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Sukumal Prukudom 2010: Epidemiology of Equine Infectious Anemia Virus in Horses
rested in Kanchanaburi, Ratchaburi and Suphan Buri Province. Master of Science
(Veterinary Clinical Studies), Major Field: Veterinary Clinical Studies,
Interdisciplinary Graduate Program. Thesis Advisor: Assistant Professor Worakij

Cherdchutham, Ph.D. 108 pages.

The purposes of this study were to investigate seroprevalence of equine infectious
anemia virus infection and to investigate the risk factors of the infection in native horses rested
in Kanchanaburi, Ratchaburi and Suphan Buri Province. Blood samples of seventy two horses
from Kanchanaburi Province, one hundred and fifty five horses from Ratchaburi Province and
one hundred and thirteen horses from Suphan Buri Province were collected for serological test,
using Agar gel immunodiffusion (AGID) test. The risk factors were investigated by
interviewing the owner using a standardized questionnaire. It was found that the individual
disease prevalence was 2.1% and the herd prevalence was 8.7%, lower compared to the average
found in other areas in Thailand. The environmental factor and owner’s practice can make the
transmission possible in this area. Hematophagous insects were found 96.2% on horse’s body.
Only 20% of horses have a net for protecting insects from the stable. It was found that 55% of
horses were brought in to the farm from disease-reported province and 15.2% of the horse
owners used reused needles. Besides, it was found that 22% of the horse owners already known
the equine infectious anemia disease. Infected horses in the study were brought from disease-
reported provinces, without disease testing or quarantine method before transporting these
horses to the farm. The results from this study suggested that the disease prevention plan should
be introduced while the prevalence still low. The preventions, such as hematophagous insect
control, knowledge transfer of sterile needle practices, and control measures for horse farms
testing of horses on the premises prior to selling and reproduced as well as an annual health

examination.

Student’s signature Thesis Advisor’s signature
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B-cell
CDh4
CD8
CTLs
Defra
DNA
EIA
EIAV
ELISA
FIV
HIV
IgG
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IL-2
MHC
ml
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nPCR
OIE

RNA

RT
RT-nPCR
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Agar gel immunodiffusion

Acquired immune deficiencies syndrome
Professional antigen presenting cells
B-lymphocyte

Cluster of differentiation 4

Cluster of differentiation 8

Cytotoxic T-lymphocytes

Department for environmental food and rural affairs
Deoxyribonucleic acid

Equine infectious anemia

Equine infectious anemia virus

Enzyme linked immunosorbent assay
Feline immunodeficiency virus

Human immunodeficiency virus
Immunoglobulin G

Immunoglobulin M

Interleukin-2

Major histocompatibility complex
millilitre

Sodium hydroxide

Nested-polymerase chain reaction

Office International des Epizooties/the World Organization

for Animal Health

Ribonucleic acid
Reversetranscriptase-RNaseH
Reverse transcriptase nested PCR
Simian immunodeficiency virus
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Th = T-helper lymphocyte

UM&R Equine Infectious Anemia: Uniform Methods and Rules

USDA
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Aa Aa tﬂy Y [ o vAa
TinTain919AA0YD91 (Equine infectious anemia, EIA) 1Wulsalunsesyliyaa
v J a dy @ a ... 4 .. 1 v J
Tsaszunadas w.a. 2499 inaa1nde 105a¥ia Lentivirius 19F Retroviridae no 150 ludn
. a Aa dy Y A 1 =K I 3 ~
A3z0a Equidae (Defra, 2006) I3alafiavnaayovesnninisnanuiuassnnilsemea
v Y
S aner Tudla.a 1843 Taw Ligne (Leroux ef al., 1993) aimsivualiilsalaiinaefnie
Y I v ~ = dy [ 1 A = 9 v Ao
yourudulsaludailsausnignuuiiianrguiaindge 1 neuiaziimsdunlafaih
Y a dy =~ a a dy 9 dd‘ ~ = 1 1
Yinasesenluila.a . 1911 (Leroux et al., 2004) 15aTannd19aa¥0ve9iU¥0Tononod1991
A v A <o N S & a ) o oA
swamp fever iaa0 NNV Tsadd M luuTnarLe 1 FuTluurasuwiziugi
o A 1 9 9 dy v Aa a dy 9
SV INAIgAaDn (Defra, 2006) TuFINAUVOINIAUNDITD 1T dHinv NAMFD V0
A Y9 Y g v a 2 yyy A &L & o
MINaAN; luaanvazveude himnatu ldd iWesnnmsteniFonazinziie 15

o o v 9

9 [ 09/’ = =3 [} Y d' :/1 d’Q 1
Tl”lnl,ﬂﬂ”lﬂll”lﬂ @N‘Lluﬂ'I5ﬁﬂ‘H1i]Qi:‘lﬂmullﬂﬂﬂ"li’l"lﬂlmuﬂ?mﬂllIiﬂi’m%ﬂﬂ"ﬁ]ﬂiﬂ‘ﬂ@]ﬂiiﬂ ualu

Y @

= Y Y =2 A Y dy [ dgl v A
Pagtuiinnudrmihlunmsansufernwde hiauniu Tasmwiz ludumsvauingu
) [ Y 4 o [ o [ [ .
dwmsvilesnulsaiosninawnsotih luiuunydraeslumsadraiaduiloarulsa Acquired

4 [~ o . . . .
immune deficiencies (AIDS) lunyudnazduilunuuiiaoslun1sdnyi antigenic variation 11

Y 1
M3AALYD retrovirus ¥HADUS A28 (Ronald, 1999)
U A X [ a a A v
e inenveurehalatinasdaevesn

)y a - & ) N ] al. < . A
"hsﬁiawmnmmammm (Equine infectious anemia virus, EIAV) 11U RNA virus NY
& oA = 3 A v 9 Y A ! ..
genome VYU1A 8.2 kb wammmmmaﬂmqmmmu%auuaﬂmqﬂiuﬂqu Lentiviruses (Leroux
et al, 2004) Hanyaznawugnisunas Inseas191ndiResny Human immunodeficiency viruses
(HIV), Simian immunodeficiency viruses (SIV) a2 Feline immunodeficiency viruses (FIV) ¥4
! Y a o w A 9 R Yy A £
A 15alA AN 89 1AL MUEIRY BUVYBY Lentivirus 3¢U52NOURAIETU gag, pol UAE env ¥4
{ o @ { g s o '
amugumsadnldsauidulnssadeves hiauaz Tsaunduweu ladves I 5a Tuduues
By gag %zmuﬂumiﬁ%ﬁﬂﬂiau pl5 (matrix), p26 (capsid), pl1 (neucleocapsid) sae p9 (A4
A = 2 = o 1 . = o J
A1) Fellsdu po nnudiAyaevuiuns Budding 71 13avzeoninesad macrophage
[ 4 d 4 3 [l [

Aumaouaa daullsAudunudiulsznoulnseadwuessd (Chen er al., 2005)

Y .. . < s
AnYUzU0Y Lentivirus  vz3ildon (capsid) 1Juginszgu (bullet shape) Fedousou

v [ Y
neucleocapsid ﬁﬁﬂﬁu RNA genomehl’gi meuenaen (capsid) 171/5AY matrix ‘ﬁﬂgmﬂﬁlgf‘fm
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.. . v W H % < ¥ -
U994 lipid bilayer daunuTlsaunniuaulaedu env F9lsznoudie gpoo iuTisaununn

v v v W

o 4 { 1 4
(surface protein) MuNIVA VA5 (receptor) ELR1 ﬁaguuwaa macrophage V933N (Zhang
& J = o A A o Y A
et al., 2005) 1a gp45 #9111 T1/5AY transmembrane e EIAV §8u pol NMUUINMAIUANNTT
¢ A { A Y] A o [ [ 1 [
a1 1sauen ol Aiwihnnertumsusiuuves hfa @ 2) 1dunTdsau pes
A 7 . 9 ~ o =
ﬂ@mu"lcm reversetranscriptase-RNaseH (RT) 1%1un1511/asu RNA "’UEthﬁm“lJu DNA %3
J dy 1 J . 2 o Y a [ 4 . @
ou i RT 2 hifiou sl proofreading 39 1%1AAN15NA18WUT (mutation) Y09 genome Ta3a
091’ A A = I o e’dy ) Y [ ~
nnassinavuIumslasy RNA 1fu DNA vuaumsnaeiugiim v higawnsovauaes
agy o ' 9 Y A [ A I £ '
MNMIABUAUBININYIANA UV 1Me 1A 1o genome vos TaFagni)dowilu DNA &g
. ) / ;
Tug1) Proviral DNA Ta/5@u p30 @afio tou'la] integrase 921111171591 Proviral DNA ¥09
[ [ 4 4 a 4 a
"l’ﬁﬁﬁfhﬂu genome UBILYARN macrophage et undoaueayag macrophage NAVUIUNIT
4 { I a
transcription t#011/aen DNA 11Ty messenger RNA uavaiialdsau szinamsaiiealdsau
Y
Gumllﬁﬁﬁ)’miugﬂ polyprotein TSaaz14Tsau pl2 Ao protease Tumsan polyprotein mail
[ i1 v Y [ [
Ieglugdnldauldmedmihnad e ialva wenvinii'lhia E1av HTdsaunimdn
GERY (accessory protein) 90 3 ¥iane Tat, Rev 1 S2 Tal5@u Tat uaz Rev wu'ldnalalu
o ' AN A o Y Ad o Y . 8 ! =
15 anqu Lentivirus T5Au Tat ¥t udansgduaiuns transcription @31 11500 Rev

RmthinuauuuIunsdaae RNA (RNA splicing) 11119 18 messenger RNA  (mRNA)

4 v v
NANHa1891n A8 RNA §9AU (RNA precursor) a181@e0 tazimtnlunisvueaa RNA fés

=

135'1d@@ (unspliced) HazNQNAAVIIAIU (partially  spliced) 31nHIAAsa 11§ cytoplasm

U
9

9 AR o Y [ a a dy 9y A =

(Tagmyer, 2007) Mg 1% 1ia TaftarwAadevesihiinsuaasoonves lsaunaie

Y d‘ = [ (] (%) = = d’ 1 = =\

Wate (Vogt, 1997) nihivesTusdu 2 delinsrumida ualimsdninnudi Tdsau s2 &

anudingasvuIumsiuiuiIuves higuazinanennuguusslunmsnelsn (Tagmyer,
v o d 1 A

2007; Leroux ef al., 2004) 11nM3NAaod 1UAITAT (in vivo) (Li et al., 2000) uatonaaodlu

a wa t4

J a 1 1
Wouluiansal (in vitro) Teelfiwadiliadonu11wia monocyte ¥oadn linudnTusau s2 4
o 1 A o [ . 1 <] ~ == A
anusuiulag aemsmiusuavuveslasa ( Li er al, 1998, 2003) 9ed14l5namiinsAnyii
VY A 9 a dyl = qg.;l a dy a
wusnimsaiueuAvedde 1Usau s2 TasasanelunmisAayeoniesssuriauas lu
Y K P ] dyl = =\ 1 A a dil [ v o
Wowluiamsal ¥edernTusdu s2 imsuaaseanlugreilinisdade 125d EIAV Tudada?
[ Y [

(Leroux et al., 2004) 910YVIUNITAINAAINININUA 11D Proviral DNA 3909101 host
chromosomal DNA 911% laSaaunsainsiuauTagede host cell 1umsHan viral protein ¥4
o & . Yy a . v A o q Y Y 1

215z nousaunwuilu virions 1AAANTT budding ONUIUBN host cell Are1raiat1 I laj

ansamialsaliivualiannsrane’ld (Sponseller, 2003)
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Replication Cycle of EIAV

(Figure 3)
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ANAis N
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the cell and,
through the process of
reverse transcription, a ds proviral
DNA is formed that has been modi-
fied in its terminal regions. The ds
proviral DMA can integrate wilh
the host cell genome and
remain latent or be transcribed
to form a variety of messenger
RNAs that cede for the regulatory and structural
proteins of EIAV. Additional full-length genomic
RNA's can be packaged into new virions.
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Ay o Y 1 a A" %
ﬂ]59]?)\131!@\‘1‘“1\353”‘”QNQNﬂuﬂl@ﬂu"lﬂ@ﬂ"lﬁﬂﬂ!‘liﬂuhﬁﬁ
MIABUAUDINNTZVUYNANIUTAY Adaptive immunity 1AL T-helper cell (Th),
] 4 4
cytotoxic T-lymphocytes (CTL) U8 neutralizing antibodies Wemamsaaye sanseusalSa

Y v ]
vrgnas l)dsedorz luszuuiumdes (ymphatic organ) fieglndfige lunsdiveslrFalaiia
a g 5 I g [ 1 { v A
veanFoueediFuilu blood bome viruses tF0 laFavzgndliidunazezgnivnn
(engulfed) Tagy professional antigen presenting cells (APC) 19U Dendritic cells 1a macrophages
Y
ivad APC wzuaaafuaiulsauues lialasduduTuana Major histocompatibility complex
£ ' a s A 1 o 9 ' . . 3 EY o
(MHC) &9oguursad ivoasdanalvisan luszuy Adaptive immunity 1913171971 Turana
MHC 3 2 ¥iialaun MHC Class 1 §1112#0 CD8+ T-lymphocyte 182 MHC Class 2 #4311y
D CD4+ T-lymphocyte 1i011n133UAUTZH I T-lymphocytec LaZI¥aa APC 921AANITNTZAU

Y]

o ' o Y a y o
NIINNNIUVDN T-lymphocyte DYINTNYTYU UoNNH T-cell 92WAA Interleukin 2 (IL2) Gdlﬁmﬂmu
1 4 @ a L 1
ABVUVIUNIT T-cell expansion Lastsnaa APC faeusonanlusiu B7 Feaeldvuiums T-
. . d? Y 1 dy o Y A [~
cell activation 1IUTUVU ﬂumumﬁﬂﬁzﬂumﬂwmﬂqmumz‘nﬂw CD4+ T-cell 1asuiilu T-
: o % o , 4 7
helper cells @aﬂzﬂizé’umimqmmmmaa APC 1lag1iay cytokine aanuuﬁamzé’uiﬁ’waa
3 . A : o ! ! ! S| .
Tusz 1Y Adaptive immunity 919 191910 11 adu CD8+ T-cell azitlagmidu cytotoxic T-
& o saa 4 [ A v o
lymphocyte (CTL) c?ammmwwmmﬁnaaﬁﬂm%"hiaiﬂmiumﬂmﬁllﬁ'iuamumﬂmmﬂ MHC
AAa us/' 9 Y 1 . ~ PPN dy [
Class I 1A APC 91011 CTL 10119UNY APC tiazilaos lytic granules ldnradnanie e
. Y . 4 P o N Y <
lytic granules 1sznouniy cytolytic protein wmmﬁammmcﬁaa"lﬂ L‘IJ‘LHJ‘U’JuﬂTiﬂT]JﬂﬁJﬂTi

NS 11UV 1959 (viral replication) TagszUiANAUIUT1ING (Tagmyer, 2007) (HININD

3)
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Humaral immune responss Collutar 'rl'l"lf'l'\l!.lM regponse
B ymghooyte |
ot s Arigan\Vius "—""'.':'? APC
- T (e
3 = MHC |¥
Y . E
& |cos
i TCR

l Anbbody-seceting
pasma ol

+ © J’ Release of lytic granules in

Virus neutralization - Immune synapse

v Y
MW 3 MIABIAUBINIIZIUYIAUIUYEs uMedensaae 15

nn: Tagmyer (2007)

Tuszuy Adaptive immunity §n15ADDAUBININYUANAUIUD Humoral response %9

v 4 v
Merdeeiumsadaeudvedsuniz Iag B-lymphoeyte (B-cell) 15u91nn1sdunylutana

v Y Y
uouduiazatotiilanely Immunoglobulin M (IgM) B-cell g1l luanauoudnuiiuding

G

4

a { A o v W 4
I¥AAUA AR peptide VDILOUANUDONUINAUYAA IANITIUNY Tutana MHC Class 1I 110
1 o Y { | &
dedyaa ] Thidwnduuaznszdule B-cell lasuulaslihilu Activated B-cell Feenso
Aa a dyd'o 1 a qg/, Y a dy a Yy 9 13 Y A o Y @
HaAuaUAUEANT IMIzABIEUALUITLY 14 touAveAuTavz R TaTa 1 Aimed 1@ 1 5a

4 Y Y
gnauiuTag Phagocytic cells 1A418UUNTDI58N3191IUN15 Opsonization HONIINLOUALDA
Hdaunszdu Complement system @adwsnsiate hialdlasasinio lduaiuliing

Y H
aaa dﬂjaa ~ A

YUIUNIT Opsonization uaLOUAUANALAL CANTNINNGAAND Neutralizing Antibodies
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A v @ o @ 19 ¥ @ Y 1 4 A ..
iwesnamsoduny hianazflesnulild hfmdgivad 1o CTLs  uaz Neutralizing
. . o 1 @ A o o [ Y 1 A =

antibodies 1111w Nefda I Taldvualdinsienends 9l Memory T-cell tay
9 o 1 & 1 Yo ] a a o 1 dy o 9 ~

Memory B-cell ilniiniuegszez il winiene 1850 hiayiadn wadmariiazimdn

9 1 Y Ay o 1 1 o Y = Aa a d? < d?
nszduuaziseldszuugiduiuaieg lusumeiianu ldediidse@nsuniuuazis3u 91n
dy o Y o v A d’ [ a dy [ Y d! [ o
vurumstimlfsansoiiaduietlesnulsaaadean e ld Feordenisiinuves

Memory T-cell t8¢ Memory B-cell (Tagmyer, 2007)
Ay o \ Y 1 a &’ % a a ﬁ t4
ﬂ]iﬂi’)ﬂﬁuﬁx‘l‘Yl”lﬂﬁ%‘]J‘]JQNﬂ‘NﬂHéU@Q51\‘1ﬂ1£13~lWl’e)ﬂ"liﬂﬂ!‘lfi’ﬂ’ﬁﬂiﬁ‘l’iﬂﬂﬁﬂﬂ!‘lﬁﬂﬂli’)ﬁlﬂ

CTL mmmmmumiamcﬁa Lentivirus Tnszozifoundu’ld luvmsi Neutralizing
antibodies gﬂﬁ%’wﬁumwﬁamﬂfulﬁaﬁﬁw CTL AuAumsfi$ 1UIas Msuns N3z 91eves
15er u@ Lentivirus Hivaaihvunesuduusn (primary target cell) A0 CD4+ Th cell (Janeway et
al., 2001) 399119 CTL 11az Neutralizing antibodies 13a13158/199 Lentivirus 191iualo1n
F1ame'ld lunsdives HIV, SIV uag FIV mM3na1eWus (mutation) voah¥aRntues1eIni)

Y
Ml haaunsanaunanszuugiduiuvessumeuazAa¥oing CD4+ Th cell dawa

Y q

1 ay o d'i 1 [ a o’d‘ 1 o Y [
NISNUABVVIUNTTNNHURNUNUDU) Lmll’.liﬁ EIAV Lﬂﬂlﬂ@!ﬂ"ﬁmﬂlmﬂﬁ"l\‘l@ﬂﬂ]lﬂ ‘1/]1114]133?7

q

a

Yy Y o 1 l < Y 1A o Aa
EIAV a50gnadungu laaleszuuginuiulusiene ed1a lsnawilagiudaluiidresue
laqinszandamnernuszuugiquiniaiuguia EIAV Tuszezifouwau lase EIAV oz
Qﬂﬂ?ﬂﬂuﬁ)’sﬂ CTL (McGuire et al., 1994) 1182 Non-neutralizing antibodies (Perryman ef al.,
1988; Rwambo ef al., 1990) tiiloulu Lentivirus 98U UATEAD CTL Un13AULAS (fluctuate)
Y Y Y
ARDATIINITAAIFD UAZIZAUVDILOUAUDAITanaInaIInAAYe 111147 6 1ABY (Hammond
Y
etal., 1997) &3 Neutralizing antibodies HaaNAIANZIMIaF191134 2 1Rounde1as v
1 U 9 [ R a dy = [ Y
ua51n 1 ensoasany ldnasanilinisaruaumsaadoszeziReunaunal (Mealey er
9 v 9 Y
al., 2005) Neutralizing antibodies HazHszaumugeunlusumenazianudumzasiio 15
2
aaoa 1 Yusnvenade (O'Rourke et al., 1988; Ball ef al., 1992; Hammond ef al., 1997; Howe
1 9 d’ 1 dy [ 1 1 1 . . =) dl o
et al., 2002) nquiNfegluszeziiosimsne lsaluuaaz 9 (Disease episode) UAUIAGINY
[ d’ a9y [ 1 d’ (% a d' % 1 o 9
numsnav@esszuugiduiulusiame e lhia EIAV inamanasuntlasdneslmi i ld
52UUIANA UV UAANI1TADUAUDI TN Neutralizing antibodies ¥Hialva w1 1difie
A o [ A Y Aa dy 1 1 o w (2 Y

aruqumsiusau hiauazdaeginienaagoua luamnsamiia lhialdnwualian
1 9 Y =4 d’ [ a gy [ 1 9 d‘ 1 Y]

s1meld JagiunisAnsufernuszuugliduiuvess uneifinouaussae 1259 EIAV

Y lUAnsmd iy (epitope) 99 CTL tag Th eguulaSa (Fraser et al., 2002;



12

Mealey er al., 2003, 2005; Chung ez al., 2005) t#io1l5s Tomilumswaniadu ogralsfay
v k2
Fagudanandeliddszantamnensztlesdumsane lusndnald Ridgely er al., 2003;

[ [P = = a9 d‘ Y
Fraser et al., 2005) LmzEl\‘]UIJJ1!ﬂﬁﬁﬂ‘Hﬂﬂllﬁﬂ\‘ii‘lﬂﬂﬁ@]ﬂﬂﬁuﬂ\‘iﬂN@.NﬂM uﬂmmmﬂmnu

a dy 9 . . d‘
mﬁ@mwa"lﬂﬁlu EIAV 182 Lentivirus 849 (Tagmyer, 2007)
ad =) &’
A5NIINAYT O
Horizontal transmissions
a dy 1 A
N1TAALFDHNIUNIILADA

a di’ ] A I ax o a 1 U gi’ 1%
m3aawerumuaeauItranlumsfnneveelsn lasmmizasareneae la5e

' o A s . ] A A A A ' .
AUNILNaIIWIN U Biting insect (¥U IMABY 1IONLTYNI Horse flies (Tabanus
fuscicostatus and Hybomitra lasiophthalma) (Kemen et al. 1978; Defra 2006), Deer flies
(Chrysops  flavidus), 4423IUADN N309138031 Stable  flies (Stomoxys calcitrans) 1ag Y3

) . & o
(Culicoides spp. and Psorophora columbiae) (Stein et al. 1943; Foil et al., 1983) Faulums
Y
a1enoale 15auuu3Tna (mechanical transmission) 113d ldamnsaeideeglusianmeves
uwasgadonld (Shen er al., 1978) Tavaznuhialwdoandvegludimnvewnasgaiion
k4 4 v 1 v
1M131 (Sponseller, 2003) #9173 reservoir hosts ¥edla5a EIAV fAefwiiu dausnulan
a o Y a
TumeanimgimansugguuadsIIuIU (long vector season) HNITWUANUYENVYDI 13 Tatia
Y

19AATPVON G (Issel er al, 1988) TuN1TITHMIAMIUNTNTZNBURI T5ANNANIINIS
A A =KX A A Y o A [} ) dy [ 19
sUNUMIRAaDAvRILNAgaIdon unawleDu lgadeaidiouaouaziinge lasalgin

'
v A

Y . A A & J g o 9
179UAY (OIE, 2005) Tasmn1E Horse flies 1130 1HaoUFll U persistent feeders N1TNAVSTHIN
< 19 1 A =\ Ao FY = 9 o A a o
ANUAVYIALNITNBE19NIN LW'i'l$L1’i"ﬁf)‘UlJslﬂﬂi'ihlﬂ'iﬂwﬁﬂ‘lelﬂ‘!gﬂﬁnlclﬂuﬂ sl“mmaaumvim
. { [V~ 1 .
V933N (Issel and Foil, 1984) uaz@mﬁaﬂﬁ”lﬁammuﬂmﬂuum (pool feeding / telmophagy)
9
(Issel, 1988) faiumsnudoavounasuinezgnsuniu lasdnsentlosnudrve s wu ms

v W = A Y U o Y9y a @ = oy = ng
VIUAINU ﬁi@ﬁl%ﬁ‘Nﬂﬂlla (Kemen et al., 1978) ﬂﬂ‘l"i@ﬂﬁﬂuﬂﬁﬂuW@ﬂLﬁ@ﬂﬁmﬂﬂﬂiﬂ Uaga1v

A Y o A o Y a 1 dil [ Y [ = =1 Aa
"lﬂg]ﬂmﬂﬂmmauqmcl,mﬂﬂmsmmn@m%’e)ll’siﬁ'lﬂ ﬁ']ullllaﬂﬁuﬂ@ﬂﬁ]%@jﬂm@ﬂ‘ﬂa%ﬂiﬂTm

Y =2 9 @ o o =3 o Y a 1 @ Y
HoYy iNﬂ1ﬂ@ﬂﬂ@1ﬁﬂl!3~la\1:}uﬂ@ﬂﬂTu?uﬂJTﬂﬁ]ﬂﬁ]gﬂ111’“?7@013]1/]@@]135'5 EIAV llﬂ aIUNT

1 4

a 1 ] ~ A o o 9 1 [~ 1 dil [ Y Aa A
mmwm‘mqqqqumauauiummuuaﬂ mu”lmy,gﬂumsammm%ﬂ"lasﬁmﬂmmm%
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= @ &£ A = d" @ A
HAZHAAIDINTHULRIUNAY (Issel et al., 1988) G]i\‘llﬂuﬂﬁmumgllL%@Vlﬁiﬁiuﬂ‘igllﬁlﬁﬂﬂ

s

Y k4
a =2 A

9 d' dy v A = [ A A (% 1 A
1IWIGIﬂlflff)ul’?l‘iﬁulmgLlﬁﬂﬂ’Eﬂfﬂ'iLL‘U‘]J!ﬂEJ‘]JWﬁuEﬂZiJLG]SfJUhit’f@gliuﬂimlﬁlﬁ@ﬂﬁlﬂﬂ\‘m

1 tﬂy [ 19 o tﬂ' = =
IflﬂKTTJWEWIE)ﬂ!“]ff]ul’?l‘iﬁﬁliﬂ@]’Jﬂuiﬂmmﬁﬂ@ﬂlﬁﬂﬂqq (Issel et al, 1988) 1NMIANY1AY Issel

2
a A P4

[ 9 ~ = [ 1 A 1 9 6 . .
et al. (1990) NAIINUINGALTD EIAV %3&5]’E'NiJVl’Jiﬁﬁ]gﬁluﬂﬁmlﬁmﬁﬂﬂmﬂu@ﬂ 10" infective

[ Y [
dose / 1 ml of blood Fatiiaananazneneaie 1135 Tgihardug Tasuuasgadon’ld dinqu

Y o A

d' ] aa K = Y 1 d' U 1
‘VIllllLLE‘T@Q@”Iﬂ1i‘V]NﬂﬂuﬂiN’rD”Ii]iJI’E]ﬂ”lﬁi!ﬂﬂﬂ’ﬂ?ﬁ]gﬂ"l&mi’)ﬂiiﬂllﬂ UIAIDUNTUNTLUAN

e e

f
Y A [ l A
‘Ll"l@] Nivvevianeed1an

2D,

1 < 1 a
qaidon (Issel and Coggins, 1979) 0614 l5siaumsnienealsnvzing
1 Y v Y
Hedea 1aun seaue lsalunszumasavern szezritasennatnnue 1yanulag
YsnadeanAeguazianhiandindidiaegludiuinveswas wazatiasiuiuni
Y
mlmuummgmm@,mﬁaﬂlumnmﬁu (Krinsky, 1976; Foil, 1983; Issel et al., 1990; Iseel and
. J ax [ 1 £ [ 1
Foil, 1984) Msarenealsnlagiina i]%L‘lJ‘L!LL‘]JiJfIlI (random) FITEAVUBINITFY (randomness)

A £ A A 4 2 .
LWllqx‘lelJLlL?J'E)3Ji]11!TL!ﬂig‘BTﬂiLLNaQ@JﬂLa@ﬂ!WNﬂJH (Issel and Foil, 1984)

[l l A 9 an A Y 1 F) CRl @ ' 3 A
fniinﬁl“ﬂ@ﬂjiﬂWWH‘I’]'I\‘]LQ’E]@@'JEI'J‘]}@HG]llﬂllﬂﬂ?ﬁi‘lf@ﬂﬂﬁﬂ!ﬁ')ilﬂu IBU VURAY
4 % 1 4 I =
gilnsaimsida veaesayn uazginsaiag luilu welluaunguesnmsszuiaueslsnluoda
' o 9 CoM 2 Y d? o A~
(Rooney and Robertson, 1996) LL@ﬂ%ﬂUuﬂTﬁﬁl%QﬂﬂiMQNﬂllqsll'dﬂ‘hlﬂ‘!%ﬂ']ﬂsllu TIUNIUDY

4
msaadealudn 39 1dnsas19 150 EIA 1nYUAIE (Issel ef al., 1990)
a & . o
M3AARHIUNINIILY

E4 Y 9
a 1 o o 1 <]
fl31El\‘]THW1Jﬂ15@]@!“?5@WTHVINU']U?JLL@%U?JHHW'S@Q (Sponseller, 2003) ’E]EJNUliﬂﬂnJ
9 A a 1A A dy % a a zﬂy 9 Yo p . . 1
ﬂll1ﬂlﬂﬂ%1ﬂlm°ﬂ@]ﬂﬂfﬂll'J‘iﬁIﬁﬂﬂﬂWﬂﬂﬂl‘H@ﬂlﬂﬁNWﬂWﬂqﬂiU acquire antibodies W1UNWNIT

Y

g
a o A £ Y Ao Y Y an o A Y Y o
Auuiae Fansronu lanndsuveagnindie9s AGID aunszniety 6 wouningnii 1
= a dy I ] o a dy 3’ A 9 [
imsaadenzasiv luny uazdieunsonsiv ueuduedluuntiuvnass lduiu 25-195 u
7 S A 1A Y o a dy g‘ =) 1 Y
Wanana Iaelinunaengn 124 Turdinaen lag Louavod luuNitaeI019z I oY
Y Y
MsAAL¥e EIAV 11 Homologous strain 1@ 1@ 111501199/ un15@A1¥0910 Heterologous strain

1@ (Issel ef al., 1985)
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Y
a ] o J
ﬂ13ﬂﬂl%ﬂﬂ1uﬂﬁﬂ15ﬂﬁﬂwu‘ﬁ

£

msAae EIAV iuntmsaauiiug danuilulil1dlun1amgui (Sponseller, 2003)

E]

A Ay & @ 1 J a o Y Ay a o
LuﬂQ%WﬂﬂJEjWUL%’@ul’)iﬂ'f]ﬁllaluu1@q%ﬂl@\1NWLWﬁQﬂJﬂ!%1’1NWLLﬁﬂ\‘lfﬂﬂWisll@QIiﬂLL“]J“]JL"REJ‘]J“W'GU

J

(Issel et al., 1990) uada hiTsenungudumsnuinnga 1sea EIAV 9nmMsHaunug

q

Vertical transmissions

IANTANYIVDL Stein and Mott (1942) tag Kemen and Coggins (1972) Glugﬂﬁjuﬁﬂ

A a 1Y Aa zﬂy [ <3 A 9 1 =\ [ 1
ﬂﬁ@ﬂ‘ﬂlﬂﬂ’iﬂﬂllﬂﬂ?‘ﬂﬁﬂl%ﬂq"]ﬁﬁ EIAV Iﬂﬂlﬂﬂlaﬂﬂaﬂll'uJ'l@]i’J%ﬂE]uﬂgllﬂ'l'iﬂﬂuullll WUN

U £

A 9 [N 1

2 dy @ ] =2 A o a zﬂy ] <] =

m%"laﬁﬁagimaaﬂgﬂm WYUHIUNTAAUFDIINUNFANHIUNNGD @UWQqﬁﬂWWNN318Q1uﬂ1§
v J1 AAM o a da} [ a a dy 9 [N 1 o 9

‘W’Uﬁ'@l’)ﬂ’]ﬁl‘ﬂEJHEluﬂTi@'lﬂ!GISEIll'J'H'ﬁIﬁWﬁﬂWQ@ﬂ!%@ﬂlﬂﬁNTﬂWﬂlmq@ﬂWWU‘VI']\?ﬁﬂiU%WU'J’HH@EI

(Defra, 2006)

ANHAUZDINIIVDIIIAIaRNDIIAAIYDUBIIN

=\ v 9 v

1 k4
anmuzoInsnAauninuguusslurateszaudduediuileseaiudadii (host

u
E4

v A [ : . a dil v A Yo
factors) ﬂ’J”IiJ?L!LLiQ"]JBQ?HEJWHﬁL‘BB"l’JiE‘T (viral strain) uazﬂimmwa‘l’aiamwmﬂhlmu

£l

(infective dose) (Sponseller, 2003) 10 15aiiszaziladivealsn 1-3 e uau1es1ee19
17111 1404 3 10U (Cheevers and McGuire, 1985; Sellon ef al., 1994) 3Uununsiia lsau

&5 4 uuw

1. IMSHULRABUNAY (acute)

Y A

fhiaasemsuuuieundusziiguugisanogans 107 essnvlusulad nse 41.6

Ed
=<

DR IBAIT e (Sponseller, 2003) mmi“l%’qwuqam Tsiusiveu (Diphasic or Fluctuating fever)
2nATWAN1E Taina19 (Kono and Yamamoto, 1970) #39a1u15anU01nsaana 1@ 1-4
o Jd o Yo dy @ 9 1 dy = < A
ﬁﬂﬂ’l‘ﬁ'ﬁﬁ\‘]Fﬂ’lﬂhlﬂﬁﬂl%ﬂll’liﬁl"lﬂ@ﬁ'lﬂﬂTﬂ UDNITNUITHDINITHFY LVBD1Y1T BIINWVIYA
A A A A A A o J a A A g
Lﬁ@ﬂ’ﬂ@fW]lﬂ@iuﬂﬂllagulaﬂﬂﬂ1lﬂ1qwa VIUUT (edema) UFIUNUDN WUNDY Lgazﬂmﬂm
{1 o 4 4 [ @ [ g
(Sponseller, 2003) $hnthearvamenielu 2-4 dai ilesnnnielu 14 Jundesnnldsuie

[ o A o 4 o 4
Tse hfmazmudmivunnvunazidndiaiessad monocyte (Rooney and Robertson, 1996)
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aAa dy 14 v 4
‘ﬁ1ﬂﬁnﬂiQiﬂﬂ‘IﬂﬂGlui%ﬂ%uulﬂulﬂ@']ﬂWisll@\ﬂiﬂﬂgﬁﬂ‘ﬂ’ﬂiﬁquuﬁﬂﬁﬁﬂ'}ﬂiu 5-30 1 F9lu
Y
Y @ [ <} a A
ﬂlm%uuigﬂﬂVl’)iﬁﬁluﬂﬁgllﬁlaaﬂﬂ%$aﬂaﬁ (Sponseller, 2003) M5ATIIN T ING19E N

N1 leucopenia, reticulocytopenia L0 thrombocytopenia (Kono and Yamamoto, 1970)

SnvaziImamannsineinududilnganmsidugassnldun Subcutaneous
edema (10% Petechial hemorrhage ‘ﬁ"u?nm o uaziiale uaﬂmﬂffm%wumimmﬂﬁamm
051z 18un fhu d 'la ¥1e vazdeutiundes ANYAULINITNNYANNTING TIN50
WUN5INA necrosis Gll@ﬂ!ﬁ]fﬂf]{flj”liJ L"]Sﬁﬁﬁ‘l.l uaz@iamf"lmﬁm 1A fatty vacuolation mmgcﬁaé’ﬁu
ﬂ”lil,é U HA18v09 Kuffer cell 11 sinusoidal endothelium t’jﬂ”liﬁulﬁblﬁ}uﬁ coagulation necrosis,
interstitial hemorrhage (Rooney and Robertson, 1996) i@ glomerulonephritis 21NNILNA
immune complex deposition (Sponseller, 2003) uaz‘wuﬂﬁaaﬂwqﬂmmma&%ﬂumu renal
whular  3m1sAindmniiealanumsifia focal  necrosis 3015 HYBANUNITSAIALILY
serofibrinous necrotizing pneumonitis uaﬂmﬂfiﬁqwu‘imsqmﬁaﬂaaﬂuaxi;mfiamﬂﬁu%m
cortex ﬂJﬂﬂGi’f]iJ‘Vill’Jﬂllﬁ (Rooney and Robertson, 1996 ) uagW Sideroleukocytes Lag

. YA v (% 1 09; A
Hemosiderophages 11 #1 @1 o nszqn nagaeuiiumaes (Sponseller, 2003)

=X A o
2. 9IMSUVUNAURYVNAY (subacute)

'
Y A

INNUEAAIBINTHUUNURIUNAUIL VAN ULDINTNNAAUNLALINITNIINSITING

D¢

ARIBARINUNGNOINMTUDURsUNAULARAMNFUIIToenI1 uazdazasoliTineg ]
Uszana 1 feu é’ﬂymzmmawmﬁ%mﬁwu"lﬁufi activation of lymphoid germinal centers
Gumﬁ'muawiamfnwﬁm LL’de’UﬂﬁLﬂWﬂ@ZN (aggregation) EUENLGIYQ’S macrophages uazwaﬁ'
lymphocytes TuusnafiRaieaisuosdy a 11210 Uoa nazdouruan’a (Konno and

Yamamoto, 1970)
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3. @IMINVVI3959 (chronic)

é’ﬂymzmmﬁmaﬂiﬂLmuéa%’qLﬂuﬂ’cjuﬁwu”lﬁﬁaﬂﬁqsa o1msneaanninyldun
1915 u%249 (periodic fever) Uszanmnng 2 §1Ja1¥ (Kono, 1976) Taufumsnuaiz lafiaag
A% thrombocytopenia vhmindianas wumauamhusnanuen Autes wazlaten
mmquuiwmamﬁﬁﬂﬂxaﬂmLﬁaﬁ'ﬁﬂL§913§ﬁdwu1ﬂggﬁaﬂizmm 1 7 (Sponseller, 2003)
NMIANYIVOI Kono et al. (1973) Y&ndnhinisuaasormsneaaingainaudad

[

A0 UN5INA antigenic viral variants d9Ha 11 1ISAa1IsOHAVHANTLUUYIANAUUDS

G q
4 Y 9

' Yo A o £ A a Yo A v Ao
SNﬂ181@%’3?]51’3&613&%13&]11!31!‘1]1! (Sponseller, 2003) Tii’f]’f]"ﬁ]l,ﬂﬂﬁ]"Iﬂﬂ"lillﬂiuw’f)ll’ﬁﬁu“ﬁ
9y 11 = o . . l a3 =) o A A A 9y = ' o o
MNFIWNNIYDINAI (reinfection) ’E]EJNUliﬂ@]”IllﬂﬁllJ{]i]i]EJBuTILﬂEJ’J“‘IJE’N@ﬂLGIfu NMINNIUUUD

A A d (] A Yo ~ 4 . 9 - Aaaa
maﬂsﬂﬂmmﬂuag ‘Viiﬂﬂ”lihlﬂiﬂﬁ”lilﬁﬁﬂiﬂﬂa (Issel and Coggins, 1979) HINA1UITONFIN
dil [ Y 9y 1 A 1 . . =& [
iﬂﬂmﬂizﬂzﬁﬂiﬂhlﬂ]lﬂi]8&%1@15‘!133%1%“?7@@’EJ"IﬂTiGUE’NI'iﬂ (inapparent carrier) ¥3919NAUN
U = [ 9 A L] d‘l dil [ )
uﬁmmmiﬂammumﬂuwauuazma‘lﬂ mam%agiuﬁmawﬂammmsaiﬂﬂmawm

(Sponseller, 2003)

anyuzn1nersIneriny ldonmsdidugassinlaun sndazidnmgunoud
[ o A Y = v o W dy [ I 9 1 g’ A
Wudnsaeiazteudamsdudaiuye imdunaiu Sutazdeuiuvaesversvuia

4 1
lvijuiioa9111AAN1IE hyperplasia 499 lymphoid germinal centers @24 lobules YDAV
Q/ ds‘ d‘ l:'Q ds‘ d‘ a dal a . a .
anvaziiiogeniaten ]y oawanmsiAatiiene 1Aa scarring 11aZiNA nodular hyperplasia
g’ ™ [ a 4 4

(Kono and Yamamoto, 1970) tazeunsanumsuintihuunszaenimiouusnuluiiens
4
FuldnIMa (subcutaneous) AW petechial H3e ecchymotic hemorrhages (Henson and
McGuire, 1971) anbmzNn19gane1saine1niny laun n15iAa lymphoid hyperplasia, immune-
complex glomerulonephritis, hepatocytic nodular hyperplasia, Kupffer cell hyperplasia Uag

siderosis LlZ W1 perivascular lymphocytic infiltration (Issel and Coggins, 1979)
| an o« o ) . .
4. livaasoimsmanadin (subclinical ¥139@ inapparent carrier)

Y Aa dil @ Y ] oA ] aa
1]11/]?’]@&611@]17]557 EIAV 1187 30-90% ﬂzagiuﬂqqumuﬁmmﬂ”ﬁﬂNﬂauﬂ (Issel et. al.,

v '
a XK = 9y

' v ' '
1982, 1985, 1988) 3xoi Muaa101715v04 15ANNNNATUFIATIY FUNIVDIAUMT
a [ 1 { g 4 qg.:
G]@Uﬁu@\ﬁ/]”l\ﬁ3']J1J{]3J?’j}llﬂuGIJi‘NiNﬂTEJﬁLLEUQLLiQ%H‘VNLLU‘U Humoral (8% cell-mediated

. ' < ay o o ' 1 o w dil @ 9 1
immune response 8814 15N wNAUAUAINA1Y lawsaiivae e ldnualianseme
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4

9 [ A o [ = ==t A 1 19 o A
18 wazszaumamudwanhialunszumdeaiimisaweuns Tsaligindou1d (Sponseller,
1 b4
2003) titoann linaaseinmsihelagnieadiin dvegmi ) 1Faunazidesswnuilng
A o dy A 9 dy AA Yy 9 1 dyd 1 A a 19y
wsegmi lUgeneuazindoudneliiunduq 18 MlunguiitenennudsslunmsaaTsaundh

J v Y
Unanaln@esegsiui 91nmMsAnBIv0N Stein e al. (1955) a1 Tungu carrier 150

=1

A " Y = = 1 Aaa 9 1 dy Yo d’d
1!“1)"]@]@%11@1411&03 20 ﬂiﬂﬁlﬂulwllﬁﬂﬁﬂ']ﬂ1ﬁﬂ1\‘]ﬂaUﬂ L!agiﬂﬁluﬂﬁji\lu‘ﬁ1ﬂ1ﬂi‘ﬂEleJWﬁﬂﬂﬂTi

' 9
Arvesszuugiiquiuzild hialinsmuswauuniusazszudaasernisie

(Sponseller, 2003)
nensNuavadln

NYITINGIN AU ANV NIZuTAUMNTTozu09 ITALALAITRINUVDITLUL

Y 1
Qmé’uﬁuimnmﬂmmzﬁu (Sponseller, 2003) TagnadaneIsA1Av0991A1TNINAAHNN

722)atin919 (anemia)

| [ Y 1 < A Qs’l Y =
Nﬂ'ﬂﬁﬂuﬁﬂﬂ‘ﬁﬁ1ﬂﬂ%%ﬂ ulﬂL!ﬂfﬂ')%UJﬂLa’E'Jﬂl!?’Nllﬂﬂﬂﬁiullﬁgu@ﬂlﬁu!ﬁ@ﬂ
. . = = A 1 o S A Aa & o
(intravascular and extravascular hemolysis) 11ﬂﬁﬁﬂHWIW‘U’ﬂi]"lu’mmﬂ!,ai’)ﬂLL@WUJL‘I{’EJII’Jiﬁ
a a dy 9 A dgl A 9 Y ]
Tawmwmm%ammmmm1ﬂﬁuugmmuammms"lmm (Rooney and Robertson, 1996) %3
3| y
@ A g a
virus U8Y virus-antibody complexes ﬂzcﬁu%mgﬁmmﬁ@mmq meﬂﬂﬂﬁﬂ’i%{gjuizﬂﬂ
B ¥ A Y a . sl A o Y a
complement “]Ni]gﬂi%ﬂu@@Lu@ﬂiﬁLﬂﬂﬂlUQUﬂTi phagocytosis T%maammaaﬂmn ‘V]"Ii‘]ri!ﬂﬂ
intravascular hemolysis 1a&9¢ WU complement-coated erythrocytes G?Qﬁ]xgﬂﬁ”lffﬂiﬂfﬁm’mmi
extravascular hemolysis M3 Hemolytic anemia Mliasanunie hyperbilirubinemia (8%
. Y dy 2 a 9 < A ~ [
1cterus ”lﬂmmn uﬂﬂﬁ]WﬂuﬂTJ%Tf‘]TTGli]NLﬂﬂiﬂﬂﬂTifTi”NLllﬂLaﬂﬂllﬂ\iﬂ]l"llﬂﬁgﬂﬂﬂﬂ‘wjiﬂﬂllﬂ
Y A v 4
v v n [ o a 4
NAMITVTIVVIUMS erythropoesis TaetFo 15 s ldnumsiuvuveaeu oy erythrocyte
Y
' <] ]
lactate dehydrogenase 118% glucose-6-phosphate dehydrogenase Y4¥damsas1adiadoanaslvy

3 1 a .
Taglunszgn iflumsaeudusinen1iz Taina1e (Sponseller, 2003) HM13ANY1 1Ay McGuire ef

9
[

1 g A A Y Aa dy =\ 1 a
al. (1969) wmuumaammﬂuﬂizumaaﬂmmumﬁm% EIAV N@Wijﬂlﬂﬁuﬁﬁﬂﬂﬂﬂmlﬁ%

= < \ 2 a 9 v Ay Ay Y
VUIUNTIUYUIYUTIALNAN (Iron turnover) 611!51\1ﬂ']ﬂﬂlﬂﬂuﬂﬂﬁ\‘lclu“])'?\?ﬂuﬂlﬁﬂ\ifJWﬂWithl"U

gaaznun1zlanaa
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MINEALRAM (Thrombocytopenia)

] A a ' Ay [ Y
aunsany ldnnmsasianulaname lusiiiuaaseinisveslsn lagazild

a A = ] dyl < A o a
INANADDN (hemorrhage) i]”lﬂﬂ”liﬂﬂr]‘:l"liﬂfl Clabough et al. (1991) UIFINNNISLNAADDAANT INA

= o I A A 4%’ 1< Y dil @ A 1 o
AMNUNITINMANYNAALDAINUNINUYU L'l_]uNﬂﬂWﬂﬂWiﬂigﬁﬂuIﬂﬂl‘Bﬂqliﬁ IUBITNNUIITUIU
I A = . . . A A 2 ' A9y a
indameaanadluymen platelet-associated immunoglobulin G and M NLWNQQ"IJHGLH%’JWINHJ
) a v A < . { o
ldge shldinanisnszdumsduiuinaaion (phagocytosis) 108 kuffer cell AU 1Az lymph
Y
node U@ splenic macrophages uenIINHINITNaNIMSINA platelet aggregation and
4 = Y < A o w A £

degranulation “Bﬂﬂiiﬁlﬂaﬂlaﬂﬂgﬂﬂﬁﬂﬂﬂﬂ]lﬂinﬂ’iz‘uma’e)mﬂﬂﬂlu (Sponseller, 2003)
1 < 3 A o A ¥ A A 9 o a < A ~
i’]fJN15ﬂ@1%ﬂ13$tﬂﬂﬂ!ﬁﬂﬂ@n?\lLLU'JIU?JVH]%IINLﬂfJTU?Nﬂ']JﬂTiNa@LﬂaﬂlﬂﬂﬂﬂTﬂ]lﬂlﬂﬁgﬂﬂﬂ

Weead 11189910 JNUMTAATIUIUAIVDY megakaryocytes (Rooney and Robertson, 1996)
msItanelsn

mit’jﬁ%ﬁlﬂiiﬂiaﬁ@]i]”lﬂaﬂL%@"U?Nfll”lL'ﬁf@Qé])u’e]”lﬁ‘c’lﬂW’iﬁ‘lﬂlﬂﬂmmiwiﬂﬂaﬁﬂﬂl?th
$aufunsasranielafiainerdeaiuisanun1g erythrocytopenia,  thrombocytopenia,
hyberbilirubinemia, leucopenia, lymphocytosis L& monocytosis & (Sponseller, 2003) (agN13
mafaﬂ'mﬁTaﬁm‘i‘nmmmmwumnﬁwﬁyumm lactate dehydrogenase, Y-glutamyltransferase,
leukocyte alkaline phosphatase, creatine phosphokinase, pyruvate kinase 48 aldolase (Palomba
et al., 1976) e lsimuiuiudesdimansnuiuienaaeumsigsuie 1hia Faannse
ﬁﬂﬁlﬁjﬂﬂNﬂiﬂﬁﬂ ﬂiiﬂﬂﬁ@ﬂﬁ1ﬁ’3l§@1@ﬂﬂﬂ A10733 Nested-Polymerase chain reaction
(nPCR) 11z MINATOUN O OUAD mivmﬁ'emmwa%uﬁumwNgﬁﬁ'mmﬁwmﬂﬁﬁﬁﬁ@iaé@

a

e Taamme p26 core protein AuvUINMINIFSUINN (serology) (Sponseller, 2003) 0L

! o Y Ay o T 9 Ay o A Y Ay o v Ao J o A
Vl‘JJ’fﬂlﬂiﬂT]Wulﬂﬁluﬂimﬂil'lﬁlﬁlliJﬁ'i']\i{]iJﬂﬁJﬂLl“l"iif)ﬁﬁNJ;]iJﬂuﬂuiuﬁgﬂUﬂQWﬂ’ﬂigﬂﬂ‘ﬂﬂgﬂ
nagovUasIany'ld (Issel and Coggins, 1979) 1%U Agar gel immunodiffusion test (AGID),
Enzyme linkage immunoabsorbent assay (ELISA), Western blot 8% Fluorescence polarization
d' =) = an o Yas a

(Sponseller, 2003) LiJfJ!flJ'iEJ‘UL“I/]ﬂU?ﬁﬂWﬁﬁﬁ?ﬁ]IﬂﬂﬂWﬂuﬂiﬁTﬁ AGID GlugﬂL!UU“Ijﬂ‘V]ﬂﬁ@UL‘]N

a I3 ax ~ v ad v 2 an Y
wwm%mﬂmﬁmmgm (reference test) NYUNUIT ELISA WUIINITATIINIYIGT ELISA GI,‘Vi

1 o . . . v <3

A1 (sensitivity) 100% ta 1HANUIUNE (specificity) 93.3% (Piza et al., 2007) 8814 15AA14

flag1iu OIE AMnualiis AGID a3 ELISA fluitinasgiulumsiiielsn (OIE, 2005)
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NIINATDUNINAIN
Virus isolation

m3nonde 1a3a EIAV Hu3tidesrnuaz1dinannn ioannide e BIAV A
595U A0 FIrag equine macrophages (Montelaro et al., 1993; Sellon et al., 1994; Cook
et al., 1996) 1ZIAE macrophage LRI 1RTTIn0g 18 Tue 0 §17AN13 (Hines and
Maury, 2001) Frumsiin virus isolation S9dniude I3 ud (adapted) T¥auns001F8

@giuamﬁmﬁmu“lu fibroblastic cell types & (Malmquist et al., 1973; Rwambo et al., 1990)
Polymerase chain reaction (PCR)

MinaaoUA1835 PCR  1uilagiiuiiva1o33 1Aun Nested PCR (nPCR), Reverse
transcriptase nested PCR (RT-nPCR) 1182 Realtime RT-PCR L“ﬂuﬂﬁ NAADUINDN viral nucleic

acid (viral RNA) %38%1 proviral DNA 3% PCR ansanaaeulsnla luvazisiamedali

Y
v 1 A

a$1gilduiuaeiie15a (Nagarajan and Simard, 2001) wazdsennsanadonlsalugning

1#51 antibody 31AUII M ADIVEITLET (Issel and Coggins, 1979; Issel and Cook, 1993)
Y {a di’ J

yad . 9 A A X aas
Niﬁl\‘l”ll!ﬂ"lii“lﬂ‘ﬁ RT-nPCR 1%ﬂ15@53%ﬂ1 Viral RNA 310UINAALBDRINTITNYIN HIITU

U

2D

Y
au'lgan1135 PCR Taomniz lugieduuesnisaaiiio (Langemeier ef al., 1996) ATNGN

=).

agluszez hinaasernsniendines liiin1ag viremia  Fei 1% luaunsoasianusi

)]

Y

o di’ [ A Y A am =Y
'W‘Llﬁ‘ﬂiﬁllellﬂﬂl‘]fﬂlljﬁﬁﬂTﬂla@ﬂllﬂ (Oak et al., 1998) LazU®3I91NIT RT-nPCR YUUNDU

=).

= =

c}?ﬂﬁ]’fﬂusjqmﬂuazﬁﬁﬂ%’i}'wiumimnqq ﬁﬂuéjﬂﬁ‘ﬁ multiplex real-time reverse transcriptase
5 g [ o d [ g 4 v A
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A o  Aq v Y ax =< v o Sy aa A Ao
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