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Histopathological observations and investigations of antigen distribution
on the lesions Induced by canine distemper virus in dogs

Seung-kyoo Seong, I1-bok Seo*

Dong Wha Pharm. Co., LTD.
Department of Oriental Medicine, Se Myung University*
(Received Oct 4,1995)

Abstracts : This study was carried out to investigate the distribution of inclusion bodies
in the tissues as well as to observe the general histopathological lesions of dogs infected with
canine distemper. And also, the reliability of diagnostic values of inclusion bodies and the dis-
tribution of viral antigen in tissues were inspected by immunohistochemistry with mono-
clonal antibody.

The results obtained were as follows;

1. Pneumonia observed in dogs infected with canine distemper virus was classified into in-
terstitial, broncho-, and broncho-interstitial pneumonia histopathologically. Each occurring
ratio was 35, 45 and 20%.

2. Histopathological classification of the canine distemper encephalitis was 20% in acute,
60% in subacute, and 20% in chronic encephalitis, respectively.

3.The organs in which inclusion bodies were predominantly distributed were stomach(82.
6%), cerebellum(62.9%), lung(62.1%), cerebrum(50.0%), urinary bladder (46.1%), kidney(36.
0%) and pancreas(25.0%). Intracytoplasmic inclusion bodies were mainly observed in the or-
gans except the brain. '

4. Canine distemper virus antigens were detected in the numerous tissues as well as in the
inclusion bodies observed in the various organs. Antigen detection ratios in the lung, cere-
bellum and cerebrum were 68.9, 70.4 and 52.2%, respectively. These ratios were somewhat
higher than those of inclusion bodies observed in the organs.

5. Canine distemper virus was mainly distributed in astrocytes and ependymal cells in the

brain
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These results suggested that the histopathologic diagnosis of canine distemper was reliable,

and the spread of canine distemper virus in the brain was related with cerebrospinal fluid

pathway.

key words : Canine distemper, Pneumonia, Encephalitis, Immunohistochemistry.
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Canine distempery HAA|AZHOZ JAASHN &
L olE & WA S Hole TG vlolg Ay AY
2.2 176002 7ot e SHFEANAM AFgl o
T 5 94 Ex okdAY 943 es 4 &
o

Canine distemper(CD)¥ paramyxovirus®}, mor-
bilivirus€: o] 43} Canine distemper virus(CDV)e] ¢

@ Agez’ il %, 50 59 A%EES 17
2, AN 5 IR Y 45 A

CDV #EoZ A% dd54L 299 Az &
o}F719] R o e} g HEH e =
QHE, U F, AF 4, 71gAgo] &5 AAL 59 &3
7] FAE FUE st ARy A3 EAZz
13} hardpad disease s} S5 AZ, FAnjv], AAA F
d 5o AAFEE BFo] 7h5sge.

CDV 99 B4 B 7134 A4, 9=
719] 923424 9 ustsd Hg otk of H
retinopathy®, A9 F44 HAle AAzA] 7Y
2 B AopgAre e dudolAEF ] dxY
A g HAE QA oyEAe] P4 Fo] Bud
a} gk,

CDV g o] AR 23 & & T4
of Ay B AEAY TUAE AW Sl wet
a1 B¥x 9 47} sl Dobos-Kovacs’s= CDV 7
A A Y U, AxAY UMY #FL Ad
Ao 74X} low g, 7|#A, HE, o, A7
o 7] (renal pelvis) ¥ $JolA B {A e Fao] Eirin
3ot

Mg 2 W E¥XZ Hol WA wlo]
2] 28 Z(leukocyte-associated viremia)o] 2] ¥ FZF
0.2 wlolg|art K3 of7|® AR HolmY, o

= 2.0
RR sy

WA ol 2o AT A5 Y 58 Be) o]
ol &#A 9t} Canine distemper en-
cephalitist= measles virusol] 93 =@} vH 9 3
A o] frALehe] measles viruse] 93 g g
2 dAZG" 2 2y CDV Z2dA 5271 4, of
24 dojueAe odx BgAdY, Fgdxrlde
CDV7} o) AH o gt g5zt dof
yn, B ErEE 4% A9t #Hsie do
gt diata Qo

CDhY e G454, 484 vy, 2344
4 BAAS #F, X F Y, ELISA 719, |
d243371yY, 9@ vholgla Yo AT A
FZE T3 o] FolAh A Adyoz 34
Ao g 27E Ze ) £ AXFAY 5Y4A
£ £&3tE ol9d HEARHAAY FGEA FHo]
Ags Tgo] gt Ba% 9l oy, Palmer &
g vlo] B & straing JFHOE AN AE L
AN Add T FEAI BAE o€ 9% B3t
e A€ S0 TxA B FDF 7)o disjA
&g A7 gt

o]’43} Zo] CDE f47A HALY F83 Yoy
g CDVe| o s o] Ao A measles virus 7+
o2 s Ao g3 FFRI2 AAA FYY
g A7 fYHR o FHdMY AFE A
A5G- AQojrt. o]d) FuoA A dAF CDY ¥
22 H g2 2 A7 B 9AY FANEE 4y
E1 gYA Y JdA 71X E w9225y s
58 A%k, 280 CDVY £X ¥ Hxg CDV
o xRARE HALE Es) Y8 E A¥S &
3ot
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8¥ Alolo] Mgt FojHg, ZAdgn
F3 g 9 FoAstadTA W Fdae] £3
o2 E oF WAooz CDE Fud 31498
ez Ak
He| =25 BHE: AL A Y EAbAIR A
A% Sd4AAE BFY F HYxAHA
A A, A, A, 2, A%, TH, 93, E
A, 2 2 e 5L 10% FHYLETUN 2
AT 1HE 22L& gukAA 2 A A
AA stepho] Lot F 4m FAY = HEH
5 F4)8te] €323 3l 1 hematoxylin and eosin
(H & E)y3dAE 3t od, $3407%4 B9 @&
A& 93 ¥ 22L& Luxol-fast blue g 4-g A A3}
of F3@Pv|F o g gAY

Hofxa|alety Y Az AL
Hsu F*o] A% ABC & §&8&3to AAs
}. YA A= mouse monoclonal anti-CDV(£ ¢
A =Y e AEATA vpol# 23, Orvel ¥4} A
F)E A3t en ojx3A 9 avidin-biotin co-
mplex: Vectastain Elite ABC kit(Vector Lab.,
USA)E AH5 ST AMES 2F0) ojAE
A& HX3t7] 93 poly-L-lysine 2 &go|=&
AYsnon dJEHOR 4m FAZ 2L 4
Hato guatuAg F A Hg 940y
oz g3ttt
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SANESES HAIYZE D aE4:CDE HAL
g F 31oF 2709 R o]sr}t 79(22.6%), 2-77)
Y3 o] 134(41.9%), 7-1270 42 o] 104)(32.3%),
127898 o]de] 14(3%)2 Jebtch 4434
of g ZALEAH U T, 7]1H & BolEs 5F7]
FATH AR, F7vhH] T AR FEC] M B
o] TAHUL HAIY FEALAE FHEHY W
g EE @AM E ol2d Y45l 5
o2 259t} Table 1¢] QA=A o) By ux
& A3t

o4 HY@o] FAHAY R R d&
718 9 AFAZH o BB AF Yol
A ARem ¢ 3] HE, A9 £ 3499

Table 1. Clinical signs in 31 cases of histopatho-
logically diagnosed canine distemper

Symptoms NO. of Animals Percentage
Respiratoy symptom 23 742
Nervous sign 15 484
Diarrhea 10 323
Vomiting 2 6.5

A& ol NA ddd e AH N Fgat At
Ao HE A 7lEre] FrME G
o AXYTE A7o] FEAHA) st

Ha|XZ| 5 4 :CDE #A}g 319 F 204
ANA HHe] 270 FHAHILH, HPAL HIYR
At o2 ANAY, 7|BANAAGANE ¢ 7]
B3 AQog FR3AT. Hxyo] EWEAX
(alveolar pneumocyte type 2)2] F24 2 FZA ¥
o J&Eo 2 FEA MFHT NAANY L HEY
el 454&E0] #25R g 344 dHo)
74)(35%), 71 A HEZ W Ty 3FTF
o AMEI AEEH 245 A ME o) F=
T EAEAAEY FHOE i HFH 7|FEH
A HE ol 441(20%), EF T FA AFAHE
7H AEH Z|#A g AXFE A Qe V1B
X #H @ o] 9¢)(45%)2 el T}(Table 2).

CDZE # A3 3191F 154ddM W zZ o
Hge 270 #AHAY. BHE H¥42AE Van-
develde 579 ¥F4Hel &3t G4, okFH £ @
A gor R g7 AT A4
glo] 24 (white matter)o] ThFE 2719 S5% ¥
g YAshe A JEAshE ol A X (astrocyte)
9 gitter celle] £@o] Mol F& FAH o] 39
(20%)2A4) WolmA X Mol N FAHF 9 B A7}
FAHALH(Fig 1), B4z WHa g7 249 gem-
istocyte, gitter cello] 2@ 383 B2 HYHFS ol
Axe] e B BAE o134 ¥ Y (Fig 2)2
94(60%), -z Wi g7 ddFAH ATER o
Fol7 #AFY AERET Uy gemistocyte 3
gitter cello] YefhE TN - 34(20%) 4 #3
= 1t} (Table 3).

F4,0134 2 e BE o oA Luxol-fast blue
A g 27)9] AEG gz EE] AU

AP AP Y283 ERee dxz 4 %
71 4 Ao A Y225 YRl g #FsJd o,
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Table 2. Incidence of canine distemper pneumonia according to histopathological classification

Interstitial Broncho Broncho-interstitial Total

prieumonia pneumonia pneumonia No.
No. of animals 7 9 4 20
Percentage 35 45 20 100

Table 8. Incidence of canine distemper encephalitis according to histopathological classification

Acute Subacute Chronic Total

encephalitis encephalitis encephalitis No.
No. of animals 3 9 3 15
Percentage 20 60 20 100
Table 4. Distribution of inclusion bodies in each organs

. No. of No. of

Organs inspected animals detected animals Percentage
Lung 29 18 62.1
Stomach 23 19 82.6
Cerebellum 27 17 62.9
Cerebrum 19 8 50.0
Urinary bladder 12 5 41.6
Pancreas 12 3 25.0
Renal pelvis 25 9 36.0
H AL g R 29 delA 94 E € gaAaAR g4 AAAE AYstae AXA 344 F2 #3E

AW AE] AT F40) FAHAUD. A9 FA
¥ (chief cell) @ ¥ A ¥ (parietal cell)d] HEHL vHA
AA= ol Vehtor dA FRE A A
Y A7 B8 22HAT G2 YBAE
B ACHFg 3). $B PP E REHoR &
gEo 28423 P TEH o2 WAHY JdE £
A& Bygon o gaue AxAe 277}
B9 BYA 7 BEF ATH(Fig 4). 259)F 94(36%)
o] A72d 7| (renal pelvis) o] AT AL AEFY
A BAY BYAZ #FHAG AL F 1249
E BAYH v 399 374 E (pancreatic acini)e] 4]
U == AFAY FAA7E BFEHAY o] EF 19
AME AT FHAZE SHEHAT. AB AL Axe
o)A CDg EAA Wyl g4x Wi WAy
2ol A ubyl vk A& (subependymal white matter)o] A
BaAHPon £33 o] RAA A HEo] o
Shm du2 AM 2EEH7 9 (Purkinje cell)e] o
B NEAANN TS BAA I FEHALT

Z+ A7 92 234 BUAY AFEE 9, oM,
A, U, 43, A% 2 AT Fo|Hon(Table 4),

Ak

7t &Y CDV #Hle 2F - Wgdzastgoz 7 )
A A7) 2AF B vl oA T4
o A & AXAY BYAE EAste CDE g
® A4l 230 g9 BXE A A3, 970
AE 713485 AEAY BYAAM FAutgo)
F2 #AHNoY A dEAe AXSEAAE
e NEAH NAAFHAY ATZAN HPie) &
% kg o] AAHYTHFig 5). AolA FRAE F2 9
#¥-(fundic region)?] YA MAAFel) §)xg FHE
o ) & AXAdAM 2 Bad vhd 398 9
o] R} AR} AR AX MEANA F
otk g M Heret A% oA %a E(epend-
ymal cell)o} WA o] Hol @A ¥o| Fo) F2
sHon g2e A3 9 MEDA T gdo] R
A, 342 (gray matter)oll = o] Ao R XA
AT Axo A AL WA AR L A4y
A& FAEE 454 H P (rostral medullary velum)
3 HZ 4 M 2 (caudal medullary velum)e] 44 ubgd
WAAo| F2 R 3500(Fg 6), HAZ Bt
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Table 5. CDV antigen distribution in various organs and tissues

Organs Rate Organs Rate
lung Cerebellum
Broncho—bronchial ++ white matter +++
epith. gray matter +
Alveolar epith. ' + ependymal cell +++
Alveolar macrophage ++ RMV ++
Bronchial gladular ++ CMV +
epith.
Stomach Kidney
Chief cell ++ parenchyma —
Parietal cell + renal pelvis ++
Cerebrum Pancreas
White matter + + islet —
Gray matter - acinus ++

RMYV : rostral medullary velum, CMYV : caudal medullary velum.

— : negative, + : mild, + + : moderate, + + + : severe.

Table 6. Antigen detection and inclusion bodies observation ratio in lung and brain

No. of inspected No. of No.of antigen
Organs animals IB detection positive animal
Lung 29 18(62.1) 20(68.9)"
Stomach 27 17(62.9) 19(70. 4)
Cerebellum 19 8(50.0) 10(52.6)

IB : inclusion body.

+ : numbers in parenthesis indicate the percentage of inclusion body observation and antigen

(choroid plexus)®] MEA)ME Futgo] HEHYY
th AgelME AFZ7) G, Aol M e HE
v 35t BAAE BANAY FH dAE 4X
31t} Table 5).

WA &, didel st BFYA Y @9 &
g9 AE LS vuY A7 BYAE BFY 7
AL oA x Fhdo] AEHZ oY FYUA Y AN
&3 Atte ol & Bl & FStrH(Table 6).

CDV 2 ZEFAE 0|83 AP 422 CDVY ¥
W AnE HP o= FAslr) 93] 1949 A9
1069} thx]o] tjd CDV 3o F¥E B#53A
vl AMe HAGAE, HolwAEX 3 Wdy]
(choroid plexus)o A, > ¢] x| A oA £ o} w2k 7] ol
A FE o] FREHALY, 259 doXE 2
23 Z9Y AZAR 7] 2 F AN F(granular
cell)o] A EA7 ] HYF o 92§ A7 A (neuron)
3} 4] 273 F(neuropil) I M T o] AEHAT. 1
ATE Table 70] 2.9FsH50h

Table 7. Sites of antigen positive reaction in cere-
brum and cerebellum

Sites No.of antigen positive animal

Cerebellum(19)*

Choroid plexus 4

Ependyaml cell 14

Astrocyte 8

Molecular cell 1

Purkinje cell 3

Granular cell 4
Cerebrum(10)

Ependymal cell 4

Astrocyte 6

Neuron 1

» : numbers in parethesis indicate the numbers of inspected
tissue.

U~

CDE 1760 o] % /452 R 718 §4FE
Zadol 387 8T ARA F4E FFoR e
B4 B okgAY d4d e ¢ oy Axjzt
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A AAAH 2 23T Jon SdME j4A
HAle] #8 Yelo] 51 ot

CDV A5 & A&HA 7#E*, AL} ¢3to] o3
EAHE 948 A3 € "N gF2" 5 A
o] A} WA 8} subacute sclerosing panencephalitis(SSPE)
%3+ multiple sclerosis(MS)$} A3 EAES Ado
M o] AW ESY $88 AR do] Ha Yopt

Summers$} Appel®& CDV protein gene?] EA 02
s CDV #AgA AXEL FEA FA o] EAo
g 3t oy Pamer T2 TtFE Hlolgl 2 straing
AEANZ ZHAFANAN FEAE LA o= 9% A
U2 @ate Ag ol o A9F JA 7 A §A o
2 3t

YA BA ] BHg T3 volg st Ao 7Y
H dE 2u¥g b oy o A2g e vE
£ 97l vz AGAel 3o HlEE T FE A
stE Ty

Mol BAlo| A Wzt E 85U)HY, &
B 272 53 A29) Moise®= HAHFE 314
¥ A ZAPYA It &3] 245 E 121659
o} 7H4 W7+ Ao} At

Gillespic 72 8% o] WAl 13 FHEF8 12-14
FYo) 23 FAFEsHH WA &G} 7 Sttt &
2.1}, Greened} Appel’2 CDol| th B L 2] &2 0]
2 s wi=A] AnsAge 4o 3 53] Car-
michael¥*& WMAHF Ado) 7} & o]fE EA o]
A9 vt ALHE dof] YUAFT S 3o P4
A Fag o TEUGY Ao WAL E
olg} 3tgich wekd CDYAY #AAE ST
W& Gillespie 579 WA T2IYPL MEAEA
T 249 & AN FAHFE AAEE o] F
st Addd. H2 FuUdAe JAHFT Fox
CD7} ¥¥sEd ol IudA Al#HE ¥Hilo
DHPPL Z§wjalolng CDFA Y 977t d&utgh
FFo] obd Gio)7|& AL T A0 FA4F
HExz o] YAHA F& o] 1 FEAR olf
2} 33

#74o] CDV @EZF A 7)o S5 EA X(alve-
olar pneumocyte type 2)9] 4 0.2 Q1§ A4 3 8 (ep-
ithelialization)7} VEh}® 7| #4723 HAZXZHY o+
IFTE AFATY AEa 0] FEHA ¥ b

3 4454 4 565 37t HE AN S
AZEe 2, B 24EH o)3AH gzl
flod HXUe EE AT, EFHEEC] T2
37 =y ol AF T ulolgA 7o) gle
d EF Tk AL AEF A BAFHA A2
Hol ot A A@ e FEgo

2 dTIHE F 20909 7 t2dHHEF CDV
d o d=9geE ol fud A4 HEL
7o(35%)F o ThE AlFolut whelzxgte @z
dol gA"HE 71#A AgH VRN WYL
134 (65%) % T

A Jaduule|f A g e EOHE EAL udlEA
Hgog ol YT #d vlo] 2] X(leukocyte-associated
virus)7h @A Eo] Ao s HiF
HE NI Qe Fohu A F(astrocyte) o] 710l v}
ojzi 27} Astelo] ot} Mutinelli §%& ot
A 29 FX|(marker)$! glial fibrillary acidic proteinzh
CDVell t& G2 EFA o] E AW H F 4 (double-la-
beling immunostaining) 71 & F3& CDV SAHEF
94.4%7} WolwA XYL ¥3 CDVY XM ¥(target
cell)= ol A2t 3 & AFAAE Hrfof A
UL F2 WoluA LA FFEH CDVY 344
Iz doluAEgdE &+ ANt FE2F(myclin)&
AArte 8]&7)okal A Z(oligodendrocyte) st 4174 9 o]
Ak g9 FAgol BEEHE FU2Y R YAy
Ay dog Qg d4-2E AYsirlde 158 3ol
Atk AFE W AFE0] 2% /|HE AEtn
QAT AT 71 -] YA A g3 Aol

A z7) o s 240 CDVEL 9 ol v sty 5
xZo] BSHE o2 Hol CDVE o AR A 2
ol oja gzrt dojuul®, o] g5H CDV
g ole thE A EFEA o Huf WM F,
u] Ao} i A E (microglial cell)o] A reactive oxygen spe-
cies(ROS)E £u]5te ulolg|2o] 7Hgd WoladE
© EEoln 7238 YAeHE SET|otuA LA
FAPG & A E FAH G 9dte, dF
9] cuffingo] £4Q WAH G v AT Grx
Wxlo] AEHGLH, o] FAFA EFEA o
ol Ao} A E 7} 7S ol ROSE A4/ ol
2 Atz dch

CNS7H &4€ 2e 3% MotmAEE 34, vy
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9 FAHEY olA® 1 A V)AL WA &
Z ok B dFME g2y sy 53 A1
A} Yo &) 7H 2] 43 (glassy appearance)9] S Al
A& HolE v FopTA X, o] 21} gemistocyte7}

T BEHAT

Summers §*& oA violg 28 o] HALA
o} A ARG T2 EX3E AR Hol o
Hole 58§ ue vholEart Agdnn 3
o & ALAME 249 A4 A g TS dEF
) 3 Z(rostral medullary velum)?} ¥ %= M A(candal-
medullary velum)e] HAuhA ¥ L o shd w7 o
Yol A XA g CDV $A o] #&F o CDV
o s M+ CSFY mek dojye Yol &
A=At

CDVE EE AAE, AZME T 2840] 9
o] 2ALEH CDV ZF9A EFHLZ Yes ¥
AA ezt A7) L 2AY EX B dFAE0] F
A& 7}A gkh. Lauder 54 7%, ONS, 3, 214 %
AF o2 BYATL #Fo] £ol3rta sgon,
Dobos-Kovacs’= H&E g8 S8 @3, 7184, 5
¥, A3gry, A43297), 718 € fA5dAA YA
F2 g3gdu sy iAoz BUAY B¥ =
Zde) AE, a9 g wet 1 $¥ 9 7 o
Sulf, & AFAE 4, 44, 9, oo, 33, A%, 3
o] £02 BYA7} BHHAG. o)H AFApel ¥
8wt N o FANEIL R & ojfE BAE & )
A57 AQn AANE o7 BHE A5 TR LS
o5 ojBAn st 44 2] dEo’ WFy
Bdo| £olatx Foky] WEelgr AAET. o]H A
FAE g3 FYA = P 10~1494 2}
5~65:7F A48 F 2AYAA #B2A AGA, §
3 Y7 AYHA A9, AAAE AT
715 e AN M L8 EASe 22 4
2 YUk B A7 HE AYstne LE A7
A AEAN BAAY BFo] £ojgAen ol Do-
bos-Kovacs’e] Q72 3¢} A28k ot

CDVY 9aZ4 o] JE7j@e)AM o]Fofxmz 4
oz sy CDYAE ZFdz7]d =274
4 (lymphoid depletion)e] EFAH o2 #&FHY, 4
AAZGA o] Al7le] HALHE o7t 338 =8|
Az7)d YEYE EZFAAL giato] ST <

TEQ
SEs

Tag 99AdE =AY FZF7T At a4
HE o HAgME ofe} FAE o] YEh HF
Well 2L A7t AR a7 = g

B dToA #2¢ 1249 vFF 7464 @9
3 JEHAtAAd ] BEHA o= AP L]
Uehd gZ7adaolg 450 f5d d5=
49 A A xS o = AR

£ 74 YA 38 32 T
CD 39 f84& FH87] 48 A3% 2
o)A BYA ] BHu &3} CDV @S EHAE °]
28 P99 H&EL s 2g4d v 4 ArE
A 22} 6.8%, 7.5% 2 2.6%9] FFELE FAE L0
g4 w4 degoy gEEFA S0 LT WY
o AA, AAH oHgE nHPUH YA F
&g 44 AL F¢ CD Ado] vh H&3
Az,

B AN Zt F7] 2 23 gde] BXE Y
E o2 FSUAs BHHAD FA9G 4R,
Miry %9 Z3}9 nt7A 2 BJA7} 2 dEH
2 Ggd 71 BAFY ALY AEY AEFANE 7
3 CDV A urgo] #aEAD. A9 A¢ FdA=
F2 AAF AA Rl 2 FA]E(chief cell)} o
A ¥ (parietal cell)o] A B&E Yo P& anh A
Ho] AAF FAES AT AEA FEIHT
ol ulolg|2e] Hust HE FE viremiaZ 3
A7) o] @) BEI} B2 HAgHe vpolgx
ggo] wo] ¥X¥3= Aozt AtRd 44 H i
qMe HAGAE, §47 R A4-H G 743 &
ZuAg, A&s A gdo] F2 ¥

Mutinelli & CDVS} Holw A ¥o] tfg o]F3
AgME T8 CDVE HolaMES w4 FsAof
0 gtk £ Q7oA dolaAEqA &de]
F2 AZHPoY 259 2FHAZY, EAAE
(molecular cell), 3} % A E(granular cell) A7 ¢ (neur-
on)oll A} FAG 27 ol WA Xo] A FAE vlo] 2
271 Fdo 2 gad Ayt AgdE

2 dFE FYdA AddAed CDE FALg
g Aoz Z A7) 2 2AY B #ANE
o} 2A FAEEE FFsI¥ oy CDE Jdste
g Qloid iAo BEE F¢ Wz A
Yol A e HFeta ohgE) FAREY BHEL

ol
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3 CDVe Huj A 2o g HHH o2 Yolr
$tt}. CD7} Abgtol A LA 3He SSPESH MSo thd 2
Frdda A0 FA f&A HAALY F8 49
F ol AT FuoiM e AdFeATE Ao &
o2 o) gi# Rt FFARIT FHAHY d7t T
gefoof stejet ALR T

4 £

B A7Ee 4z gx o /| oy Jgd
3lde) RAGE oz s tadsd oA e
g8 A ¢ 499 ¥A2AGH 54¢ dE3},
gezAsgor Ady A7 Aot FEHA =
A gads 2449 718 #2NEE AT
& HozAsetd e Tk FYAE A
= yezgety dayio Ade A5 24
AN Ocdngde] F2E AEo2A /) H2ds
Hge yeud s &3] AiA s o
&3 & A%E 4T

1. A gags A@e gezAgy ez 3134 A,

rotA

7182 HE, 71 #AREA dFez EREAeH &
Zho] A ] &S 35, 45 2 20%1 T}

2.7 d2dy H98 YzAFH o2 FEIA
o ul FA & o] 20%, o}FA ol 60%, T A F o] 20%
At

3.7 A7d BUAY 2dE2 9, 2, #, g,
W, A R A Folem 747} 826, 62.9, 621,
50.0, 41.6, 36.0 2 25.0%5ith AAAE At Al
ZAY FYAt F2 BEHAS

4 %49 Ex: HezAgHoE FUAN B
HYd ZE B9 dAHQoY BYAE BHY &
AN AN o] AEHA Hga 2 % o
oA 89 A& S 217} 689, 704 B 52.6%2 %
A} gEnlgs FARHA YEET-

5 HolA g9 F2 HolmMIY HATAH X
A AEHAS

ol/}e] AHE FHste B o /) 2w B
z2A84 AdE & A Aol glon, 7 d2dFutol
P29 AT HHFde 357 #AHAT A
=R 210

Legends for figures

Light Microscopic Findings

Fig 1. Cerebellum of the dog infected with canine distemper vitus, showing status spongiosa with intranuclear in-
clusion bodies in astrocytes(arrows). Perivascular cuffing, reactive astrocytes and microglial cell are not ob-

served. H & E, x400.

Fig 2. Cerebellum of the dog infected with canine distemper virus. Many reactive astrocytes(gemistocytes, large ar-
row) and lipid-laden microglial celi(gitter cell, small arrow) are observed arround demyelinating lesion. Note
intranuclear inclusion bodies in reactive astrocytes(arrow heads). H & E, % 400.

Fig 3. Stomach of the dog infected with canine distemper virus. Many chief cells have both intranuclear(large arrow)
and intracytoplasmic(small arrows) inclusion bodies. Inflarnmatory reaction is not observed except slight cel-

Jular swelling, H & E, % 400.

Fig 4. Urinary bladder of the dog infected with canine distemper virus. Transitional epithelium is undergoing va-
cuolar degeneration and many variable sized intracytoplasmic inclusion bodies(arrows) are observed in the cy-

toplasm. H & E, x400.
Immunohistochemical Findings

Fig 5. Lung. Positive reactions of viral antigens are observed in the cytoplasm of bronchial epithelium(small arrow)

and bronchial gland(large arrow). ABC stain, % 400.

Fig 6. Cerebellum. Strong positive reactions of viral antigens are observed in the inclusion bodies of the astrocytes
(small arrows) and ependymal cell(large arrow) which are in caudal medullary velum of the fourth ventricle.

ABC stain, X400.
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