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Thailand / 2001 / Foot and mouth

disease
OVERVIEW

2002 | 2001 | 2000 | 1999 | 1998 | 1997 | 1996

Number of new outbreaks according to the annual report
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Thailand / 2000 / Foot and mouth

disease
OVERVIEW

2002 | 2001 | 2000 | 1999 | 1998 | 1997 | 1996

Number of new outbreaks according to the annual report
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a9 1 Foot-and-Mouth Disease Virus in Live Animals

Animal . ‘Comments : Natural or “Transmission < Length of

experimental host' Demonstrated? | Carrier status®

Class Mammalia, Order Artiodactyla, Family Bovidae

buffalo, African less susceptible than cattle; clinial signs rare natural yes 5 years
buffalo, water shows clinical signs natural
cattle, domestic shows clinical signs natural yes 2.5 years

Class Mammalia, Order Artiodactyla, Family Bovidae, Subfamily Caprinae

goat shows clinical signs natural yes 9 months

sheep shows clinical signs natural yes 9 months

Class Mammalia, Order Artiodactyla, Family Cervidae

deer, fallow housed w/ infected steers; shows clinical signs natural yes

deer, muie 1924 California outbreak; shows clinical signs natural yes

deer, muntjac housed w/ infected steers; shows clinical signs natural yes

deer, red housed w/ infected steers; no clinical signs natural yes

deer, roe housed w/ infected steers; shows clinical signs natural yes

deer, sika housed w/ infected steers; shows clinical signs natural yes

deer, spotted showed clinical signs natural

deer, white-tailed Ssows clinical signs natural yes 11 weeks

o~

e

ShngLSIYCUACUNDN]BEAILUIRTULNUS|ESCIBRISMISSULNSLUNORRINLCUNTIISASLY SLUGSY]



= :
a3 19N 1 ]

SNNELS

Animal Comments Natural or Transmission Length of
experimental host' Demonstrated? Carrier status?
Class Mammalia, Order Artiodactyla, Family Suidae
pig, domestic shows clinical signs ; emits up to 3,000 times natural yes none
more virus in aerosol than ruminants
pig, feral Wild boar; no reports on level of virus excretion natural
Class Mammalia, Order Carnivora
bear, grizzly experimental
cat low susceptibility natural
dog low susceptibility natural
fox mechanical vector? natural yes
Class Mammalia, Order Primates
human shows clinical signs; may carry virus up to 14 days natural yes 36 hrs. (nasal
if clinically affected passages)
monkey cebidae; no clinical signs experimental no
Class Mammalia, Order Proboscidea
Elephant, Asian shows clinical signs natural no
Class Mammalia, Order Rodentia
mouse low susceptibility; certain strains are natural hosts, see comment
others experimental only
rat low susceptibility; shows clinical signs; natural yes
significance may be as mechanical vector
squirrel, gray low susceptibility natural
squirrel, Indian shows clinical signs experimental no
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& Ammaj e Ct;#ﬂments S Natural ;.";r 7 --T]Eransr-:ll'lis__sion % Length of
: ' éxperirﬁenta! host! Démg_nstrétéq? Carrier status®
Class Maﬁ‘nmalia, Order Rodentia |
mouse low susceptibility; certain strains are natural see comment
hosts, others experimental only
rat low susceptibility; shows clinical signs; natural yes
significance may be as mechanical vector
squirrel, gray low susceptibility natural
squirrel, Indian shows clinical signs experimental no
Class Mammalia, Order
bat, vampire shows clinical signs experimental no
rabbit experimental
Vertebrates, Other
chicken experimental
frog no clinical signs experimental no
snake no clinical signs experimental no
turtle no clinical signs experimental no
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- Animal Naturai-l'_c'r.' Transmission . ~ Length of
' experimental host' Demonstrated? i Carrier status®

Ilrzl\re‘c'febrates i
earthworm kept in infected soil, inoculated into cattle; natural yesa

' no clinical signs
fly, house mechanical vector?; no clinical signs natural 10 weeks
fly, biting no clinical signs natural yes
tick no clinical signs natural yes 15-20 weeks

7N : Aadasn USDA : APHIS : VS, (1994)

! natural hosts are animals that have acquired FMD in a natural setting or that been experimentally infected in a way that could occur naturally;experimental
hosts are animals that have only been infected in a way that is unlikely to occur naturally

2 maximum reported length of carrier status or viral shedding

3 transmission was shown only under experimental conditions that would be unlikely to occur naturally; ability to transmit FMDV was thus considered

to be "unknown"
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@137 2 Foot-and-Mouth Disease Virus in Animal-Origin Products and Byproducts
Produc't. or _bypro;':iuct Comments Processing or storage Virus Trgnsmiséiqn Hazard
.. - . : conditions | ‘survivall demon_gtrated?' category
Nonf&od products or Byproducts |
biologics (vaccine) Live virus in FMD vaccines found to cause yes High*
outbreaks; other vaccines unlikely to be
FMD-contaminated given current QA
techniques
embryos, bovine virus found only in zona pellucida-free in vivo transfer of zona pellucida-intact, no no Low
embryos exposed in vitro washed embryos
hides or skins green-salted, 15°C 90 days yes High
green-salted, 4°C 352 days High
salt & chlorine, 15°C 4 weeks High
air dried, 20°C 6 weeks High
salt & air 4 weeks High
manure, bovine variable presence reported in feces summer 1 week Moderate
winter 24 weeks High
liquid @ 12-22°C6 weeks High
liquid (frozen) @ < 0°C 180 days High
semen, bovine FMDV found in semen collected 42 days after |frozen@ -50°C 320 days yes High

collected 42 days after contact exposure
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Transmission

Hazard -

p;;sauct or byp'rb"q:iuct Comments -'Fjre_cessiné or storage Virus
oY i : conditidh’s_ | survi;;ah derﬁﬁhjstrated? ‘category
Food Products
bacon salt-cured, 1-7°C 10 days Miderate
salted 183 days High
beef ground 63°C in nylon tubes yes Moderate**
79.4°C in nylon tubes no Low
whole fresh/ chilled (4°C) 3 days yes Moderate
Frozen (20°C) 3 monts High
Quick frozen; no maturation period 8 months High
Blood, bovine Salt-cured meat 50 days High
Clotted; stored @ 4°C 4 months High
55°C for 15 min. Yes Moderate**
60°C for 2 min. No Low
Bone marrow, bovine Refrigerated carcass 73 days High
1-4°C 30 weeks High
Bone marrow, porcine | From hams or shoulders 169 days High
1-7°C 6 weeks High
Intestinal casings, sheep cleaned, salted, stored @ 4°C 14 days High
Intestinal casings, swine 250 days Hig.h
24 hrs in brine @ 4°C 26 days High
0.5% citric or lactic acid for 5 min no Low
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Froduct”ar byproduct. Comments Processiﬁg or storage;. Virus Transmission Hazar_d

| conditions . survivall demonstrated? category

Food Producfs |

lymph node, bovine salt-cured meat 50 days High
1-4°C 120 days High
salts & citric acid cure, chilled, frozen No Low
heated to 155°F in canned ground beef No Low

lymph node, porcine 1-7°C 10 weeks High

meatballs Included soy protein, salt, other seasonings |98.3°C in nylon tubes no Low

milk, bovine whole or skin milk; see Figure 3 for 72°C for 300 sec. yes yes Moderate**

thermal death curve of FMDV in milk 110°C for 30 sec. Yes Moderate™

110°C for 180 sec. no Low
120°C for 30 sec. no Low
138°C for 2.5 sec yes Mederate™
148°C for 3 sec. no Low
stored @ 4°C 6 days Moderate*
dried 2 days High

pork muscle tissue 1-7°C < 1 day Moderate
frozen > 55 days High

rumen, bovine (tripe) stored @ 4 °C 4.75 months High .
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Producior byproduct Comments Processin_g' _I_o'r' storage Virus Transmission Hazard
conai'i'iéi}_s. survivall | demonstrated? | category
Food Procit;c;ts -
salami, Italian pork usual process : mincing, drying, casing no Low
sausage, dry < 56 days High
sausages pork? salt-cured, 1-7°C 4 days yes Moderate
soups/ broths dervied from animal tissue 70°C for 25 min no Low
tongue, bovine frozen @ -50°C 11 years High
vension, Impala muscle stored @ 4°C 3 days Moderate
lymphoid stored @ 4 °C 6 days Moderate
whey, acid 72°C for 15 sec.; pH 4.6 no Low
whey, sweet 72°C for 15 sec.; pH 5.2 Yes no Low
finn : fadeann USFDA ; APHIS : VS, (1994)

! longest reported virus survival under conditions specified

2 experimental transmission only

*given direct use in animals

** long survival or direct use in animals would move to "High" hazard category
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m*ﬂ\ﬁ'f 3 Foot-and-Mouth Disease on or in Other Fomites or Vehicles
Fomite or vehicle Comments - Conditions Virus survival | Transmission | Hazard
| ' | ime or distance)1| demonstrated? céfegory
alr (wind) virus survival highly dependent on relative | experiment during tall & winter;relative > 60 min yes Moderate
humidity of >60" humidity > 60%
over land 60 m EH
over sea 250 km fj
virus sprayed into air-tight dark room 24 hours %
bedding straw, wood-shavings 4 weeks yes High %
clothing 100 days yes High ;;’1
summer 9 weeks High %«
winter 14 High %
equipment/utensils | buckets, tools yes Moderate )
—feedf fodder bran 20 weeks y High gn
hay ambient temperature > 200 days High g
wheat High* §
garbage contained animal products or byproducts yes High* . ‘2 .
packing/wrapping room temperature 46 days yes High ;‘
materials g "
seeds yes Moderate g
shoes or boots summer 9 weeks dles o, 2
Winter 14 weeks

" ; aEnEE -
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* Fomite or vehicle

Transmission

Hazard

Comm'ents Conditions

(time or distance)t | demonstrated?| category

soil summer 3-7 days Moderate
autumn 4 weeks High
! t winter 21 weeks High

vehicles trucks, bicycles, "carriages” yes Moderate
water ambient temperature 14 weeks High
summer/ autumn 15 days High

fisn : dadoan USFDA ; APHIS : VS, (1994)

" longest reported time or distance of virus survival under conditions specified

* given direct use in animals
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Gl’lﬁﬂﬁ 1 Titres of virus in tissues, secretions and excretions of cattle

smuon or excret}on Vlruscontent
Blood 301 | 103 ml {.Q_onfél', 1969); 10 177
tongue epithelium 100 g 10 %Y%g : ; . A 10, 118
Bone marrow (femur) : 1"95 g 10 s‘glg (Gottr'al;,_l_196§) 1g.%%
Liver : 55 kg 10 *%1g (Cottral, 1969) jo: 72
Urine per day e e BT Hedger & Dawson, 1970) 10 7

Feces per day -3.8-22; 10 “%/mi (Cottral, et al., 1968). 188 g9 92

Access per day 1545 kg 10 >3 (Parker, 1971) £ 4p 97 - g 102

Semen 215 mi 10 ®2/m| -~ (Seller et al., 1968) 1085, 7
Air per day 10 37 per | (Hyslop, 1965., Sellers & Parker| - 10 %4

30 min. 1969, Don_aldsoﬁ. et al., 1970),
(Sellers, 1971)

Volumes and weights in Column 2 in Tables 1, 2 and 3 were obtained from

Sisson & Grossman (1853), (1562) or from unpublished data or infectious units

a13% 2 Titres of virus in tissues, secretions and excretions of pigs

Blood 351 10 "%'/mi  (Gartand 1970)
tongue epithelium .10_Ig : 10 *¥/g {Seltefs ot al) 1971)°
Bone marrow (femur) 11g 10 /g ; . B
Liver 2 kg 10 5%/

Urine per day 0.25 ~ 1.51 .N.A. .

Feces per day 053 kg 10 %% _, (Pa;keslr 19?1_)
Semen 150-500 ml N.A. ' . o
Air per day 10 5%/30 mins. | (Sellers et al., 1971)

NA = not available

ID or infectious units

(Sellers, 1971)
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g139N 3 Titres of virus in tissues, secretions and excretions of sheep

Blood

Bone marrow (femur)
Liver

‘Urine per day

Feces per day
Semen

Air per day

259

700 g
07-31
0.5-3 kg
0.7-2 ml

N.A.

10 37/30 min

 (Burrows, 1968b)

(Mann, 1&268)

(Parker, 1971)

(Donaldson et al., 1970)

NA = not available

ID or infectious units

M39N 4 Titres of virus in

urine and faeces of rais

(Sellers, 1971)

lotvis D) |

Total virus

L

Urine 4 mi/day

Feces 5 gfﬁiay

0 2%mi

10 g

(Capel-Edwards, 1970)

256
104 leo
3.8
10 77 1D,

(Sellers, 1971)
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#1719% 5 Amount of virus required to set up infection or disease in susceptible animals-cattle

Raute

 Reference

Intranasal

Retropharyngeal spray

Tonsillar sinus
intratracheal
ingestion-
Subcutaneous

Intramuscular

intravenous

Artificial ‘insemination

Intramammary

"Intraperitonea_!

“Log,, infectious units or 1D,

A9 .
OB Y
© A ME
'« SATH, RV

i A ;

0.
SAT2
o

b
i
SAT3
All types
O
. SAT3
A9

. SAT1
M

omit ®

if
51
6.0
37
6.3
2.0
40
6.0
1.0
27
5.0
57
6;2
5.0
6.0
2.0
40
8.0
15
2.0
3.0
6.0
7.0
6.5

1454

2.0
1.0
28

1.6-1.85
2.0.
25
3.4
37
7.0
7.

7.35
77 .
3.4
3.0
3.45
45
48
5.3
57
6.3-6.4
8.9
3.0
. 6.0
© 3.0
6.0
2.2.
23
27
2.8
3.0
3.95
5.9

S
6/8
14 - -
.
9710

C 26

LD
2/2
iA.

LA
an.
44l
12
12
6/6
2/2 "
2/
17
1A
A

A
i o
none infected ™.

- 2va4

02
0/2
on
S
s
A2
12
R
"
L0
on
1
R
0 g
ST
FRE
e
2/2
Sa e
o
w15
12
1
S oA
a gy

M e

Henderson (1952)

Korn (1957)
Mowat (1961)
Sutmoiler et al: (1968)

Eskildsen (1969)

Mowat & Sellers (1967)

Sutmoller et al. (1968)

Eskildsen . (1969)

Henderson & Brooksby
Henderson (1952)

Cottrai et al. (1966) -

Henderson (1952)
Cotiral et al. (1968) -

Burrows et al. (1971)

: Gailiunas & Cottral._.(197(')')

(Sellers , 1971)



Tasun1s nasustiunowidsvlumsimsenwsiBolosalsaunia:milesludiufidondnusiduys

@1519%1 6 Amount of virus required to set up infection or disease in susceptible animals-pigs

Dose | nesult Reference
C 47" 0 Labecka & Kobusiewicz (1968)
O 6.4 0/3 Graves & Cunliffe (1960)
5.4 5/7 2" Report FMD Comm. (1927)
039 5.2 1/5 4" Report FMD Comm. (1931)
OAS.J 5.0 2/30 Henderson & Brooksby (1948)
O A.éd' : 6.5 /8 Henderson & Brooksby (1948)
C 2.4 OfF %5 Nathans (1965)
3.9 i
4.4 on
4.6 172
5.4 n
55 3/5
6.6 i
5.5 3/5 Nath.ans (1965)
various | 018
Asia 1 (bovine [Dgg) I : Burrows (1966b) -
C 15 Girard et al. (1963)
various 1.2 Luncam et al. (1962)
O M1t 2.4-4.5
0, AC (bovine IDyp) Burrows (1966b)
C 3.0 Graves & Cunlifir (1960)
_various 3750 Labecka & Kobusiewicz (1968)
oC 4.6 Lucam et al. (1962)
0 17-37
0 (bovine D) Burrows (1966b)
5.2 Graves & Cunliffe (1960)
2.0 Nathans (1965)
55 Graves & Cunliffe (1960)
B Graves & Cunliffe (1960)
6.2 Nathans (1965)

(Sellers , 1971)
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@1329% 7 Amount of virus required to set up infection or disease in susceptible animals-sheep

_ Doss fesy . g
. 40 15/16 McVicar & Sutmoller (1969)
4.0 3/4
4.0 3/4
8.0 2/3 Cardassis et al. (1966)
0-2.9 Geering (1967)
3.2 '
3.0 .
4.0 Fontaine et al. (1966)
not known
(Sellers , 1971)
@1519%1 8 Daily intake of animals

.Dry matter (DM)
" Dry feed

Grass (25% DM)
Kale (14% DM)
Silage (25% DM)
Swill (30% DM)
Hay (85% DM)
Milk '
Water

Air

8-18 kg
8-20 kg
3272 kg
57128 kg
3272 kg

Fetlg

30-1004:. =

86-167 m®

11-1.3 kg
4.4-55 kg

7-10 m®

(Sellers, 1971)"

17199 9 Number of units required to set up disease Virus dose required to cause lesions

(Sellers, 1871)
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Y hfafusnadieg sauwnasidiasansaasnmldanauniszas Pasaquill

C(x,y,z) = Q exp [ - y21{exp [- (Z - H)?] + exp [- (Z + H)*}oeee.... (1)
29 0,0,U 20/ 202 202
leg C(xy,2) = USnahaluameiiun x, v, z anunasiiile Swie
dvdwinhizgnuetiuns-
Q = dammaunsnszanalidagennia dvshedu SuwanliiaAund-
X = szazmeannusasiialh Sanfusnufmadnm

AINNFANISAN ﬁ%ﬁ’;mﬁu LHAT

>3 a

y = gzl uLnA@IN TR IS MM AEnI AU Aemnsan

= 1
Ty 1wes

A‘ a a d‘ o Qs 2 o 1
z = ANNGINNAUAY o uTmAmMSEnm Hmhadu wes
A‘ = i o o~ s I 1
H = mmgqmnwu@wammmmm@vhsa Svuendu wes
, = AndeauuNInIIuaIMINTEANEdTes R TEMEL Y
= i
Avvendy ey
G, = AN UBNINIIUTDINTNTTANBM e D FEMNLIG
a ]
ety wwes
u = anNiTvaaN Aniimdy wasAund

o Qr a é‘i o, _, Q _ { o Q 13 ‘&’ =
FATUNITUNINTZLUAN ITRIN ma’qmLu@vlamu,a:mnmﬁmaoﬁﬂmaguuwu@u a1 H

uaz z 3oy 0 duluaums () Sedsulddu

Cix,y) = Q exp [ - y* ] x2
2q) 6,0,U 20/
Cixy) = Q exp [@ VMOONM. N 1. 0. 0.V 1L52. (2)
{ 0,0.U 2 02
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1 O, uaz O, masngmlinnnsminasulunni 11 waz 12 i MInnmanas wod
1 X 1 @ o as ar [ Ad i ) s as =3
1 O, uaz O, muagnumwmmwa\avbialummﬁ TadenaNNANAR0AINANATDY SF IMaINefe
- szazyeAnunanuile h¥ateuSnanaedne (x)

- ANNITIVDIAN RS
) A a X Y]
- ANMNINABILFILAR RIDANNNAARNUAIVIAIH

anuasiazashisluoinmesanaueléidu 6 ngu (A - F) deuaacluensned 22

A1Te7 22 n1sdanguauaszasladaluainie

Day Night
Surface wind -
speed Incoming solar radiation Mostly overcast Mostly clear Qvercast
at 10 m B S oS00 or > 4/8 < 3/8 (day or
(m/sec) Sirong  Moderate Slight cloud cover cloud cover night)
<2 A A-B B D
2-3 A-B B C E F D
3-5 B B-C Cc D E D
5-6 C C-D D D D D
> 6 C D D D D D

A = extremely unstabie

B = unstable

C = slightly unstable

D = neutral

E = slightly stable

F = stable to extermely stable
ﬁm‘%nmﬁﬁwé’ﬂﬁﬂmag;lw,l,mﬁﬂmwaqm‘sﬁma\mmmLmdqﬁ%ﬁ@ y edandu 0 s

@) awnsadianldidn

C(x) = o R (2)
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C(x,y) 1,000,000 exp [-3535% /2 x 3007

22 x 300 x 95 x 3.09

7

3.6 x 7.1 x 10
26 x 10%

as

| Y a oo =
Tanulsaluaniausiannasdnm

]
A o s R H

11.2 Lﬁau%nmwmamﬂ‘mag'ﬂ'wmnLmﬁqﬁnﬁ@‘ln%’a 10 AlawNas
X WAy y ey 7071 1nes
Oy uwaz Oz HNawyinAy 550 AT was 150 1Nas

Clxy) = 1,000,000 exp[-7071? /2 x 1507

22 x 550 x 150 x 3.09
7

12 x0
=0

ar

Tanulhsaluanmeusiannasanm

1.2 Tty 20 fiaa (10.3 eI Auaf)
121 a1ne13197 1 mwm@ﬁ"maﬂa%’agnff@agiun@;u D
Clxy) = 1,000,000 exp[-3535% /2 x 957
22 x 300 x 95 x 10.3

7

11 x 7.1 x 10

Il

1]

7.8 x 10°

o

Tanusaluaneusunmasdnen

122 Uit “’qﬁﬂmagﬁwmﬂLma'@ﬁnﬁﬂvl';%'a 10 Alawas
Cixy) = 1,000,000 exp[-7071% / 2 x 1507

22 x 550 x 150 x 10.3
7
04x0

=0
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a s
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22 x 300 x 95 x 3.09
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o S

USuahsaluaneuSnunmasdnendandssuim 3.6 Vb%’a/gnmﬁﬁmm

212 aznNwiny 10 Alawas

Cx) = 1,000,000
22 x 550 x 150 x 3.09
7
= 13

Q@ 22
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