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Effect of Modified Live Virus Vaccine aganist
Canine Parvovirus Infection

Ki-il Yoo, Jeong-hee Han', Hyuk-moo Kwon and Kang-moon Seo
Department of Veterinary Medicine, Kangwon National University, Chuncheon, 200-701, Korea

ABSTRACT : This study was performed to verify the effect of modified live virus vaccine
against canine parvovirus (CPV) infection. Serum hemagglutination inhibition (HI) test, his-
topathological and immunohistochemical techniques and polymerase chain reaction were
used. The results were as follows: 1. During the experimental terms after vaccination,
serum HI titer was stable. Geometric mean titer (GMT) after the Ist vaccination was 280.
After virulent CPV was challenged, GMT was 1,306. 2. After challenge by virulent CPV,
the vaccinated group was not shown clinical signs and gross and histopathological findings.
3. After challenge by viralent CPV, the vaccinated group was not detected viral antigens in
the small intestine immunohistochemically. 4. After challenge by virulent CPV, the vac-
cinated group was not shown virus shedding in feces. In conclusion, the overall results con-
firmed that modified live virus vaccine was effective on prevention of canine parvovirus in-

fection.

Key words : modified live virus vaccine, canine parvovirus infection, serum HI test, histopatholog-
ical and immunohistochemical techniques, polymerase chain reaction
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A& el A% canine parvovirus #4418 low passage,
high-titer & £# 2 & &= modified live virus vaccine
(Vanguard Puppy® CPV, Pfizer Animal Health Co.)2.
Z 10"°TCIDsy/mlo] A} 5= 78 AR89l rt.
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At Each dog was given lmé CPV vaccine subcutaneously.
A : Each dog was given CPV-V20 per oral.
4 : One dog was sacrified in each group.
3 : Blood was collected in each group.

Text-Fig 1. Design of experiment.

Korean J. Vet Clin Med, Vol. 15, No. 1, 1998

W, BAME F 3,5 720] UYT 2L hEFoRy
B 1oke] 4 Adustod #7018 A4 ssich

I mi=Biol2 A0 CHEE S HIHVL £F

Qgahahe BT 02 ZHsch 1
1022 3|4 &HA] 96well plate2] HH A wellol] g7,
FHA wellFel 202 dAE MG F 49}t
APz ie Fofbe sl slEnlela|x HALYS
8HA unit% 3)4¥ 3ol Fak& v|g o, 37°Cell
A 1A 7E w82 7], of 7)ol kel 0.75% A A E
TE Hrlste] 4°CollA 4A17F AX A F E7-3A
oA A4-F& Hastoch

wals Al

UME A 2 WAIAE F NS B
Fojaks 4 WAl WAl Tl o] 24
oz Jepd 4 gl A8y, dah 7R Y U F
& @asldch FAAEE ASede 745 A%
Fdg JarEakg sk

| XEStX HAY: ZAMAl CPV modified live
vaccine?] A¥-E WelFzAghbd o ZA3ly] 95t
AFANA F 9ol A5F2] CPV-V202.2 A4
Zstga, 2 F 3,5, 7o S AAE 23S
A Zalo] 10% A L2dld pA ot 2¢d 4
2L Adabdel A A& AH Hetd Eofgk
F A pFA R A HHL A)=2Fsle] hematoxylin-eosin
(H&E)A A& A A% 3 gafde| Ao w sl

slebsiAd el A CPValle] REE otolur] ¢35t
o] avidin-biotin-peroxidase complex (ABC)Y{-& Hsu
5°0) bl F8led AA)stgct. Adol) AHEE 14
A= FU B CPV VIIF-E vh$zel HYAA A
A+%] monoclonal anti-mouse IgGY <=9 #8Fed F4xof
] B-ofuto) A}-@-5}9lc). 23} HA|= biotinylated anti-
mouse rabbit IgGE Al-838}%3 ). Avidin-biotin-perox-
idase complex (ABC) 9482 Vector Elite Kit (Vector
Labs., PK-6102)2 A}-8-3}ic}.

2 HIO|2{ AQ| shedding XA}
EA npelex A2 F upo]#l A shedding 55 &
Qlst7] glste] EAAHEZ F 3UHE rectal swab-g
A Alske]  F3H R 43 S92 (polymerase chain reac-
tion; PCRY-& 2] &3}

S2uxjg: =7% W% (CULTURETTE®, BBL)S. 2
A Apol| 4] B & A 3}o] 4 ml phosphate-buffered sa-
line (PBS, pH 7.2)3} = #-& screw cap tubeol] 2.1 %]



48 71 - BE
Primer 1 5'-AAAGAGAGCCAGGAGAGGTA-3'
Primer 2 5 -TTCTGACAGCAGGTTGACCA-3
(2299-2318) (2815-2834)

PCR primer 1 —— HindIl «—— primer 2
5 | 3

Text-Fig 2. Primers for PCR amplification.
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Table 1. Serum antibody titers to canine parvovirus (CPV)
after vaccination with modified live canine parvovirus vac-
cine determined by hemoagglutination-inhibition test

Groups Puppy HI antibody titers
I-1 640 160 80 1,280
12 40 640 160 1,280
-3 40 320 80 1,280
I-4 40 160 320 1,280
1-5 80 1,280 640 1,280
Group 1
1-6 2,560 640 640 2,560
I-7 2,560 320 640 1,280

18 640 1280 640 640
19 80 40 320 2,560
110 160 80 640 2,560
11 640 80 40 10
1-2 320 20 10 10
Group I [I:3 1,280 160 20 10
-4 160 40 10 <10
11-5 320 80 20 10

*Weeks after 1st vaccination.
0: 1st vaccination, 3: 2nd vaccination, 6: 3rd vaccination,
9: challenge.

WANE A ET IPellAe 13 A EA Aol of
gt 33 7Hgeometric mean titeryi= 2080]3] o1}
FAARL AL HaFAZbE 1,30602 6u) o)A

AF=319d o} (Table 1).
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Table 2. Body temperature changes after challenge with virulent canine parvovirus

Body temperature (°C)

Groups  Puppy No.

0* 1 2 3 4 5 6 7
I-1 39.3 39.8 39.4 39.6 39.7 39.5 39.5 39.1
1-2 393 394 39.8 39.7 39.7 39.5 40.2 39.0
I-3 38.4 39.0 39.6 N**
1-4 39.1 389 39.3 39.0 39.3 394 39.4 39.2
Group | I-5 389 385 39.0 392 38.8 39.0 39.1 39.0
I-6 40.0 392 39.9 38.9 40.0 N
I-7 39.2 39.0 39.7 385 394 39.1 395 39.7
I-8 38.9 38.7 38.8 38.7 394 38.9 39.0 39.0
19 38.5 389 39.0 39.3 38.7 39.2 40.2 N
I-10 39.0 39.0 39.0 38.0 39.5 39.3 39.2 38.9
II-1 383 385 39.1 N
11-2 39.1 38.8 39.4 389 39.5 died
Group II 11-3 38.4 38.2 39.1 389 38.5 N
11-4 384 38.6 39.1 38.7 39.0 38.9 393 N
1I-5 39.0 39.0 39.4 39.5 39.3 394 38.8 N

*: Days after challenge.
**: N = Necropsyed.

Table 3. Clinical signs after challenge with virulent canine parvovirus

Clinical signs
0* 1 2 3 4 5 6 7
I-1 - - - - - - - -
I-2 - - - - - - - -
1-3 - - - N**
I-4 - - - - - - - -
I-5 - - - - - - - -
I-6 - - - - - N
I-7 - - - - - - - -
I-8 - - - - - - - -
19 - - - - - - - N
I-10 - - - - - - - -
1I-1 - - - N
11-2 - - - AF** AV,D died
Group 11 I1-3 - - - AD D N

11-4 - - - AV AD AD v.D died
11-5 - - - - A AD v.D N

*: Days after challenge.

**: N=Necropsyed.

**x:. A=Anorexia, V=Vomiting, D=Diarrhea.

Groups  Puppy No.

Group 1

we s Wskrh BAE AkchFig 1), AEF AAME Ashigel Dabslel wel 4w sbs
NFolA 88 S4del Welzdahd 27 Aok A, ksl Azl TAe] ARzt 23
A A Ee Wy, 223 W HAbeAE BAA(Fig2)  H5chFig 3, Table 4)

Korean J. Vet Clin Med, Vol. 15, No. 1, 1998
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Fig 1. Slight degeneration and necrosis of cryptal and vil- Fig 3. Eosinophilic intranuclear inclusions within cryptal
lous epithelia are observed. Vaccinated group at 3rd day epithelia are appeared. Nonvaccinated group at 3rd day
post CPV challenge. HE, 100. post CPV challenge. HE, 400.

Fig 2. Degeneration, vacuolation and necrosis of cryptal nd Fig 4. No microscopic lesion is observed. Vaccinated group
villous epithelia and desquamated epithelia are observed. Non- at Sth day post CPV challenge. HE, 100.
vaccinated group at 3rd day post CPV challenge. HE, 100.

el arolatalx, A154, 415, 1998
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Fig 7. Antigens at cryptal epithelia and cryptal lumen are
detected. Nonvaccinated group at 3rd day post CPV chal-
lenge. ABC, 400.

Fig 5. Blunted and fused villi are observed. Nonvaccinat-
ed group at 5th day post CPV challenge. HE, 100.

Fig 6. Severe necrosis and desquamation of cryptal and ¢ . R R

villous epithelia and depletion of lymphoid cells of Peyer's  Fig 8. Antigens at lymphoid cells of Peyer's patch are de-
patches are shown. Nonvaccinated group at 5th day post tected. Nonvaccinated group at 5th day post CPV chal-
CPV challenge. HE, 100. lenge. ABC, x 100.

Korean J. Vet Clin Med, Vol. 15, No. 1, 1998
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Table 4. Histopathological findings in the small intestine of dog sacrificed at 3rd day post challenge

Lesion Necrosis of the Blunted and Intranuclear Regeneration of the
Group crypt epithelium fused of the villi inclusions crypt epithelium

I +* - -

II +++ ++ +

*: The degree of histopathological changes.

-t Within normal limits, +: Slight, +: Mild, ++: Moderate, +++: Severe.

Table 5. Histopathological findings in the small intestine of dog sacrificed at 5th day post challenge

Lesion Necrosis of the Blunted and Intranuclear Regeneration of the
Group crypt epithelium fused of the villi inclusions crypt epithelium
I -* - -
11 +4++ + +

*: The degree of histopathological changes.

- Within normal limits, & Slight, +: Mild, ++: Moderate, +++: Severe.

Table 6. Histopathological findings in the small intestine of dog sacrificed at 7th day post challenge

Lesion Necrosis of the Blunted and Intranuclear Regeneration of the
Group crypt epithelium fused of the villi inclusions crypt epithelium
I -* - -
11 + - +++

*: The degree of histopathological changes.

-: Within normal limits, +: Slight, +: Mild, ++: Moderate, +++: Severe.
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Table 7. Virus shedding after challenge with virulent canine parvovirus determined by PCR

Virus shedding

Groups  Puppy No.

0* 1 2 3 4 5 6 7
I-1 - ND ND - - - - -
I-2 - ND ND - - - - -
-3 - ND ND N**
I-4 - ND ND - - - - -
Group | I-5 - ND ND - - - - -
I-6 - ND ND - N
1-7 - ND ND - - - - -
1-8 - ND ND - - - - -
1-9 - ND ND - - - - N
I-10 - ND ND - - - - -
II-1 - ND ND N
11-2 - ND ND A + died
Group 11 11-3 - ND ND + + N
1I-4 - ND ND - - + + died
11-5 - ND ND - + + + N

*: Days post challange.
**: N=Necropsyed.

***: +; PCR positive, -; PCR negative, ND; No isolation attempt.
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