors
 
Dr. H. S. Shahan, NAS
 
Dr..W. R. Hinshaw, NAS
 

The final plans for the proposed trials designated as Phase II we "
 

formulated at a meeting of the Argentina-U.S. Joint Commission on FMD hold 

in'Bxienos Alras.27 Jan-ary-l Februaary .199.. A this .meeting, the technical 

.La.Cof IqTh, tELSA, US,)A P17.LL, cun' rA.:0j";L, Ceutxer developed tht, p'otocols 

http:Alras.27
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for 	the evaluation trials which were finally accepted by the Joint Commission
 

members present. 

The 	participants at the 27 January-1 February meeting were:
 

USDA
 

J. J. Callis, Director, PIADL
 
P. D. McKercher, PIADL 
P. Sutmoller, PIADL 
E. F. Schultz, Jr., Director, Biometrical Services, USDA
 

Pan 	PAmerican Foot-and-Mouth Disease Center 

M. V. Fernandes, Head, Division of Research
 

Argentine Technicians
 

S. Rivenson, Director, Foot-and-Mouth Disease Institute, INTA
 

E. G. Charles, Central Laboratory, SELSA
 

A Garcia Pirazzi, Director, Ccntza! Laboratory, SELSA
 

C. M. Caggiano, Central LaboratoY, SS 
.artina Segura ce Ararburu, i'YD Institute, INTA 
Eda Adler, F:D Institute, PITA 
Violeta Sonvico, Statistics, INTA 
Norma Pizarro de Poreira, Statistics, INTA 

Arqentine U.S. Joint Co-mmission on FI 

14. Shahan - U.S.
 
V. Deulofeu - Argentina 
C. Brandariz - Argentina 

W. R. Hinshaw - U.S. 
A. L. Durlach - Argentina 

:_oaucts to be tested in preliminary trial'sIt was agreed that the four 


would be:
 

with saponin and1. 	Formalinized Frenkel-typ. virus, incorporated 

aluminum hydroxi de.
 

2. 	 Formalinizod Frenkel-tylx virus, incorporated with INTA oil adjuvant. 
with INTA oil adjuvant.3. 	 Anl-inactivated, BHK virvs, incorporated 

4. 	 AEI-inactivatod, 1I1K vi;..s, incorporated with PIADL oil adjuvant. 

&c cod that a product satisfactory for useThe Argentine technicians 

in 1,rgentina should protect at leaa;L 75% of the vaccinated cattle against 

.fJ IOcC ...... c, tt'r Vaccination, 
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in contrast with an expected 10-15% protection after the same interval
 

following vaccination with products curre.ntly in use.
 

If all 4 vaccines pass the prescribed requirements at 30 days post

vaccination, comparable numbers of cattle will be vaccinated with the 

same products, these animals to be exposed 6 months post-vaccination.
 

The two best vaccines, as measured by the challenge 6 months post

vaccination, will then be considered for study in more detail.
 

Representatives of the Pan American Foot-and-Mouth Diseasc Center
 

recommended that the following virus strains, all of South American
 

origin, be used in the tests and have provided samples of each to Plum 

Island and INTA: 

Type A Vallee, Subtype A24 , strain Cruzeiro.
 
Type 0 Vallee, Subtype 01, st;:ain Caseros. 
Type C Waldwann, Subtype C Rezonde. 

It was agreed that vaccines 1, 2 and 4 as listed above would be 

prepared in the laboratories of the INTA, FM Institute, Buenos Aires, 

with the cooperation of PAIOFLD Ccnter. The FMD viruses for vaccines
 

3 (PIADL) and 
4 (INTA) were produced and inactivated with AEI at PIADL. 

They were sent to Buenos Aires fo inocuity testing and for adjuvanting. 

Cattle for the vaccination t ials wore purchased by the Argentine 

Govermnent in the province of Chtt, where foot and mouth disease was 

not hnown to exist. They were held in quarantine until the date of 

vaccination and then taken to the Valdez Peninsula Puesto Larralde 

Experimental Outpost, for vaccinel:ion and observation. This "outpost", 

was built specially for those trials, and was managed under a strict safety 

o,-cm th1'ouhc,Cut holdeing *;-tho *-*.'1. Provibub to.vaccination ail,'aninals 

v.,or: tc-sted serl'oogically 'LO ( t4L::rJ11C OIL) n n U Z Fr.-) , .o le."" 
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According to the protocols, 3 groups of cattle were to have been
 

vaccinated and held 30 days, 60 days and 6 months respectively at the
 

"outpost." 
At the end of each of these periods, the cattle were to be
 

transported to Buenos Aires for challenge by inoculation of FVI 
 viruses.
 

Actually, only one group of 135 cattle was vaccinated. This group was
 

vaccinated on 27-29 October 1969. 
 On 28-30 November 1969 these animals
 

were transported by truck to Buenos Aires and challenged for the 30 day
 

potency test. Final observation was made on 8 December. 
Because of the
 

conflicting results observed at the end of 30 days, it was decided to
 

postpone further vaccinations for the 60 day and 180 day immunity tests 

until serological data were available and until a meeting of the Joint
 

Commission and Technical Staff of INTA, SELSA, PIADL and PAHOFMDC could 

be called to review and evaluate the 30 day period test results. Such 

a meeting was called for the week of 2 March 1970 in Buenos Aires.
 

The attendees at this meeting 
 included all members of the Argentine 

sections of the Joint Commission, the participating technical staff 

members of INTA and SELSA, Dr. M. Fernandes, PAIiOFMDC, and the following 

U.S. persons, Drs. ).J. Callis, I'. D. McKeorcher and E. F. Schultz, USDA; 

and Drs. C. A. Brandly, M. S. S<.,n a-nd W. R. Hinshaw, U.S. section of the 

Joint Conmiission. The conclusio. . aZter evaluation of the results as 

deterijned by challenge at 30 day., by statisticians and review by the 

attendees were: 

L. The Frenkel-formalin- a-lu: in-li-hydroxide-saponin vaccine (No. 1) 

exhibited good potency in anials exposed 30 days after vaccination, thus, 

confirminc previous laboratory 1:c::orts and field experiences. 

2... ] ...- oI. v ci ue (N o. 2) was OZ low potuncy. 



10 

3. The BIrK-AEI PXADL (No. 3) and INTA (No. 4) vaccines were of moderate
 

potency against 0 type virus, and slightly better against C type virus.
 

The potency against A type virus could not be evaluated because, as it was
 

subsequently determined, that the challenge virus contained components of
 

A2 4 and A25 virus while some of that used for vaccine production contained
 

only A24.
 

PERSONNEL TRAINING 

Aid in improving the level of the technical knowledge of the professional 

staff in both the fields of meat technology and animal disease control has
 

been one of the priority missions of the Joint Commission. The U.S. group 

has cooperated in this training program by aiding the Argentines in locating 

available candidates in U.S. Universities, and to a minor extent in furnishing 

funds from the AID/LA-4 contract budget. At leapt 10 persons have been 

aided by the U.S. group in getting training of, some type in U.S. since 1962. 

Mr. G. Zuloaga of the INTA staff is an example. He has just returned to
 

Buenos Aires after spending two years at Texas A&M University School of 

Veterinary medicine, where he received an M.S. degree in Veterinary Micro

biology. Before returning to Bue.'os Aires he spent three weeks at the Plum 

Island Animal Disease LaJ)oratory z. ;d s~x days at the Pan American Health 

Organization F Center in Rio de Janiero. 

Other examples include:
 

Dr. S. Rivenson and Dr. J. M. Quevedo of INTA and Dr. E. G. 
Charles of SELSA iri July 196Lt, spent 10 days at PIADL visiting the 
laboratories and conferring on the proposed FID vaccines evaluation 
project. 

Dr. Eda Adler, a chemist employed by INTA, spent three weeks
at PIADL in January 1939 lea ninc, the techniqles of the oil adjuvant 
vaccine fornulaLion." 

Dr. A (oio;&L[, a XQ -.ccr oi the r;'Caff at PAI.OVI.D Center spent 
a moniL "L I'liADL iuj:incj tho -.priLng oi 1970 learning tha techniques for 
vaccine £ozll'ulation. 



PIADL staff members have also gained technical training by spending 

time during the past two years in both Brazil and Argentina as members of 

the p&roject team. Dr. J. J. Callis, Director of PIADL, has stated that 

his staff has gained most valuable experience from these associations. 

PIADL staff members who have spent more or less time in Brazil and 

Argentina include the following: 

Dr. K. M. Cowan, an Immunochomist, spent two weeks at each of the 
INTA Laboratories in Buenos Aires and at the PAHOFMC Center in Rio
 
do Janeiro.
 

While visiting at these laboratories, he demonstrated various inmuno

chemical techniques, especially the agar gel precipitin test.
 

Dr. D. 0. Morgan, spent about 6 weeks at the PAHOFMD Center wbrking
 

with Dr. de Mello and his staff in preparation of experimental vaccines.
 

Dr. John Graves, Dr. P. D. McI'ercher, Dr. P. Suttmoller and
 

Dr. H. Cunliff have spent a total of several weeks in Brazil and Argentina
 

as members of the Cooperative Project.
 

RECO 2ENDATIONS 

It was anticipated originally that all three groups of animals would
 

be vaccinated and challenged bcfo.'e January 1970. 

The Joint Co-,r,ission finally roco.. ended at the advice of the Technica, 

Staff imb[-ers presnt that the plz nnoa 63 and 180 day immunity tests with 

these 4 vaccines be abandoned. O:e of the reasons for abandonment was the I 
fact that the vaccines which had bon p)7epared for the entire project were 

reaching the end of their safe "si elf life." The Joint Coimission also 

recom;.ended that the cooperativc uvaluat1.ons should be continued but only 

a "tho-wh"reviuw and . i -v-owl 6- iiiod'ifiddrorz2 6 plhn.of operation. 

I 
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In the meantime it was urged that evaluation studies in progress at 

the PAmOFMD Center be continued. The Argentine representatives expressed a 

desire to continue the cooperative studies and assured the U.S. delegation 

that the animal holding facilities on the Valdez Peninsula would continue 

to be available. Continued support of the program by the Argentine 

Government has been assured. 

It was on the basis of these results reported and the recommendations 

that the U.S. Argentine AID Mission agreed to make additional funds availAl 

to finance under contract NAS-AID/LA-4 the continuation of NAS-USDA support 

on a matched fund basis. It was because this money became available 

that NAS decided to allow contract AID/csd-2273 to terminate on 30 June 

1970 without requesting additional funds for continued support. Plans 

for a new series bf trials to test the value of FND vaccines in Argentina
 

are now in the final discussion stages. It is expected that new field triais
 

will be started late in 1970 or early in 1971.
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