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Abstract

Weerawan Tiwananthakorn* Sirichai Junsuwanar uk** Anudep Rungsipipat**
Achariya Sailasuta** Somporn Techangamsuwan** Sapasiri Siripornprasert**
Susumu Tateyama*** Ryoji Yamaguchi*** Kazuyuki Uchida***

THE DIAGNOSIS OF CANINE DISTEMPER
DISEASE USING RT-PCR

Thediagnosis of canine distemper (CD) by a reversetranscriptase polymerase chain reaction
(RT-PCR) technique using 2 sets of primer which were specific to two regions on the cDNA of
nucleocapsid protein (NP) gene of the canine distemper virus (CDV), Onder stepoort strain. Together
with pathology and immunohistochemistry, the RT-PCR test was used to confirm the diagnosis of
caninedistemper in 20 dogs. Histopathological examination revealed that 70% (14/20) had pneumonia,
50% (10/20) had non-suppur ative encephalitis, 33% (7/20) had splenicfollicular necrosisand 35% (7/
20) had gastroenteritis. Immunohistochemical detection of CDV antigensin the brain, lungs, and the
gastrointestinal mucosa were 85% (17/20), 58% (11/19) and 40% (6/15), respectively. In addition, the
positive detection of amplified NP gene by RT-PCR from the brain, lungs, and gastrointestinal tissues
were 100% (18/18), 83% (15/18) and 75% (12/16), respectively. Necropsy diagnosis made by
histopathology and immunohistochemistry corresponded to the positive results shown by RT-PCR.
Keywords: Canine distemper, immunohistochemistry, RT-PCR, histopathology
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@ o v ]
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az "4la (Appel, 1987; Harder et al., 1996)
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nodes) Iaguiau1e 21 lasiame RT-PCR uag
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duyulud Toundl
JEYEH Streptavidin-biotin complex method
(SAB kit, Histofine, Nichirei, Tokyo, Japan) Tﬂﬂql,“]gf}
primary antibody YUA rabbit polyclonal antibody
against CDV strain Onderstepoort (Advanced
Technology Lab, Oita, Japan) AANUANIY 1:300
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fe” Mayer's hematoxylin astananmeldndes
Qama‘ﬁﬁu 4 20 (Palmer et al., 1990)

ﬂgnmmn‘l«u‘iwmuaﬁ (RT-PCR)

Tumsnaaoinisiilasld Oligonucleotide
primers NUIU 2 ﬂ Ao P1 (forward 5' TAGAC-
GACCCTGATGTAAGC 3/, reverse 5' CTAAATTC-
TCCGACCACACG 3') 1ag P2 (forward 5' -3', reverse
5' ACTGATGCAAGCCTGGTCTTGA 3" L“]dJ‘L! primer
fifiaduiing o lnasumziu 10 cDNA ¥eaiing
ToTisAudu (NP gene specific primer) "U’f)xi!,“‘]ﬂ;’t']
Ul”ﬁ "Hfﬁﬂ qﬁﬂj L AU Onderstepoort (Shin et al.,
1995) §IAIUANUIN A Vero cell 1 do1%%n

‘Ll“lJl ®3U Onderstepoort 5 4x10 TCID

HAazAINIUANAY AD Vero cell wazhndu uaeu
RT-PCR miuifiu 3 Sunoudos dade'l1il

1. M3 §a RNA 9In3uiite @ Tao3E acid
guanidium-thiocyanate-phenol-chloroform
(Chomczynski and Sacchi, 1987) ﬁémﬁfa AN
vauazW 31u phosphate buffer saline (PBS) 300
1ulnsans (L) 1@ lysis buffer (0.7% 2-Mercap-
toethanol, Chaos buffer, 10X Phenol extraction buffer)
$1191 450 g 11 incubate figaingd 65% 11w
30 W17l AN 1392818904 chloroform LAY isoamyl
alcohol ﬂimm 250 4l Hazil IUAZNEU RNA
wazanediohingu 5 .

2. M3 “UATILH cDNA (Shin et al., 1995)

1502219909 RNA 114U 5 L. NATUABY 1 1f

reverse primer (mmwffwffu 50 pmol.) NUIU 1 L.
w wldidiu shIRZeufiganigd 100% w1 i
MR oy un w @ASinadentisdiesha)
‘Lf]ﬂﬁ'/u 6 Hl. 10 mM deoxynucleotide triphosphate
mixture (ANTP mix) (Pharmacia LKB, Uppsala,
Sweden) 1 ul.

40,000 units/ml. of RNase inhibitor (Toyobo Bio.,

10 mM dithiothreitol (DTT) 2 pul.
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Tokyo, Japan) 1 pl. 200 U/ul. of M-MLV reverse
transcriptase (Gibco BRL, New York, USA) 1 pul
5X buffer (250 mM Tris-HCI (pH 8.3), 375 mM
KCl, 15 mM MgCl) 4 p. 1 u 13ane iy
mie uw w1805 15 pdenasa @u 13
aza1e RNA $119u 5 . 1 uases PCR §alusia
(Gene Amp PCR System 2400; Perkin Elmer Inc.,
Norwalk, USA) FeiaTusunsul3 fie gl 37%
funar 1 527w domguvigh 95% w5 Wi
oz e fguvgh 4%

3. myiindSina DNA #1633 PCR (Shin
et al., 1995) 1A360 PCR master mix (USiaidenila
#1061 1@y 28.75 il 2.5 mmol. ANTPs mix 5
Hl. 25 mmol. MgCl2 4.5 . 10X Taq buffer (Boeh-
ringer Mannheim, East Sussex, UK) 0.5ul. Taq DNA
Polymerase (Promega Corp., Madison, USA) 0.25
Hl. 50 pmol./yl. forward primer 0.5 Ul. 50 pmol./pl.
reverse primer 0.5 ul.) W wlidhduludSne 45
HULADNADA AN cDNA Algvindunou 2 U5ia 5
4. viusuases PCR FadaTsunsu 38 4aaft 1
figaungd 94% v 5 1 ¥afi 2 T 3 qaingd
M3 3 ﬁu@aummﬂﬁﬁ?m PCR A0 quvigil 94°%
W 1 Wil m5u DNA template denaturation
Qmﬁj;]ﬁ 60°% U1 2 WA MU primer annealing
uazamwnﬁ 72% WU 3 W KT prlmer exten-
sion MUIUTDVVBAHNTE1 30 501 Faft 3 i
QUUYN 74% W 7 N

N137539 PCR product Tael¥ 1.2% agarose
gel (Takara, Kyoto, Japan) 14 TAE buffer Lﬂmﬂém
Mupid electrophoresis (Cosmo Bio, Tokyo, Japan)
Tagl# Wvina 100 Trad Wunaszana 20-30
it dou " Tae1d 10% ethidium bromide A3I19UAY
(band) YU1AUBY DNA aae1t gaas1lalemn uay
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Wwa

Qﬁ’mm%’iuﬂﬁﬁﬂym%ﬁ:ﬁmm 20 é7 Wy
pmsmaAaiInd aseenludaz vy §ail sz
152 W 1wu 01M5¥N 55% (11/20) 0IMINNILUY
maaurela wu lo vieu ﬁlfug,ﬂeffu 35% (7/20)
2IMINNVITVUMUAUDMT 1B o "8 1o
35% (7/20) uaziild 1 60% (12/20) M3 1)
HANITTY  ATNINGITING) @39R 2)
wsndteied Wuiheuaz “eFiavnlin lda
v 70% (14/20) szuvilsy mwun wlngl
m3snL vves wes werty wewazly “undwuy
laifiviueg (non-suppurative meningoencephalomyelitis)
50% (10/20) A593WVY inclusion bodies (IB) 11@;%6
152 M (neuron) Lmzmaﬁgwqu (glial cell) 50%
(10/20) (gﬂﬁ' 1, 2, 3 uaz 4) szuumuaumele
“wlvginuoadnt VLU interstitial pneumonia
45% (9/20), suppurative bronchopneumonia 25% (5/
20) 1Az WU IB ‘ﬁwaa{ﬁ'auwaaﬂammzwﬁaqmm]aﬂ
40% (8/20) FTUUMUAUBIITNUMSISAL VA
vSnanszzemsuazarl “uuuiiiien (catarrhal
gastroenteritis) 15% (3/20) HagimMIons ULLU“JJL‘L{’E]
m‘c’l (necrotlzmg gastroenteritis) 20% (4/20) UBNIN
u‘nmmvauq WY 3NN NUSNHWULYRS lymphoid
depletion N30anYMY follicular necrosis 35% 7/
20) WUMIONL uidomhmae s namaduoms
uazden 15% (3/20) 2015199 3 Nt wsn
@579 1B llﬁ’ﬁa’?mzmmwmhm it s
152 W a1 50% (10/20) szuunely 40%
(8/20) TLULMIAUBINT 24% (4/17) 9307Z0UY

33% (6/18)
wanouyuIug Taunll @590 3) nag
WU 11139952900 1B 1AWIARIINITATINIL
paneniinenialy Tasasramulussuuilse
unaN sTuumaaumele sTuuMaaue s
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naveSonz o 14 85%, 58%, 40%, 1y 38%
muadu Tao wivainuueudnuveshy mumad
oy 1w szuumaAmelanuianeluiinae
wazmse laTanar WYeuwad alveolar epithelium,
bronchial epithelium L@% alveolar macrophage (gﬂﬁ
5 way 6) szuvlse mnuiimelutiunde oz
T Tawan wveuwradilsy m (neuron)uazmaﬁgmu
(glial cell, microglia QY astrocytes) HazuTM "y
lovouwadilsz M Tussunmaduemsnuiame
Tuiuade wazlelanar wveuwadibeydima
Aueisuasiiotiazou Wy Sumunszaweglu
lymphoid cells AU51IA 2181 white pulp (;;ﬂﬁ 7
uag 8)

wamalfisognlsindwes @i 3)
w launluiodovesszuinls: m unan
szuumaaunely sTuumaAueIms tazeden
5uq 14 100%, 83%, 75% uaz 80% AWK
Uit 9)

Haved RT-PCR AN 9AARDINUNANA
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fidetinaluudaz 35l onndoedu wu u umm
1 5 5ganensineinsinliny 1B ugasINLITe
@ & F ada a =)
4t tiv'ldTaed5ouyuTnug Tawiinaz RT-PCR
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310 1 se8T5ANgane1FINe1weei U UBY non-suppurative encephalitis with
I~}
perivascular cuffing, demyelination, intranuclear IB (@nfi5tan) (HE, bar=20 pm)

510 2 sesTsamegane15Imervesly “unda non-suppurative granulomatous
myelitis with demyelination (HE, bar = 25 tm)
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51U 3 u aweudnuveshy 19a dvmeluiivede  lalanwar wu uaz
ulesy muea glial cells (@nas) Tu cerebellum (IHC, bar = 40 um)

s 4 u aaeudnuvedls 1dWa tfumeluiunde vazlylanar au ves
neuron (QNFT) i cerebellum (IHC, bar = 40 um)

31
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d‘ aa a o = ¢ A
st 5 seslsameganeiinewedtlea 1 avduagFuUeAmeluradbel)
vaeaanies (QnAs) (HE, bar = 20 um)

N

51 6 u aweudnuveshy luwadibeynasaaudesmelinlen gnas)
(IHC, bar = 25 m)
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y a a < a L4
51U 7 seslsAannganens 1 awuagiuved melulylawar suveuwad
goynszinzil 172 (@nAT) (HB, bar = 10 pm)

o=

y a o o A
517 8 1 aweudmsuvesy Tuwadeyvosnszmnzil 1z
(IHC, bar = 20 um)
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g 94 1 awediwamsasiam uiiandleum) “alisaudulaudt RT-PCR Tagld
4 4
primer P1 11nFie aved tuvwieay 12

M 1 2 3 4 5 & 7 8 9 10

bl ] 0.355 kb

(M: 100 bp DNA ladder marker, Lane 1: positive control (CDV-infected vero cells), Lane 2: negative
control (¥1nau) Lane 3: cerebrum, Lane 4: cerebellum, Lane5: spinal cord, Lane 6: lung, Lane 7:

tracheobronchial lymph node, Lane 8: stomach, Lane 9: spleen, Lane 10: urinary bladder)

310 9B 1 asdredimamsasinm uiiiad leunt “allsAugulaeds RT-PCR Taold
4 4
primer P2 1INFHO Av0d tuvwieay 12

M 1 2 3 4 5 6 7 8 a 10 11

1.0 kb

0.5 kb 0.482 kb

(M: 100bp DNA ladder marker, Lane 1: positive control (CDV-infected vero cells), Lane2: cerebrum,
Lane 3: cerebellum, Lane 4: spinal cord, Lane 5: lung, Lane 6: negative control ({1na#),
Lane 7: tracheobronchial lymph node, Lane 8: stomach, Lane 9: spleen, Lane 10: urinary bladder,

Lane 11: mesenteric lymph node)
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