Korean Journal

Rk RI1E B of Veterinary Service

Kor J Vet Serv (2008) 51(1) @ 57-70

N AGAE 718718 G e modified live vaccined o] &3}

Effects of the modified live vaccines against Bordetella
bronchiseptica and canine parainfluenza virus

Young—Il Park, In—Soon Roh, Jeong—Hee Han"

Department of Veterinary Medicine and Institution of Veterinary Science,
Kangwon National University, Chuncheon, 200—701; Kangwon—Do, Republic of Korea

" National Veterinary Research Institute
(Received 4 March, 2008, accepted in revised from 25 March 2008)

Abstract

The purpose of this study was to investigate the protective effects of the modified
live vaccines against canine Bordetella bronchiseptica (Bb) and canine parainfluenza
virus (CPIV) in puppies by nasal administration. A total of 24 puppies were classified
as 3 groups consisting of 8, and each one was divided into two subgroups; vaccinated
(n=4) and unvaccinated (n=4). Group I, group II and group III were challenged with Bb,
CPIV, and Bb+CPIV, respectively. In group I vaccinated puppies (n=4) were experi-
mentally challenged with Bb 2 weeks after vaccination and unvaccinated puppies (n=4)
were experimentally challenged with Bb alone. The same methods of the above were
applied for group II and group III. We carried out several studies including serum tests,
isolation, and histopathological examination. The vaccinated puppies showed higher
antibody titers than unvaccinated puppies and the titer sustained during the experi-
mental period. In the isolation test, recovery period was shorter in the vaccinated
subgroup than in the other. In clinical signs, the unvaccinated puppies showed the
typical signs of tracheobronchitis (coughing, nasal and occular discharge), but another
subgroup showed delayed incidence and mild clinical signs. The typical gross lesions
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and histopathological findings were observed in the unvaccinated puppies. In immuno-
histochemical findings, the vaccinated puppies showed little intensive in reaction for
CPIV antigen than the other. It could be concluded that intranasal vaccination of modified
live Bb and CPIV vaccine to puppies is effective to prevent canine infectious tracheo-

bronchitis.
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vaccinated (n=4)  AQA AT O O O AQ O O O OAl]
Group 1
nonvaccinated (n=4) A A AT O O O A O O O OAlt)
vaccinated (n=4) AQA AT OO O Al O OO Oalt)
Group 1I
nonvaccinated(n=4) A A AT OO C AN & O CAlf)
vaccinated (n=4) AQA AT OO O A O O O Call)
Group III
nonvaccinated (n=4) A A AT OO O Al O & O OAlt)
-14-7 0 2 4 6 7 8 1012 14 (days)
Fig 1. Schematic draws of experimental design
B : Puppies were administered with 0.4m¢ KC vaccine by intranasal inoculation.
1} : Group I puppies were challenged with Bordetella bronchiseptica.
Group II puppies were challenged with canine parainfluenza virus.
Group III puppies were challenged with Bordetella bronchiseptica and canine parainfluenza virus.
A : Blood collection, <> : Nasal swab, : Two puppies were necropsied in each group.
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Table 1. Index of clinical sign score (Williams et al)'¥

2 pts; 1 pt; 2 pts;

Temperature  ~387C; 39-39.47C; 395-40T; 40C-
3 pts per day
General Anorexia @ 1-4 days; 5- days 1 pt; 2 pts
impression Anorexia and dehydration : 1-4 days; 5-days 3 pts; 4 pts
Eye Clear discharge : 1 -4 days; 5-days 1 pt; 2 pts
Mucopurulent discharge : 1-4 days; 5-days 3 pts; 4 pts
Nose Clear discharge : 1 -4 days; 5-days 1pt; 2 pts
Mucopurulent discharge : 1-4 days; 5-days 3 pts; 4 pts
Spontaneous cough with exercise 1 pt per day
Respiration Spontaneous cough at rest 2 pts per day
Dypsnea 3 pts per day
Palpation Slight coughing 1 pt per day
trachea /larynx Severe coughing 2 pts per day
Congestion(nasal)l-4days; 5-days 1 pt; 2 pts
. Dry rales 1-2days; 3-days 1 pt; 2 pts
Auscultation Moist rales 1-2days; 3—days 2 pts; 3 pts
Solid area(no sound) 2 pts per day
ALZA L HIAB HAl Hol TSN A
UYSH

ARAL ANE71 b AAFAH(normal, de-
pressed, dehydrated), ¥3 79 Hulzdy £9
4 FE3 8]F(normal, clear discharge,
mucopurulent discharge), &% (normal,
spontaneous coughing with exercise, spon-
taneous coughing at rest, dyspnea), 7|3
(normal, slight coughing, severe coughing) 52|
AAZAS dld AT A7k BAS clinical
sign indexel wet A7, 71533 cH(Table 1).

FOHH AL

AHEAL A¥EEEA 2.2mg/kg ketamine
(Katala®, #8%3) 7 3.5m/ke xylazine
(Rompun®, g=ujold) 07 nlHAI & H,S0,
E3frgAoR bt A7l FH EAE AN s}l
SeaE AEsAT

SeAACE WS Hol:= HA, 7%, H
e AL 10% neutral buffered forma-
lindl 2438t It TS A H 4m

Al KC #als w7y Foist & Bbg
CPIVE FAHFA aAA] gofo] didt =4

Holo] g4 oye M@, HFA CPIV F4
BI2 oolwy] 93 ABCH S o] &8t pri-

mary antibodyZ¥ 1:5022 343 mouse
anti- CPIV antibody (Biocortex, USA) & A&
sto] Az serA AALS AAESH

4 I
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Table 2. Evaluation of serum antibody titers against Bordetella bronchiseptica, canine
parainfluenza virus after vaccination and challenge

A (Bordetella bronchiseptica)

After vaccination

After challenge

Group Vaccination Challenge

before 2 weeks 1 week 2 weeks

1 + Bb <8 255.8 304.0 1024.0
- Bb <8 <8 180.7 361.4
I + CPIV <8 214.7 152.0 90.3
- CPIV <8 <8 <8 <8

I + Bb + CPIV <8 214.7 3614 1479.1
- Bb + CPIV <8 <3 214.7 256

B (Canine parainfluenza virus)

After vaccination

After challenge

Group Vaccination Challenge before 9 weeks T week 5 weoks
I + Bb 2 451 38.0 32
- Bb 2 <2 <2 <2
I + CPIV <2 63.9 53.7 180.7
- CPIV <2 <2 26.8 90.3
I + Bb + CPIV <2 76.0 90.3 361.4
- Bb + CPIV <2 <2 31.9 64.0

A. Geometric mean titers against Bb. B. Geometric mean titers against CPIV.
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Table 3. Reisolation of Bordetella bronchiseptica and canine parainfluenza virus after challenge

A (B bronchiseptica)

Days after challenge

Groups Vaccination Challenge 5 1 5 3 10 ' 14
+ Bb 4/4"  4/4  4/4 272 2/2 1/2 1/2
Group [
- Bb 4/4  4/4  4/4  2/2  2/2 2/2 2/2
+ CPIV 0/4 0/4 0/4 0/2 0/2 0/2 0/2
Group II
- CPIV 0/4 0/4 0/4 0/2 0/2 0/2 0/2
Bb + CPIV  4/4 4/4 4/4 1/2 1/2 1/2 0/2
Group III
- Bb + CPIV  4/4 4/4 4/4 2/2 2/2 1/2 1/2
B (Canine parainfluenza virus)
G Vaccinati Chall Days after challenge
roups accination allenge 5 1 5 3 10 12 14
+ Bb 0/4' 0/4 0/4 0/2 0/2 0/2 0/2
Group [
-~ Bb 0/4 0/4 0/4 0/2 0/2 0/2 0/2
+ CPIV 4/4  3/4 1/4 0/2 0/2 0/2 0/2
Group II
-~ CPIV 4/4  4/4  4/4 2/2  1/2  0/2 0/2
G m + Bb + CPIV  4/4 3/4 2/4 0/2 0/2 0/2 0/2
rou
P - Bb + CPIV  4/4 4/4 4/4 2/2 2/2 0/2 0/2
A' = No of puppies detected with Bb /No of puppies tested
B! = No of puppies detected with CPIV /No of puppies tested
ANZIALS RIS HAZ D v Fgel Rt -N& $A3ER ¥
ZRHEY A4Ad ) v F9) FEo] YE o, A
1) AANSH ol BHetrE S0l A3H AT (Table 4).
[-Ve} I-Ve 334F F 79 2L @ Pt YASAATTA A, 3EAHEF F 7
2 & Qou Aol AR TAHYSt. Az FAA LI U1 29 BARFES 4z
I-N&} [I-N& Ao Aoy ghe n)g9l & 3.25, 7.5, 391 ¥k, wiAwHFre ZHzh 8,
o] BAHG oY Azto] A= Fuwao A 24, 13.75% Yt F44F F 1493
S Qs Al wRe ol wAHt. o R4 [ 1L I 29 waRETe A%
HI-VE AMAoR $ARFE e 94%5 55, 11, 1020 04, WandEeEe 47 18,
dol =A gEEH o fua oy nfg 41, 27.58 vepdo] @A FETe] ANy
TES BEE £ 9% Agto] AukadA 1% Zao vE H AAFEAT A7F @k
= LD

(Fig 2, 3).
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Table 4. Frequency and duration of clinical signs in the vaccinated and unvaccinated

puppies after challenges

Days after challenges

5 6 7 8 9 10 11 12 13 14

Vaccinati p
Group a 0 Challenge Py
1
2
+ Bb 3
Group 4
I 1
2
- Bb 3
4
1
2
+ CPIV 3
Group 4
11 1
2
- CPIV 3
4
1
Bb +
+ b 2
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111 1
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A AEET IFT7F A&He #FHS
) 5% E3TY AL2L
x Z2ARNZE 2_'_01]
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UL, HANAE 7 71#A G A7
A FYe| 259 5FFY LY Bool
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Group |

Group Il Group il

@ vaccinated W nonvaccinated

Group |

Group Il Group I

‘ vaccinated W nonvaccinated |

Fig 2. Mean score of clinical sign for
7 days after challenges

Fig 3. Mean score of clinical sign for
14 days after challenges

Table 5. Gross pathological findings in the respiratory tract of puppies after challenges

Necropsy after

Gross pathological findings*

Groups Vaccination Challenge challenge - — -
(week) Rhinitis Tracheitis Pneumonia

. Bh Ist +(1/2) +(1/2) +(1/2)

Group 1 2nd £(0/2) £(0/2) +(0/2)
P ] Bb Ist ++(2/2) ++(2/2) +e+(2/2)
2nd +(2/2) ++(2/2) +(2/2)

1st +(1/2) £(0/2) +(1/2)

Group ' CPIV ond +(0/2) +(0/2) +(0/2)
IT B 1st ++(2/2) ++(2/2) ++(2/2)
CPLIV ond +(2/2) +(2/2) -(2/2)

1st +(1/2) +(1/2) +(1/2)

Group v BbrCPIV ond +(0/2) +(0/2) +(1/2)
il 1st ++(2/2) ++(2/2) +++(2/2)

- BoCPIV ond +(2/2) ++(2/2) ++(2/2)

* The degree of gross pathological changes :
+++; Severe.

= Within normal limits,
L''No of positive puppies/No of puppies tested

+,Slight, +;Mild, ++;Moderate,
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Table 6. Histopathological findings in the respiratory tract of puppies after challenges

Necropsy after

Histopathological findings#

Groups Vaccination Challenge challenge - .. Broncho- Interstitial
Rhinitis  Tracheitis . )
(week) pneumonia pneumonia
. Bh Ist +(1/2)" +(1/2) +(1/2) -(0/2)
Groun 1 2nd £(0/2) +(0/2) +(0/2) -(0/2)
P ] o Ist w(2/2)  r@2/2)  ++@2)  ~(0/2)
2nd +(2/2) ++(2/2) +(2/2) -(0/2)
N CPIV 1st +(1/2) +(1/2) £(1/2) +(1/2)
Group 2nd £(0/2) +(0/2) -(0/2) £(0/2)
I ~ CPIV 1st ++(2/2) ++(2/2) +(2/2) +++(2/2)
2nd +(2/2) +(2/2) 1(2/2) ++(2/2)
1st ++(1/2) +(1/2) +(1/2) +(1/2)
Growp | ORIV L0 w0 1D =12
III 1st ++(2/2) ++(2/2) ++(2/2) ++(2/2)
BorCPIVE o W2 @) @) +2R)

*The degree of histopathological changes. :
+++; Severe

-; Within normal limits, +; Slight, +; Mild, ++; Moderate,
I'No of positive puppies/No. of puppies tested

%‘@' PIV-J o'%]_a 7]"’]""]' jﬂ%}oﬂ}‘i go]—
T2 B zAZeAAe AAFAT. CPIVE
SAAES 11, 11T AAHFTTol nlsiA o
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A AETAN  CPIV Fde)] g ks w9 dAvtzAd Hugzdedn 3

= Y Q{tH(Table 7). CPIV &9 7197 H ]t} (Fig 4, 5).
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Table 7. Immunohistopathological findings of CPIV antigens in the respiratory tract of
puppies after challenges

Immunohistopathological findings”

Groups Vaccination Challenge

Trachea Lung
Group I + Bb -(0/4) -(0/4)
- Bb -(0/4) —(0/4)
+ CPIV £(0/4) +(1/4)
Group 1I
- CPIV ++(2/4) +++(3/4)
Bb+CPIV +(1/4) +(2/4)
Group III
- Bb+CPIV ++(2/4) +++(3/4)
The degree of histopathological changes. © —; Within normal limits, *; Slight, + Mild, ++; Moderate,

+++; Severe. ' : No of positive puppies/No of tested puppies (X100)

&Y ol it = :
F1g 4 CPIV antigens are observed in the mucosal Fig 5. CPIV antigens are observed in the sub~
epithelium of trachea from unvaccinated puppy, mucosa of lung from unvaccinated puppy,
ABC, x400. ABC, x400.
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