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Detection of African horse sickness virus from spleen and lung tissues

by immunohistochemistry method
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Abstract

Background: African horse sickness (AHS) is a highly infectious disease that affects Equidae species.
The disease is caused by African horse sickness virus (AHSV), which is classified in the genus Orbivirus,
family Reoviridae causes high mortality rates up to 90% in infected horses. Immunohistochemistry
method is a specific method that identified infected viral in the tissue. This method can also specify
viral pathogen in paraffin block tissue or formalin tissue samples. This study aims to investigate the
distribution of AHSV in the spleens and lungs by gross pathology, histopathology, and Immunohistochemistry
method. The findings will contribute to understanding of AHSV pathogenesis:

Method: Necropsies were performed on two infected horses that tested positive for AHS using
Real-time RT-PCR. The spleens and lungs were collected and examined the gross pathology,
histopathology using hematoxylin and eosin staining, and identification the presence of viral infection
and determination the distribution of the AHSV within by Immunohistochemistry method.

Result: Gross pathology of infected horse no.l revealed generalized subcutaneous edema,
pulmonary edema, hydrothorax, and petechial hemorrhage at pericardium. Infected horse no.2 showed
tracheal frothy exudate. Histopathological findings of both infected horses revealed splenic hemorrhages
and congestion and interstitial pneumonia characterized by infiltration of macrophages and lymphocytes.
For Immunohistochemistry method, splenic tissue of both infected horses demonstrated dark brown fine
granule from DAB staining in red and white splenic pulp. Lung tissue showed partial staining of alveoli,
pneumocyte type |, and type Il admix with macrophage.

Conclusion: The study of gross pathology, histopathology, and IHC revealed consistent findings.
IHC proved to be a specific technique that not only confirmed the presence of the disease but also
provided information on the localization of AHSV within targeted organs, such as the spleen and lungs.
This method holds potential for investigating the pathogenesis of AHSV and can also be applied for

retrospective studies using formalin-fixed tissues.
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A8ms: Wwn waniudede i uazdeon
9nthanu 2 i Aneselsn AHS uagnsaBudy
n15AnlsAlagls Real-time RT-PCR 113n@nwinig
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lsantulsawansnalusn (African Horse
Sickness, AHS) 1Wulsaiaussradninszgain sail
Lﬁﬂmm‘?}la African Horse Sickness Virus (AHSV)
%ﬂLfJu RNA virus %’maqwlu genus Orbivirus, family
Reoviridae fialindnsmielagedis 90% lugh
(Mellor et al.,, 2004) dmamwwmmwgﬁwia
mssidlulsemauazsinasema villiannse
wndeudiedinluduinssnald Tandgninoglu
emslsassuiniidifyvedesdnisaunimdnilan
(WOAH, 2022) wazdatiaidulsalunsysvdayelalsa
ITUINERT W.A. 2558 Dneg

mMsitadelsn AHS anunsaiansandesiuain
9n15n19PaTn wazseslsafinuannsiann teun
arsundnvazidudusinuiinidesdlnusy
(serofibrinous effusion) wagideneeon (hemorrhage)
nmsinasndenlutieidouarlunatseyuny
gvinane e AHSV asfiudunilusostindes u
U3nnusn ndudorsdngnizuadon Tasduiy
dadeauns wazastiinduiudnaivlumadidoy
naeAlaonwavaslindenu1vida monocyte
Mnuazdludetestimne 16ud Jen la shu
LazaYezYeIsT UL IWMARY 91nnnsAnwves Clift
and Penrith (2010) syt wadidndenv1iviin
monocyte way macrophage Wuwaaiwanelunis
nsuuvesdiohda urannisAnwues Jones
et al. (2023) wuhannsanudelhialy lymphocyte
Iudeaiu dmsumsitadelsaluiesfiminisd
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F7UAU (combination test) JMTAUADNITITINY
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98uyludalaadl (Immunohistochemistry, HC)
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vo3e AHSV fiudentiumanstu liun wWaenvilhia
Fuwen (outer capsid) Usznausaelusiy 2 wila Ao
VP2 uaw VP5 dhuununand (core) weaiolaaiidon
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sudulunazduuen Tneidensuununansduuen
(outer core) Usznause TUsiiu VP7 §1unu 260 Tu
SeeiluanwagAd1e1smIu (ring-like structure)
Waensuununansdaly (inner core) Usznaudie
TWsfu VP3 $1uu 60 Fu vhwtiiivedu VPl
(polymerase), VP4 (capping enzyme), VP6
(helicase) wavansmugnssu RNA va3hi5a (genomic
RNA segments) sﬁwizﬂauLﬁugﬂiwﬂé’wmﬂlﬁ
(flower-like transcriptase complex) (Roy et al.,
1994; Dennis et al., 2019)
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2022) Fddauiuiuniinisiineinisveslsa
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solu
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AughegaihuwazUenainifiane dliua
VINFBLEe AHSV #1833 Real-time RT-PCR (Guthrie
et al, 2013) w2 &1 Mnuiodeduuas
Uaautluiingn 10% neutral buffered formalin
AI9E9ATUANAY IganfegaiedosunazUon
yowhiivhmsine Taesidunmsynduneuduies

AUAIDY1NAGDU LA LTUINAUNEAAIUUALAALNY

primary antibody

ASANWINIIUANBIS NG (gross pathology) Laz
9ane159nen (histopathology)

AN IYNIUUNEITINYNAINITNIIN FUNH LA
tufinwerBanmiiny uasfnwimagane1sine lng
vhdwilefrunisugluthen 10% neutral buffered
formalin 1umnan 24-48 F3lus wdaussliidvunll
WU 2 X 3 [wUReT unuseann 0.3-0.4 [WURLUAT
ﬁ]’]ﬂﬂfuﬁ’lL‘Z’JIWQiﬂi&;’U’Juﬂ’liaﬂﬁﬁaaﬂmﬂLﬁ’e]L?JIEJé”JEJ
13849 automatic tissue processor (citadel 1000,
Thermo Fisher Scientific, UK) wazthsegailode
Halumisfludieiaios embedder wdsanniy
Faeasetfedes microtome 1w 3-5
lulasiuns wag@n section vualan founied
hematoxylin a8z eosin (H&E) dlewIoualad
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YinaDIaI9 (Fischer et al., 2008; Slaoui and Fiette,
2011)

n1sAn¥1A1825duyludalaall (Immunohisto-
chemistry) (Wohlsein et al., 1997)
thinegheudeniotuiiiesinu uarUondisnge
1309 microtome InAnuuIKualadLidniise
u1n (Positive charged slide) dmiunsouilode
wazuinwIs1Aueen (deparaffinization) fe xylene
wazAuL (rehydration) §28 ethanol &1egetingu
5 uait wieudauninezdcdunousdeld mMen
endogenous peroxidase lagnen 3% HO, T
dladt lilgaumgfives wiu 20 Wil andufuanin
WouUALaY (antigen unmasking) lagldieulyil
proteinase K (Dako, USA) Imwamiﬁﬁ’uﬁm?ja
vualad fislifigaumgiivies unu 20 w1 &19de PBS
3 ﬂ%’d Wunan 3 w1l wea 5% bovine serum Lﬁa
Fudamssunuulals e (non-specific block) Wag
aufi 25 asrwalea Uiy 40 Wil wazdedag PBS
WU 5 undi ntiumen primary antibody (Ingeneza,
Spain) (Aadudy 1:500) fisumngsielusiu VP7
Tiiedevualas svalasibedelundssnutu
4 sarnwaBeat Ay wadeiie PBS 3 At Aty
5 U191 e secondary antibody solution (ImmPACT/
Imm PRESS-VR polymer reagent, USA) IﬁﬁﬁLﬁaLﬁa
vualas sualaslundoafuanudu egnatios 30 wni
warlalilauuas visniy &eqalu PBS uazudly 5
Y9 mﬂﬁwm substrate (3,3"-Diaminobenzidine,
DAB, UsA) Titidloifioundlas avifind udréneie
PBS 3 A%s afaas 2 Wit IR counterstain
Tneudalasiifodoluansazans hematoxylin W
1-2 Wit widrathlua 10-15 Wit ntuilsu
nsTUIUMsANeenanLiede @ae ethanol ndiann
thu mount alas Tneld permount d@115UF19819
muamaummﬁhashuﬁal,?jaﬂmuazﬂamaaﬁﬂ
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Nvn1sAnwIlagATun1SYNTURDUULAYIY
F081MNAEDU LATUINAUNYAAIUUALAALNY

primary antibody

nsgunavasIsauyludaland

lagSe Ul uygAsenanniesening
LOUALIU-WOURAUDAVBIAIDE LAz Uan AU
fI9ENAIUANAY

- HAUIN LEAASLATNITIAAEATIAILNUIVEY
Wewdosuuarten Tngnunisindinnaduves DAB
Tulalnnata@u ves endothelial cells voaannidon
wuaLan (capillaries) small postcapillary venules
waz precapillary arterioles dnweaznISANG ALY
LfJuLLﬂiléaazLﬁsm (finely granular chromogen) #3®
Qmmzmaimﬁa@ia (diffuse dot-like chromogen)

- waau linunisdndiaaduves DAB
daderhunazen

nsATIEVideya
UWANIINTIIN I URNTU IR
1Uswn3u Microsoft Excel version 2016 LiteaSuie

17 (%

UVOLANIUADATINTTUUT

NaLkazI15al

HANNSANYINUYNENTINGT MN99ane1sinen
waz3sBuyludalaeil veuhidne ASHV 1 2 M
wanalum3en 1 Aadl



A19199 1 UAAINANISANYIN VNG INGT YaneTINeT uagds
duylugalaail TushuuazUanveshng 2 ¢ lvinauinss AHSY
#6735 Real-time RT-PCR

Pathological Change Spleen Lung

Horse 1 Horse 2 Horse 1 Horse 2

Gross lesion

Splenic enlargement ++ ++ N/A N/A
Splenic congestion + + N/A N/A
Diffuse pulmonary edema N/A N/A +++ ++
Tracheal frothy exudate N/A N/A + +

Histopathology

Splenic congestion and hemorrhage ++ ++ N/A N/A
Hemosiderin accumulation ++ ++ N/A N/A
Diffuse pulmonary edema N/A +++ ++
Intra-alveolar hemorrhage N/A N/A - +
Edematous fluid in bronchiolar lumen N/A N/A +
Inflammatory cells infiltration of N/A N/A - +

alveolar lumen

Inflammatory cells infiltration of N/A N/A ++
alveolar wall, alveolar lumen and

interlobular vein

Immunohistochemistry
DAB stain in red and white pulp of ++ ++
spleen

DAB stain in alveolus, pneumocyte ++ ++
type | and pneumocyte type Il

Remark: N/A = Not Available, Not Found += Mild ++= Moderate +++ = Severe

NANISANEINIIURNYIS NG
seelsaiinuandfilinavansoe AHSY i
2 wuinuseslsauuu Mixed form Rewuiieennis
Ay Pulmonary form 1guA nunmzUoauauih
dludesen vesnarluresendlunaenay waz
Cardiac form Fanugaidonsenuinadonuila
31 CFSPH (2015) [eSuned \unannmsfidelh$a
dnluvhanevaenden liAnnsdeuaansveie
ynaoaldon (iR sifiunstusuntimasalden
(vascular permeability) st ure sy
Tunaonidendgiileide (hydrostatic pressure) ¥ilst
\nn1sazauusanallutesinslulen (pulmonary
edema) waznseuil Wohlsein et al. (1997) lenu
Tsiuveaidolsa (viral protein) Wlalananaduves
wadldeyvasaidenluluiudigenitiuniedy
yena NI 1 Snssduluredsaumnia
finad 2 Sanuihlutesen (hydrothorax) 910N

avauTaIVaIUIIIIINTINGE dmSueTezdue
¥uA sy uazsinle wuseslsAannsnevauessee
1h¥a Tnsnumsdadon waznudensenluudnngs
nam wenaniudmunmzuildRamaiaganie
wazUinahmanmsvhareaendenainidelida
Tuusnafsnanigueiu

Uit 1 uansuvmesimeeshilinauandeide AHSV #1638
Real-time RT-PCR
) numsuahuinaldfandshime (e
(B) U@ﬂWUﬂ’]’J%U’JNﬁ’]LLUUEuLLSQ nszely (Asd)
(©) wushuflvuelve) wazduden
(

D) wuyaideneenuInadeuila

daonwnaans UR 74 18UA 2

Journal of Thai Veterinary Medical
Association Under Royal Patronage




NANTSANYINIYANIFINEN

fhununshaudenuazidonsan annsdoud Wiadonun uenantudmunisuiluuinaby
H&E Uamwun'nzmuﬁmssmaﬁaﬂamLLUU§uLqu Inmsfintuveadeniiluaiiuluneeniden was
\HoneanuInugaulUUliTuss TINduNInuLas mslvadeuveadentustniegnsuniu mserTuT Clift
gnau leiun waddadonu vdnugeay nivgeay et al. (2010) l¥edurehmsinidelsahliinms
wazvaonidenluiiodoven seelsafinuannsinm douaaneveadoyvaoaidenlulon uazviaoniden
Jaonndostunisinwves Adam (2011) #inwunis Tutla vluani deseen axfiuiseslsedinuly
Wasuwaweaidaidousn annsavanvesansuily msﬁﬂmmwawaw%ﬁmawﬁﬁmmaamﬁmﬁmasﬂliﬂ
iedeven (proteinaceous fluid) lWuu saufuwad finuannnsfnemnaamnendinen

A;?'

A 64T
WO

U 2 uanssoslsmmeqaneSivenludedeiidond Hee
(A) ugmannzAudenuazidensen luileesihuvesh ) @00x)
B) uansnmzdadonuazidensen luieferhuvesih () (100x)
0 uannmzlonuantnnszaneiaven veuhif 1 ) (40x)

(

(

(D) wansamzdonuatnszateiaon vewindaf 2 ) (40x)

(B) wamsmanuwadsniautunasuinagasuandudeniuilodeen vauh (—) 400x)
(

F) wansn1snuwadsniauidntiosusiingian vein (—) (400x)
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nan1sAnYIRIeI5BuYuBalaAT
nMsnsamIie AHSY lu ieideruuazUen
FeisBuyludalmadivossivi 2 ¢ uandugud 3
Tuilawdoriy wunnsing DAB Wudtmadiy
N3¥8UINN splenic parenchyma WuTn red
uay white pulp Ingwunisnsgagluusim red pulp
11N UUSIM white pulp linun1sAnduIe
eccentric arteriole @1931nlun15AnwIvD 9
Wohlsein et al. (1997) finun1sind DAB luiedua
waglslananaduvosmadndnowadldoynasnidon
(endothelium-like cells) Tuu3tiau red pulp
dmduioideven nunsindnszaneusin
alveoli U19dIU uonIINTUFINUAISARGYeS
pneumocyte type | Lag type |l sufuaaLlinden
913vUM macrophages
WaiederhuuazUannunisindihaadud
dnvaiduinsyaaziden m%aa;mmsmaiuﬁm%
denndosfudnvarnsindlanizdedelida AHS
(Wohlsein et al., 1997) dnwaiznsindusnaiinga

wuneuiou luileideudvune fe fhuwasden
wumsnszaesivsweuiiluiodoringn Tne
nunsAndvuas DAB 1Hudnweay small bead %38
dot-like/fine granular ﬁu?nmwaé@auwaam
ienioy wazwadiinidenv1iuiin monocyte-
macrophage ﬁL‘TJumaéLﬂmmsﬁuaaﬁa (Clift and
Penrith, 2010) wenaniissyldannsalilusiu
VP7 Fafudiudszneundnvosunudiluvede
AHSV dmsutsuenaudiuseufinuuesde Wosn
Tunsinwndeilld primary antibody fisuwzse
Wsiiu VP7 Tumsnsiasie3sBuyludalanils nanis
Anwlunsiluandfifiuiinsnszarevesde AsHY
Tuifoifiery wavden uonanildideduduniny
ansolunisesanude AHSV Tutuidlefiuterlu
Wosunau vhldazmnlumsvihen faiu Tunsdiid
{JﬁgmiumuﬁuﬁfméwﬂuﬁuﬁLLﬁziLs’ju GRERPRIC
dadelunesinduiiothuasald uenaniiiaiss
Pelun1sAne I uUgaUNAY (retrospective) d115U
msanwlueuwrnnladnaig

UM 3 wanskan1sasamideniulsaueniniluiiledei uaglenvewihmedsauylugalaind

(A) uansdnwznsAnd DAB vausuinuluwaddinidanvnveailaerinuvesi ) (40x)

B) uansdnwaznsind DAB vausuinuluwadidinidanvnveiloerinuvesin (—») (400x)

(
(©) wansdnuaznsing DAB vawaufnuluwadidiaidanviveduiiedelanvaatin (—») (100x)
(

D) uansanuwaznsing DAB veswauftauluiloloUsavein wunisnszanslu macrophage

(—») pneumocyte type | (= #) pneumocyte type Il (>) (400x)

daonwnaans UR 74 18UA 2

Journal of Thai Veterinary Medical
Association Under Royal Patronage



ayluazdaiauauuy

nsesamidenlsauen3nilush luileide
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Lﬁaﬂmﬁwaamﬁﬁa5aiiﬂﬁﬁaaiuﬂwsizqﬁwLmu'waa
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Tuadedl Anvafteadodeshuuazlen esandu
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