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UNANED

T,sﬂﬁwqﬁfmﬁ’mi‘]uimﬁmia%mmLﬁﬂmm%al’;%’a Genus Lyssavirus ag Family Rhabdoviridae
Slonuviedn fgndifdidertn WWeazsdyuaznszasduAumdlumundulsramududrdansanou
wludidoutiane 1lesaindniidssgniisuunnaiinatunsodalsalduazddnaningdlunisi
Tsa¥reusangau mannaidedelselilanasing wiugh gnies ludeiasdoindulsefivgiotidady
?ﬁﬁwﬁ’mmn mi?iﬂmﬂ%”’af:ﬁﬁ’mqﬂismﬁﬁ%ﬁwLwﬂﬁﬂﬁmﬂuéa‘lmﬁuﬁaﬁ (immunohistochemistry,
HO) snldlunsamamidelfafvatuth Anwanuldldvediinaaey wefnwimanszneses
hi¥aluauesdudeqvesdaiudassdinfiiunmstuduifadolsafivgiatalagis fluorescence
antibody test (FAT) Useneudeiiiaifeavesvesaiiu 8 ffegre 1 1 dedhe wagdha 1 daeg
uavinegaoaussvasatin a wardailvinaausonisnsafieds FAT siinay 1 froghedsldidu
FAUALAUIYIINITVAZDY HaNMInTIINIegane S Ineludn it 3 9iia wunisdniauesanes
WUU nonsuppurative encephalitis lagwu lymphocytic perivascular cuffing Tudau gray
matter LALAIUITANTIANY intracytoplasmic inclusion bodies #38 Negri Bodies lu neurons
Tuavesdninniaogne luvusinuanesgiy 3 Mlinaay drunanisnsralagliinada IHC Tngld
primary antibody #® polyclonal anti-rabies nucleocapsid antibody (Bio—Rad®; Marnes-la-
Coquette, France) LLé’amfmimﬂ%’éqmmaau EnVision ™ system, rabbit/mouse (DAKO®;
Denmark, A/S) WuTaIsIRTIINULEURUTaLTDl faRwatianideiBeanawniegi
TngauesdIuiinsianunauanldun cerebrum cerebellum hippocampus ag brainstern @15y
Tugdynuinauesdiufinunisdnddaaunardnisnszaredaideutiauindoanesaiy
hlppocampus way brainstem d@ululanazdslvinadaauludiu cerebellum wag brainstem
fatfu wada IHC SetuiduBnmadenvilsiiannmiundugasisafivatotiandessauesi
diunns fixed Frothemlesunduuasiislunmaiiy LLauLiJu’JﬁVlﬂaaﬂﬂEJEi’]WﬁUQUQUG]LWi%iZJG]@G
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UNUI

lsafiwaivU1iin9n Rabies virus Fadu RNA virus ag/lu Genus  Lyssavirus, Family
Rhabdoviridae fisfwun 7 species l5aufazAail nucleocapsid wagUkuUves surface protein 7
praunnisiuluudazgiiniavedlan uifl antienicity #indnendaitu dnfidssgnieunynain
sateuanansofaideils en13taedl 2 wuv e uuugdie (furious form) AEUARTEINTTING
Uszam Auldiu a3e guildeasuld Sumn 40 uazme damuuudy (dump form) AgLAAIDINNT
Fu $n Auses Mntuasflennisdumia ¥n uazany (Maxie and Youssef, 2007) Weol3aviail
aunsoinseruldlnenisgndmiidulsan g de tharensufudmisiin o viemaianddis
UAuHa NTuTesdndurusUszam uarsruuUszamdunans seegiindamdsnidoldading
$umeauAnens TaUszana 2-8 §Unii wieeraduiios 5 Ju wiesnuiwiu 1 ¥ Juiy
Hadevangegiatiu ANUTULTNEIUIRLES UTaesUasUssamidumiiLNg LAy sEeyn19an
walUaueoa Wudu (Perl and Good, 1991) mméﬁﬁ’maﬂiﬂﬁlﬁamﬁm%’ﬂm auvSodniilofnde
wwmeluiian TuusasdnugideTinmlananlsafivgiatussana 55,000 918 daulngjogluniv
93N ow3nle waziewde (WHO, 2013)  dnsinsidulsefivgiadnludailudssinalneudin
fhegnsfinunauannesadimsateueiiuuiliuanasain 46.42 % Tull 2538 Hu 15.38% 1uTl
2554 warguinisalnsidulsaluauiiuuiliduanasiag (Puanghat and Hoonsuwan, 2005) wailyle
nngANIUsEmAlneansanuataniunsaivedlsale Usenauiul 2550 aedniseunsialan
(WHO) uaresfnslsaszuindniseninedseima (OIF) lofidemnassauiu lunisivuaidmanglill
nsialsailinualulud 2563 nensuuadasuasnsuniunslsn nsensasisuay WHiudnh
WHUENSAARSN1IMInLsAyaivd Inesasalinisdnindudesiulsafivatvdn invdugtuay
w2 LflorruAuduILgIuaruan93dn  wazadieauimudilanniuszvu (hsuauaulse
N3EMTAEITAIEY, 2552) Lesnnlsafivgtiviidulsefinseeusiaindnigaunazdanaduilym
as1saguiidfyessemalng mstugnslsaivativthilduddnyiiasfigainsuiagiinisalves
Tsa silanmnsnnsusunazudluaoiunisel lnsawignsdadulalinissnuluauillddudade
(Yang et al, 2011) Tulagtunisdugnslsnfivariatndniivangds wu 35 fluorescent antibody
test (FAT) F33ntloiinanomynnass uagismaganediner Hudu Taeds FAT feiluiBunsgiu
Tumsdugnslsafivatadh mns FAT Winaau ssfeansrafusuleituaideavesiiodndiauos
mymaaes lunsdfidegnalidofivatotmyazuantennsinnfluiudl 9-12 wazenadeihse s
fla 21-28 FuBsldnauu (Whitfield et al., 2001) fUreFefiannuidsaiazldfunissnu
Laiunisal n1sldmadaduyludaladudians (mmunohistochemistry, IHO) Fau3sildnsaam
weufiauludadelaglfuoufvefidarusumnesonoufiaunenasuualadidode uasrilAnad
annsansaaeulitondenansimidosading Jagtuduisildsunssensuindanlufisuiiiy
33 FAT (Palmer et al, 1985) wadsilawhunnninlunsdlfidnsaadelusyosusndads FAT
lsiaunsonsiald (Arstan et al., 2004) MsfnwiaSadFedingUszasiiinaaodld s IHC Anwims
nsratefivendolafvadutluanessardnludniusozedn  iadudoyaiiugudmiv
nsfnwlsaludednsialy
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fhethaileBoanosesdnd 3 viln fo advsiuou 8 et Tadwau 1 fege uazdng
$1uan 1 Foens Tiluns fixed Fetien 10% buffered formalin uagildlumaiiu dandaegng
Wrinunsfugnsbuduiindelsnfivatutlagds FAT

dndensegvauesuednd 3 viin loun gy Ta uazdeedieay 1 fog Tlvnaaude
nsfaidelsafvatiutlagds FAT Wevhiluiessmunsay

n3An¥RIgITN19ane15Inen

fnsogaiaw aauaailslumsiulrdanumun 3 luaseu Msuuwkualan waldaunie
& hematoxylin Uz eosin (H&E) M3I5V04 Luna (1968) uansanseelsamendeansseldedaing

msfneaemadiaduyludalanudians (Immunohistochemistry,IHC)

dniilaideaussfigeimnaseuuszietmuatauiidslumsiliianumn luasou
MNIvuAlansin SuperFrost Plus (Menzel®; Braunschweig, Germany) a‘U‘ﬁ 60°C 30 w1 drlusnu
NIEUIUNTAZaNeNIIIAU (deparaffinization) Lazninim endogenous peroxidase #1178 0.3% H,0, in
methanol fuan 5 Wit ity phosphate buffered saline (PBS) 5 Wit udroudlasiudly
#@13aza18 ethylenediaminetetraacetic acid (EDTA) (Dako®; Denmark, A/S) saanusoulagly
Tulasianid 750 Sod L“fJ‘LlLﬁa’] 3 Uil LLauammﬁ 150 06 1una1 10 Wil 1o antigen  retrieval
LLa’Ja’NmEJ PBS 3 mmau 5 U7 mﬂuwam 10% normal goat serum lu PBS pH 7.4 dioduns
EJ‘UEN nonspecific site Faagilv back ground an&aY ﬁ]’lﬂuuwﬁlﬂ primary antibody Fadu potydonal
conjugated anti-rabies nucleocapsid antibody (Bio-Rad” ; Marnes-la-Coquette, France) weufveni
Undlflumanaseulsafivaiaddngds FAT neldanududu 1:50 ¥iluoulu humidified chamber 7
oungfl 4 asmiwaidiea Wunatufu andudnediie PBS 3 afaqaz 5 unil Sulwhmavadeumy
funouvasyavnaay EnVision” system, rabbit/mouse (DAKO; Denmark, A/S) Tutganagouiiansi
W polymer ‘ﬁﬁimaqamm peroxidase Way secondary antibody agiauﬁu%ﬁa horse-radish
peroxidase (HRP) - labeled dextran polymer conjugated to immunoglobulins (Polymer/HRP)
thansfenanumeauualasuiy 10 i d1ede PBS 3 aseqar 5 wiil udaiiy 3-amino9-
ethylcarbazole (AEC) Favimth 7y substate-chromogen auunL 5unfl 3sdsdneningy udily
gONTTUAI8E hematoxylin WU 5-10 Ju¥ ﬁl’mﬁ?u mount 778 glycergel (DakoCytomation®;
Carpinteria, CA, USA) Uase cover glass Whlaunaniglindesqanssaidotaing

N136uNa: fredilinaulIndewaufiauvettalisaiivgivinasnunisinduns
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e
NANTSANEIAIEITNI9aNeITINg)

HAN13ATIAIEITNRaNeTING1INFI08 198301 (AN51971 1) Ar9museslsAnIsENEY
VYBANDIAIU gray matter LUU nonsuppurative encephalitis Iagdl lymphocytic perivascular cuffing Tu
é’m’)‘ﬁg\‘i 3 98n @IUN1TATIANU intracytoplasmic inclusion bodies 38 Negri Bodies Tu neurons
fefadudnunrdunziivadimsiadefivatot wuiansonsanuluasesaiiudios 5 foehs
(5/8) wuluawedla (1/1) uag 919 (1/1) ('gﬂﬁl) dauéﬁashqm‘uﬂmauﬁy’wmmaﬂlﬁwusadsﬂ IGE
Negri Bodies

gﬂﬁ 1 WARAIANWAMLUBY intracytoplasmic inclusion bodies %39 Negri bodies
(anes¥) Tanvaznay Andvuydy Tu cytoplasm vad neurons
Tuaueavosdne (H&E, 40X)

nan1sAneRaemalinduyudalanulians (Immunohistochemistry,IHC)

HANI9ASIAFIETT IHC (115797t 1) WULLauﬁLau%aqﬁ?@h%’aﬁwaﬁ’mﬁ'ﬁﬁﬂﬁLLm‘ﬁ cytoplasm
Y84 neurons A1NAI0ENANDIVRIGHY 1A wazd1s Tﬂawuuﬂfﬂ,umumm gray matter hazilanwue
WJu granule nszaneiluluy perlkaryon YDY neurons swmmwm axon ey dendrite (TU‘V] 2)
satanlgly Negri  bodies (gﬂ‘m 3) InpavesduiinsianusauInliun cerebrum  cerebellum
hippocampus brainstem ﬁy’qﬁﬁmmLmﬂfﬁmﬁ’umaqmsmzmaé‘fmaqLLauawuL%a"La%’aﬁwqﬁmﬁ’ﬂu
ausausazdruvesdniudazyiin lnslugunuitaussdriuifnddaiauLasnuniinszaneda
ADUTIININABANBIAIU hippocampus Hay brainstem d@iulula wazd1e AvdIU cerebellum wag
brainstem sinalanumsindluiiegnsaiuauay
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Uit 2 wouRluenielfafivatuthAnduady cytoplasm wes neurons
faiidnuasbuunsuya nsza1ealulu perikaryon Tastsdaues axon
uay dendrite (A5%) flauasdu brainstem vosla foudeis
Immunohistochemistry gl 3-amino-9-ethylcarbazole (AEC)

&aN

WJu substrate-chromogen Wagdauiuaied hematoxylin (20X)

JUN 3 weudlauveslsafivaiud1fndunsil Negri bodies Tu neuron #iaues

dau cerebrum U919 §9UA8ID Immunohistochemistry ng/la
3-amino-9-ethylcarbazole (AEC) WJu substrate-chromogen ag
gauiuaied hematoxylin (20X)
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M13197 1 wan13nsalsafivguuinluanesdmimedsnisganensinen (histopathology) way
wallnduylugalaaudians (immunohistochemistry, IHC) Tudainlvinauineaeds

fluorescent antibody test (FAT)

HANTSATIINIANYITINEN HaN13RTIAIEmATA IHC
viladnd ~Intracytoplasmic
Nonsuppurative lusion bodies cerebrum cerebellum hippocampus brainstem
encephalitis e u5|?n O.
(Negri bodies)
GIVR a7 1 + + + + 4 4+
GUL 7 2 + + + + 4+ +++
GUL 7 3 + + ++ + 4+ +++
GUL 7 a + + + + ++ +++
GIVR 7 5 + + + + ++ 4+
GIVR 7 6 + - ++ + ++ 4+
GIVR 7 7 + - + + ++ 4+
GIVR 7 8 + - ++ + ++ 4+
qu a7 9% - - - - - -
A 1 + + + +++ + +++
Taghd 2 - - - - - -
Frasaii 1 + + + +++ + +++
Frasadi 2% - - - - - -
RUYR ©  FANYDINYT + = wuseslsn

@ANLTINY - = lanuseslsa

IHC + = wuleuduvedlsafivgrvinduiules

IHC ++ = wuseuAuvadlsAfivatat gl ILNaNS

IHC +++ = wukauAuvedlsaivgrvutnduIuLN

IHC - = lunuuouiauvaslsaiivatiat

* = fegdninlineaulneds FAT T dusmunuay
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3150

ﬂ?iﬁﬂmﬂ%ﬂ‘ﬁtﬂumiﬂisqﬂGﬂ%’ polyclonal anti-rabies nucleocapsid antibody (Bio-Rad ®;
Marnes-la-Coquette, France) conjugated a7 fluorescein isothiocyanate (FITC)m“ﬂumiwmaU
33 FAT vt primary antibody wazld secondary antibody f® HRP-labeled dextran
polymer 7i conjugated #28 immunoglobulins (Polymer/HRP) Tun1silvugiseinduasy
anunsaeunalinielindesganssmddesaindaslidedddndeqanssaiwuufiuorescence lngka
MsAnyInUNSARATALIL 8 TUNAdE WU background Hosdslmnuuwiugl gadies wazidetiels uaz
Fudusafinnuhganszanunsansanuravinldnniiesdilinauinde3s FAT uaglinaau
nniegeiliaaudieds FAT duduituinsswilinanisnsiasanda (OIE, 2011) udis FAT
fifeonfo Aedliiodsanusan waglindesgansmiuuy fluorescence lumssmunadsdistanums
wazfuftRnudesiinndsstunisdudaldatedu Tnonsruiumaiufeddaios foins
Wensamidehdafivaiathiy envduameiviensslunsdidudnidn diudnilvgasin
wwzildganatafinudiiuds (nsuaiuaulsn nsgns1eansnsage, 2555) uagnisasiiesis
avasannfiuiifiogvislnaudaiesufoinisenaviiliiegsaueat Favhliniseuna
papLAdeu faunisléis IHC vanunsanaaeuuuieiafiutluthemesundudsanunsas
ola¥ald (Last et al, 1994) vil¥inisdwinegsdnuuzivaondoniinisdsiognean wenanil
38 IHC feannsofagnmavueuiiauvedhialimdeutuseslsanazniunisnszaedvedla
Tuanesusardude Mutseslsafinmanuiudienavdldfdsedudsglunsnsidede
wonlsalanag

n1snsranukeuRlauvathisataznisnszefiveshisalundasdiuvesdnivsiazviinlu
nsfnwadsiinud lugtvauesdiufiindsaauuasnunisnszaneiaoudiaunnfeauesdiu
hippocampus Wag brainstem d@ululauazadie wuluauesdiu cerebellum wag brainstem
#0nARBINUNITANYIUDY Bingham and Van Der Merwe (2002) wag Zimmer et al. (1990) 7
wuindniidsagniisuniiiudis (herbivores)agmsaanuidounilanssdiu cerebellum daudnd
\Aesgniiuniifudnd (camivores) agnsranuileunilanosdan hippocampus 84015052991
FeRwatvdluesufoRnisqanensinetlaedialuinnsiamn Negri bodies 2 nauesdqy
hippocampus 9niileideauesdifoudied HAE Tneldsuniseousuindudnvaesnmevoenis
faitelsafivatatin Jones et al, 1996) eghslsfnmainnsfnwiassdnudngiy 8 faiilv
naandeidefivaiatilagis FAT fanun uinsaany Negri bodies e 5 dapgramintu faty
n15ldiEmegane ineiiesedranerlunistuansisaivaiuindaduitliiiieme wszenany
s 40-80% vasauesiiiaitelifafivgutuiniu Uoga et al, 2000) uanantugsiisnsnuns
WU protein-related inclusions Tu cytoplasm ¥83 neurons findnefiu Negri bodies tagaavilit
mi%’uqmﬂmmm?iaulﬁ (Nietfeld et al.,, 1989) uazls189MUNITNU intracytoplasmic inclusion bodies
Tu neurons ﬂJ’eNT,ﬂLLasLmeﬂﬁam%aﬁwqﬁmﬁjﬂ (Maxie and Youssef, 2007; Summers et al,,
1995) fsiurmsvinmansaususeis FAT vie IHC yinaSefingiamy intracytoplasmic inclusion bodies

Iu neurons
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mnmsfnwadsiuenintleangiiy Ssdidegnmnavesedlauasinsfifaiofvatoth 49
fifivsviinay 1 #9819 91An15AUUTEIR wavaouaulsanudn lanazdegnatvasdndn s
insUssiduldhaiadndnduduatiiadelhfafvateti deuleuazdrefindniuanserns
Fu uay Sumiaivmds fnsiienuagifiufiegsdmsansiosufjifinig suldsunsdugnslu
flanindnitheuazaefielsafivatod fafunnadeiivadas wu 1a nszdevniednith wu 41
TnoingiidudniideagniounuanieinismisUszan ¥vesdnd dnunnd uazdvhnisinen
3oLAUMI0819d9n529A15U fURMUABAINsEIRTETInunanA YA e A A B N19T AN
(biosafety)  wazvnisasaafudulsafivgivinfennaduiiornuiulauazainuvaensoun
daudadnd ioamsadniunisinulde1esiuvinad (post-exposure treatment) sely
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Abstract

Rabies is caused by Lyssavirus of the family Rhabdoviridae. It is a neurotropic virus
which viral replication and dissemination occurs widely throughout the central nervous
system before it spreads to salivary glands. All mammalian species are susceptible and
because of its zoonotic potential and fatality disease, the rapid and accurate diagnosis of the
suspected animals are very important. The aim of this study is to apply
immunohistochemistry technique (IHC), and examine the reliability of this diagnostic testing
for detection of rabies virus and viral dissemination in formalin-fixed, paraffin-embedded
(FFPE) brain samples of naturally infected animals. The samples consisted of 8 dogs, 1 cattle
and 1 elephant, previously diagnosed as rabies by fluorescent antibody test (FAT) were
studied histopathologically and IHC using polyclonal anti-rabies nucleocapsid antibody (Bio-Rad ®;
Marnes-la-Coquette, France) and EnVision ™ system, rabbit/mouse kit (DAKO®; Denmark,
A/S). In addition one brain sample of dog, cattle, and elephant which are negative for rabies
virus by FAT were employed as negative control. Histopathological examination revealed
nonsuppurative encephalitis characterized by perivascular lymphocytic cuffing in gray matter
with intracytoplasmic inclusion bodies in neurons, called Negri bodies in all animals except 3
dogs. Rabies virus antigen was successfully detected by IHC technique in all cases, which
distributed in cerebrum, cerebellum, hippocampus and brainstem. The target sites of rabies
virus in dogs were hippocampus and brainstem, while cerebellum and brainstem were target
sites in cattle and elephant. Thus IHC was proved to be useful as an alternative rabies
diagnosis in FFPE brain tissues and the technique is save for the laboratory technician as the

infected specimens was fixed by formalin.

Key words : immunohistochemistry (IHC), rabies virus, dog, cattle, elephant



