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Foot and Mouth Disease Virus

Family: Picornaviridae
Genus: Apthovirus

Genome:
i (+) sense ssRNA, 8000 Bases

Physical characteristics:

u Heat, dessication and PH sensitive
i Most stable +4 Celsius, pH 7.271 7.6
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Foot and Mouth Disease Virus
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Conjectured Status of FMD

Intermediate, sporadic ' -

4 Free with vaccination

Free. Virus present in game parks

Free




The ‘Mad Pig’ Disease

}

\ foot-and-mouth virus rattles the nation
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The Dalal Lama prayed for their souls: |
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Transmission of FMD virus

Mode of transmission:

1. Direct contact

Infected animal products

Contaminated fomites (animate and inanimate)

Aerosol

a k~ WD

Carriers
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Direct Contact

A Probably 95% of outbreaks of FMD are the result of direct
contact between infected and susceptible animals
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Infected Animal Products

A Meat, offal, semen, milk and ova from infected animals can
carry virus to susceptible animals.

A Conditions used to preserve these products can also preserve
live FMD virus. However, the reduction in pH of meat at post
mortem due to accumulation of lactic acid is usually sufficient
to kill FMD virus. There is no change of pH on the glands and
bone marrow, and the virus will persistat4 C or120 C.

A FMD virus will survive in deep frozen semen and ova.
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Contaminated Fomites

A All material contaminated with excretion or secretion of infected
animals can be carried to the environment of susceptible
animals. They may introduce the virus into the skin or mucous
membranes; e.g. brushes, surgical instruments, or into the
food; e.g. faeces, urine contaminated fodder; or produce an
Infected aerosol; e.g., slurry spray.

A Humans can carry FMD virus on hands, under fingernails,
clothes and boots, and on agriculture machinery and vehicles.
Foxes, dogs, birds, etc. can carry infected meat or bones to
new areas. Mechanical transmission by insects has never
been shown experimentally.
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Virus

production

per day

Log
Scale

Airborne excretion of virus
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Pigs produce the most airborne virus



Susceptibility to airborne virus

80
Respiratory
volume 60
L/min
40
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Minimum infective
dose (TCID : 25 10 15

Cattle are most susceptible to airborne infection






Yarmouth, Isle of Wight
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Persistent Infection

A A carrier is defined as an animal from which live virus can be
recovered for more than 28 days after infection.

A Pigs do not become carriers.

A Virus can be recovered from the pharynx and dorsal soft
palate.

A Although there is field evidence that carrier animals can cause
new outbreaks, experimentally it has not been possible to show
transmission of FMD virus from a carrier bovine to a
susceptible in-contact animal.
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Links between FMD cases
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Footand Mouth Disease Outbhreak 2001
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Longtown market, Cumbria

By kind permission of Cumbrian newspapers
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Has the A-team defeated the virus?

The fight against foot and mouth has been spearheaded by a task force of epidemiologists - their weapon is clever software. Roger Highfield reports

mid the bloated
piles of rotting
carcasses, Lales of
suicidal farmers
and claims of min-
isterial incompetence lies 3
remarkable scientific story,

being fed daly by the kmperial
leam =40 i Conpulens.

The team uses software to
blend discase statistics with
the matbemmatics of how the
virus spreads to reveal the
development of the epidemic

Fezow LLLANOS BINTALL

‘I've averaged four
hours’ sleep’

PROFESSOR Roy Andersen
(pictared far left with Dr

oac of 2 struggle against the  wnder vanoes conditioas, 10 Caristl ceatre,
odds that marks the fint test control meawes, from Dr Neil Fergusea) have —
lime 1hal epidemiologists vaccination to slaghter, of o tpt;lwullbuxlhy
have modelled 3 major ego- weigh vp the accuracy of ma&yumk.hnn'd
demic as it unfolds, then parameters, souch as the time dingy temparary
intersened to change its to shughter. Most important, within carshat of
Coune it can predict new cases, the i Statien to
The foot and mouth cnss  sparks of pew epademics, predict be impact of e
hag soen other scientilic fissts:  The 1958 public inquiry mto epidemmic 2od test conlrel
the Odfice of Science and Tech-  the list major foot and mouth menures.
podogy seems to have shaken outbreak stressed bow epide- The tram has been
off M image a3 a margiaul miologists bad to be on working day, night and
player in Whitehall, it also  standby to study the cutbreak weekends to mode] bow the
marks two rearkable debuts, “Brom the start™ Alter the disezse might spread fse
toe for the Chiel Sciestific st case was coofomed ¢a dally'crisis mectings at the
Adviser, Prof David Kisg. who  Febnuary 20, the Ministry of Offsce of Science and
took up his post 2 few manths  Agiwulture enfisted its own Technology. Lack of basic
220, aod ope for a team 2t epidemiologist, Prof Jobn ad=inkstrative support, such
I=penal Coliege bed by Prol  Wilesmith of the Veterinary & rusners o fiad papers
Pov Anderson Labaratenes Agescy, 3 vel- 2ad dig out data, has not
Today, Prof Kingis expected  erzn of BSE, to model the belped. “It kas meant golng
to announce whetber the epe  comsequences, o bed between 2am 2ad {am,
demic is traly usder control .\lhudmmalwna *deci- (hen getting up a few boars
The sigas are escouraging, siom suppert system.” called later,” s2id Dr Fergasen, *1
despite outbreaks in new EpMAN, which can belp pre- thizk | have averaged fosr
arcas, dnthcmmdanmdanx heary' sleep 2 right for e
Last November, after yrars  and develop stralegy, using 2 past five weeks. It has meast
seeess in modelling the  tood calied Intersgread to mod- pheaty of colfee.™
spread of Alds and BSE, Prof el its spread across the cooa- | Dr Doaselly has hardiy
Anderson’s tzam of 79 scien-  try. Batthe package was not wp seen her hmbasd since tbe
tists moved from Onford Uni-  and maning. start of the cpidemic, “He
yersity to & campus pear St Four experts were flown in tells me it bs 2x i T am ont of
Min's Hosgatal @ Padding- from New Zealssd, where it the cosatry.” However, Prof
{ou, ren by lmperal College.  was developed, on February 25 Anderven stresved that l
They plugged in their to heip shovel ia the relevast coadilions were worse sut in
supercomputer and set up information so it becane oper- the Miedd, natably for the
inachainof tatty ational oo March 1. “The task | “xbhec
terrace houses adjscent 1o the  that takes 2 lot of time is get- froc the
Geand Uslon Csual, the tem- ting data for all farms, install- ministry, who are providing
mma-u will this ing 3t isto the systems, and the crucfal data for the
year the Degartaest  doing the tralling required 1o J campuler
| 08 Infections Diseass Epidemi- get 1he fall system ready to
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Foot and mouth: scientific predictions
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Lack of data on current outbreak at the time the
models were being presented
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