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Rapid and Easy Diagnosis of Rabbit Haemorrhagic Disease
by In Situ Hybridization
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Abstract: Recently various molecular diagnostic techniques have been used to identify rabbit hemorrhagic
disease virus (RHDV), a causative agent responsible for acute hepatitis and disseminated intravascular coag-
ulation in rabbit. But they were hard to perform and time consuming. To detect RHDV in a rapid and easy
way, we developed biotinylated oligonucleotide probe within ORF 1 region encoding the polyprotein of
RHDYV in formalin-fixed and paraffin-embedded tissues from various tissues of 20 rabbits naturally infected
with RHDV. Our in situ hybridization (ISH) was quickly carried out within two hours by MicroProbe cap-
illary action system. The ISH produced a positive reaction in liver, kidney and lung. In conclusion, ISH with a
biotintlated oligonucleotide probe provided a useful diagnostic method for detecting RHDV.

Key words: rabbit, rabbit haemorrhagic disease, in situ hybridization

M E

Z ool ARV #F, €Y A HA, ELISAE

E7] £38%(Rabbit hemorrhagic disease; RHD)S E7]¢] 1}
olg2A Aoz ug, oriai], 94, B4 4 HEE S
FREBIAG QdEsdel glo) Abele AR B4 €4 A
Folrh! 1984d FaolA A LAY ol B vetellA
o] RuEHen fjvetillMde 779 FdAGd 4
A 1985 o) % AAHT Yot

A B Ao Al tisiA B =To] AUy AR}
Ao R A A7 E238Hd, E4AESY WHES B3
RHD Hlolel&e= @A) ZejAulolelintg EREJLH 7437
nucleotides2 74 positive single-stranded RNA viruso]t}.%

RHD®] F8Ha] &2 7|829 A% €8 ¢ &4, 749
njwbg FAReL #, A v 2 A 5o EHA &4 5ol
th o] Ao Mute ZEE BV FEZ YA 4A
A2 o)FE wol o|FoIX|=H* E79) Alkd] B
o2 A7PdErE kR AY, B3] 2 et e 2
E A e 7her & 2] B GEI AEHE,
g 7= AR UEA oHF A, Erjde] 5534 A
Zre] FAAE A& AusEe 2 By d dAont

RHD RAlgt HhHo mx 7129 YAataAd 2 WazA sy &

“ f> ol

vlolg 28] Bal-5A4S 3 3¢l So] oh S ze), o]
2g W ol 2 o) A& -85 o oHE A
o] qlth. mebA, HZ EXYETH 7HE o]&3 PCRAEF}
In situ hybridization (ISH)2 ©]&3 RHD Hlo]#{29] A&&
AEg 2o BRI 22y, PCR 7Y vlo]gj2
FARE FE] dio] A vlolgiart EXAE Wiz
o] 7t AEHg F oF ARl wet Aae] B2

GFL F ¥ ohiz 23 WolA HolHA BE 5L W7

= =
ofele wiol gtk old WL ugsHA Balzney
AAtsh Westel 219 4 2le Aol ISH 71geltt. o] ISH
£ REERaY QgHoE sk x20d 7 ¥

gee wolE 2AEUe /T A8Y 5 glos 270
L Ao wlolg 2] REE & 4 A B, AFA £
M= TPssh s § & 29 ol 28
s @go] Ark

wpebr] 71E9] ISH WH-S 2k 7iadste] 2417k ool =
o] wpelglx {28 HEE F = MicroProbe™
capillary action system (Fisher BiotechR)y2 RHD H}o]#{29]
A% Agalel A% - AR ADRS ARt 2 AT

g Fasich.

A9l ISH 719



58 Uhgg - 254 - 249 A4 - 49
s gl g Table 1. Procedure of in situ hybridization for the detection of rabbit
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Fig. 4. Lymph node; rabbit. Alu positive control. Red positive sig-
nals for Alu gene are visible in the nucleus of mononuclear
cell of lymph node. ISH. Meyer’s hematoxylin counter stain.
Bar=35 um.

Fig. 1. Liver; rabbit. Red positive signals are detected in the cyto-
plasm of hepatocyte. ISH. Bar=35 um.

Fig. 2. Kidney; rabbit. Red positive signals are observed in the cyto-
plasm of renal tubular epithelium. ISH. Meyer’s hematoxylin ~ e Lo
counter stain. Bar=35 pm. Fig. 5. Kidney; rabbit. Mock-infected kidney as a negative control.

ISH. Meyer’s hematoxylin counter stain. Bar=60 pum.
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Fig. 3. Lung; rabbit. Red positive signals are found in the cytoplasm Crystal/Mount(Biomedia M-02)2 2-3%& goj=d] wled¢

of alveolar macrophage. ISH. Meyer’s hematoxylin counter g B3gn|AHo = #HAslgch

stain. Bar=15 um. Control

P HEzTLBE THEFEY FF AR dgHE B
Z ZUA717] 98] Probe Lock (Chromogen Enhancer, ol 4R A Alu VI mix probeE ARE3FH A, B3 £ 4
Research Genetics)S *]X| 6L alkaline-phosphataseol] ©fj gt Hao| 22 ¥ 717 ESF RHDVY 28] 2 X o3 &2



60 uhd g . 254 - 2

79 7} A7 E olgstaen, S4 YEEOSE RHDV
A=A G E719 ARG AHSAT

=2
oy

g =

Hybridization =74 &%

##2] hybridization 27 TP $3) thse wiE Ay
A BtE T Al HA 42401]/\1 0431 XLE F W
SAIZto] A@AF 7HE TR T FAU 23] ¥
gle} Gao] Aeg fA|5H] {% szl 918 30
Z YA0 " 587 BEgA 4-8-3F v} 28 30329 pepsin
(2 mg/ml)2] ¥Eg-AZke] 7H3 A3t EF probed] T
7 4% A B2 9IS £ F UAded 5L 2F0l
A probe?] FE7} 0.1 ng/ul & 3% wjekdt A WSS B
o]7] N&EIgen 7 #HAGE TEE 12 ng/ul ©lAth

ISH

Aol oA 2001318 71, Hl, 7 A%, A%, 2%, F
Ae thFe =2 ISHE AAS FF 74, A%, HE ol &8 74

o ©

r\l
NTC; jQ,
S rsL' r°\‘
| mlo

)

[of
N{N .

1oy O

2 A dol 73 PSS Bgow oE A9 A &
ol mlekdt kA WHS7RR] ohkst Axrt uebsteh. 7ol
ME 7 E A EAN HAe Ydukgo] HHEJTHFig.
1). thiie] %A E= periportal area$} intermediate zone°ﬂ
A BFEQUEY olE AEE ZA dor AT FHls
Aok AN E AT FFAE AEZAAN °ob“‘ﬂ_°1
A=A ThFig. 2). 3 Ho] A PP HAAEAA
EE 3l HFig. 3). YA HRTom FAMNAY F=ZHAA
ERER FEHOo T EA 3 Alu genedll TIE probeE ©]
3 A, FANS-S Fugte 2N Aol EAIVE Y=
S B3 THFig. 4). T3 24 tRFLE RHD Hpol# &
o Z+EHA %L E7Y ’l‘l;f} Z3 FHg o] & ISH 24
o g FANEE AF & 5 ATHFg. 5).

-]
L

ZMMW e AH 72128 4 U= ISH 712 probe
o] 2%, probe XA, probe] AE WY E ThES] &
29 7‘4711“4 HAR ol wE e AR o R WY, HEHo
vlo]g 2, Al 22 YA ‘3! °7<47<]'4 AM] de] o]&H
3 QIERIS ey o] A ISH 719 23 =
AlZko] g Eo] FES "t’é% Agkshes o R #8617]
e 254 U%ﬂfﬂ Be @Hg 7 Uk webA o]
o thet a4 AL F A Wyge] B Aol
583 MicroProbe™ capillary action system©|th. ©] WHH2
o] &alol=g ghro] BAARGS o] &3 WPoR &
o] Aok ARSF @Al WEAIZEE dEate] A WA
< 2A7F oYE BET 5 J' EAHA 7Heltt wet

(o3

A
BFIAIAE oI5

lﬂ rII. —IN

Ay A B §FF = T ﬁl‘i’iEEﬂ g _7,4_11,01]}\1
probed] EE7} 0.1 ng/ul 91 73S vlofet ok Wb
AN&slEow F57F 12 ngul Fg o 7P FAE kS-S
HolE Aoz Uehth wehr, & A3 2AEL vUE W
AR At 2H O 2 MicroProbe™
& o] g3t ISHE Al=3h= 4%
T A& Aojth

RHDOIM THasle W22 shs] &3 A4 vlolegs &

A7E dojute BYd thsf] M2 zol7t Atks o7 sAE
o] Rustgrt 480 ma 228ty AFE F3) RHD ulol#
29 Fo 79 AE7} 7 Eon H3F vloleA Fge] )
Z, B9 AAAZAN AEHUTT HATHEY 3 2
RT-PCR ¥ ISHE 53 AFelA 74, HIR, #, A%, 4
oAl mpelE) 2 Ak HAESHTiE Bstch !+ °]°ﬂ
ol A= = 7P g Agd e
dho)] 278 T3 49 E719 o8 A7 AAF g,}, 7
A% #HE 42 MicroProbe™ capillary action systems
o83+ ISH AAY 7% 100% F4W&S 1T & UM
o} webd Wz e A7A4 RHD7F 4HE Aved

capillary action system
RYE 2h02A AN

= r}m o]ﬂ

ol A7) 7het FHige] AV|vhE SR st = RHD
£ 2308 & glogE AztEr)

olake] ZASL nigloz sl ISH 7ML 7|&4 whl
o2 RHDE Jwske 7 Hu} A7HE, AA|H S B
ok aHQl Aehgolng s)Ee] Je whE e A g o)
2 AN&ay FEI A el ¥ 4 ATk

HAtel 2

2 A7e @FFAY 27 2AT(1999-1-222:002:3) A
Ao A% FYHUL.

Dk
o

PR

1. Liu SJ, Xue HP, et al. A new viral disease in rabbit. Ani Husb



In siru Hybridization ©j )&t E7) &8 2 (rabbit haemorrhagic disease) 2] Al1<4; « ZFH & A%tk 61
Y g

Vet Med 16:253-255, 1984.

2. Gregg DA and House C. Necrotic hepatitis of rabbits in Mex-
ico: a parvovirus. Vet Rec 125:603-604, 1989.

3. Moussa A, Chasey D, et al. Hemorrhagic disease of lagomor-
phos: evidence for a calicivirus. Vet Microbiol 33:375-381,
1992.

4. 9P B710] 22 Virugd A3 A HAFH. Ak
] 24:780-788, 1988.

5. Ohlinger VF, Haas B, et al. Identification and characterization
of the virus causing rabbit haemorrhagic disease. J Virol
64:3331-3336, 1990.

6. Libermann H, Bergmann H, et al. Some physicochemical prop-
erties of the virus of rabbit haemorrhagic disease. J Virol Med
39:317-326, 1992.

7. olx}4, wH . )t} E71e] T4 A o) el T .
a9 B712] vpel Al FAPY. o jE4re] 33 #] 27:277-290,
1987.

8. Wang B.O, Xu YM, et al. Rabbit hemorrhagic disease (RHD)
virus induced-acute disseminated intravascular coagulation
(DIC) in rabbits. Int’l Symp. RHD 161-167, 1991.

9. Xu FN, Chen WE et al. Pathological studies of RHD. Int’l
Symp. RHD 180-184, 1991.

10.9Pehg- AXd, 5. £719] vloleiad E3A R A A
o gk} AL3] 7] 23:603-610, 1987.

11.891%, A4 B7] 2384 vlolei ] B, HE 7634 ¥
2|51 8 Qloff d gk <3k, v gk 3+3]#] 30:65-71, 1990.

12. Ohlinger VF, Haas B, et al. Identification and characterization
of the virus causing rabbit hemorrhagic disease. J Virol

13.

14.

15.

16.

64:3331-3336, 1990.

Le Gall-Recule G, Zwingelstein F, et al. Immunocapture-RT-
PCR assay for detection and molecular epidemiology studies of
rabbit haemorrhagic disease and European brown hare syn-
drome viruses. J Virol Methods 97:49-57, 2001.

Kimura T, Mitsui I, et al. Distribution of rabbit haemorrhagic
disease virus RNA in experimentally infected rabbits. J Comp
Pathol 124:134-141, 2001.

Brigati DJ, Myerson D, et al. Detection of viral genome in cul-
tured cells and paraffin embedded tissue section using biotin-
labelled hybridization probes. Virology 126:32-50, 1989.
Wilkinson DG. The theory and practice of in sifu hybridization.
In: In situ hybridization: A practical approach, ed. Wilkinson
DG, 2nd ed., pp.1-23. Oxford University Press, New York,
USA, 1999.

17. 408, o1M%. In situ hybridizatiorel] 2]3F SJ=] 284 A5

18.

20.

SuEA 934 2 o gh9) 3] %] 37:809-816, 1997.
Park JH and Itakura C. Detection of rabbit haemorrhagic dis-
ease virus antigen in tissues by immuhistochemistry. Res Vet
Sci 52:299-306, 1992.

. Prieto JM, Fernandez F, et al. Immuhistochemical localisation

of rabbit haemorrhagic disease virus VP-60 antigen in early
infection of young and adult rabbit. Res Vet Sci 68:181-187,
2000.

Guittre C, Ruvoen-Clouet N, et al. Early stages of rabbit haem-
orrhagic disease virus infection monitored by polymerase chain
reaction. Zentralbl Veterinarmed 43:109-918, 1996.

Corresponding author: 500-757, &34 A &5 &35% 300, g et FoA A Hzd
Tel: 062-530-2891( Ao ol th & &) g4l ), Tel: 018-636-7532, Fax: 062-530-2847, E-mail: chsdvm @netsgo.com



