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FMDV was a huge challenge

* Before 1950 only
Waldman vaccine

* Huge number of cattle
needed production

* No containment
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Herman Salomon Frenkel (1891 - 1968)

* 1930 appointed direct
of the state veterinary
institute

e Task: "Find the cause
and develop methods
to control FMD"

* During WOlIl interned in
Theresienstadt

1ot Directeur van het

kingsinstituut. te Utrecht is benoemd Dr. H. S. Fre

thans chef der veterinaire af
Laboratorium voor de volksgezon dd te Utncht
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Research on virus culture

* 1930 UK and Germany 1949 Bovine tongue and
virus culture in
surviving foetal guinea
pig skin tissue

* 1935 Frenkel and v.
Waveren virus culture
in surviving foetal
bovine, porcine and
ovine skin tissue

e Better supply and no

F':q 2-—VYesicle fr:l;rmaiio'n i?‘ ingaclad explantations of

H the mucous mambrane of the bovinse tongus, Parts of

ada ptatlon the normal skin are still visible, The isolated epithelial

cells of the stratum spinosum still adhers by a fine
protoplasmic natwork.
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Machinery in the 50-ties

-
K ¢ y n - 1
[ / | [ S S . b |
s ‘ 3 \
A | — o — BN W | - 4
| \ S 4 e
! ~ ] { ] 3 i OR ae
i
1 ' [oad N, {
. - ‘s‘ N1 Y ‘\.
! { ‘
el ) -

* Harvesting
epithelium

* Virus culture in
"open" incubators
with oxygen and CO,
and antibiotics
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In-vitro culture enabled control

* NL first country

with nation-wide Number of FMD cases in the Netherlands
prophylactic and
emergency 100000 - Start mass vaccination cattle
. . E 10000 4
vaccination 2 - |
E 1000 4 End vaccination campaign
[«]
* Followed by ¥ w0
E
other European 3
countries 1
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Jaap van Bekkum 1922 - 2018

 DVM 1951

e 1956 Deputy director "SVOI"

* 1959 Member of the RG of the STC

* 1960 Director "SVOI"

e 1972 Professor virology

* 1982 Research director "CVI"

* 1986 Retirement, also as chairman of STC
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Research on FMDV 2 main topics

Antibody response and protection

* Thesis 1959 "Neutraliserende antistoffen in sera
van tegen mond- en klauwzeer geénte runderen”

FMD persistent infection (Carriers)

* "Observation on the carrier state of cattle exposed
to FMDV." Tijdschrift Voor Diergeneeskunde 84:
1159-1164.
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european commission for the
control of foot-and-mouth disease

Quantification of Ab response

Kinetisch wordt de verdwijning van de actieve virusdeeltjes gegeven door
de formule
Vi [Ve=[Q.[Q.]", \6)
¢ MathematICS waarin Q}, = V,.n; V, = de concentratie van virusdeeltjes in de bus

welke het serum-virusmengsel bevat, ten tijde t=0 en , = concentratie niet-
. . bezette receptoren op tijd t. Voor het quotient (), [ Q, en voor verschillende
o P rO b |t a n a |ys | S daarmee samenhangende grootheden kunnen formules worden algeleid,
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* Previously implemented by Brooksby

. Numfer Aantal dagen verlopen | Serumtiter tegen type
[ ] “:3 ;t sedert laatste enting | .
00 Itre Tor 1 year : o x ¢
. I i
an. 4 , 4, ! 3
J 334 | 2,9 2 i 2,3
Jan. 6 288 i 45 . 43 ! niet ingezet
: | | not done
Jan. 8 i 285 . 3,5 2,7 : 3,
Jan. 9 285 ‘ 42 | 34 | 35
Jan. 17 301 40 ‘ 38 | 3,3
Jan. 23 ' 287 4.8 ! 35 : 4.3
f i
Jan. 24 302 3,9 | 43 . niet ingezet
] " not done
Jan. 25 | 278 3,5 { 2,5 ' 2,0
| |
Jan. 26 324 4.5 f 34 | il et
. . not done
Jan. 37 ! 314 4.3 37 | niet ingezet
i not done
Jan. 242 315 4,7 4.3 niet ingezet
_ not done
Jan, 252 293 3,0 " niet ingezet — 3,2
: i not done
o A T e

Number of Number of days elapsed s e e e !
the animal stnce last vaccination Serum titer against e

TasLe 49,  Serum titers against different virus types in Dulch cattle immunized with Irivaleni vaccines wnder
field conditions
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Relation Ab response and protection

* High antibody titres
. Mummer proel Elk zuiltje stelt cen proclrund
are correlated with ofiff il e B
protection i LJ‘W]:II L e

] 1o 286t Hiervoor & het volgende schema
gebruiki :

* Relation dependson |} i 11§ BiEmees

4 3 Defecten aan verhemel

interval vaccination e
Cha“enge Vie ll I‘—Mm‘@i:%::;:._. E mzrzzn an ex-

08

]

N “ ¢ = ongeint rumd,
| //‘— -
| ,‘ : ; iR LILILIL] MR One colemn e wsed for ek cmimt

The degree of enoofpement is recorded
s by blackening squares for the afected

E
fl i O fdrser accewdeng doo the folloeung
12n ﬁ_-____ HH”] H p{l i -F,_i EFFEg e,
5 e e i-z!(J;l . J e | l I Lacal leriom on the tengus,

L S0L 2 Eetmnsive tongur lesions,
Ll ) 3 Vericles formed on palate, Iips,

I I H T i 1 -! |—|-| *fﬂﬁﬂi poaed andor ramen,
1 - L ,iiw ' [T HH [1: . -I::_ gs Fiad lesions,
7

UNTitre o 14 T i 1
Serumtiber ¢ o= Apm-paceinated comirel.

06

Protection
04

]

02

00

2 weeks post vaccination

9 to 49 months post vaccination Fio, 30, Resisfence againsi chaflemge by swabbing the mouth wddh o fowel dreched tn o odras suspension,

an caltle wuth difersnd levels or newtrolizeng aniihody
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Current challenges FMD vaccine

* Cheap production

* Simple production systems (like surviving tongue
epithelium)

* High yields of antigen
e Stable antigen or alternatives for stabilisation

* Good quality control

* Vaccine
* 146 S content
e Potency tests by serology (like van Bekkum developed)
* Vaccination campaign
* Check immune response in the field (like van Bekkum did)



