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Abstract

During 2 years from Octorber 1992 to April 1994, prevalence of general respiratory
diseases and atrophic rhinitis in the pig herds located in thé Western Chungnam was
investigated, and isolation of B. bronchiseptica was attempted for the pigs manifested
with the clinical signs of atrophic rhinitis(AR).

The isolates were characterized and identified in aspects of biochemical properties,
antigenicity, drug sensitivity and pathogenicity.

The results obtained through the experiments are summarized as follows;

1. During 2 years of investigation, the overall prevalence of the general respiratory
diseases in the pig herds in Western Chungnam was 35.3%, consisting of 35.1% in
the pig farms and 38.8% in a slaughter house. The prevalence by age groups accou-
nts for 9.2% in adults, 44.7% in rearings and 25.3% in sucklings. By farm size, The
highest prevalence of 56.5% was observed in the smallest farm with 1 to 200 heads.

2. The prevalence of clinical cases of artrophic rhinitis was recorded by 12.7% in
the group that is the sows and piglets vaccinated, 28.9% in the group that is the
sows only vaccinated and 39.8% in the group of the non-vaccinated groups. In the
slaughter house, 53(24.8%) of 214 pigs examined exhibit the AR lesions.

3. A total of 189 strains of B. bronchiseptica were isolated from the pig herds. Isola-
tion rates were 12.6% in the group that is the sows and piglets vaccinated, 34.1%
in the group that is the sows only vaccinated and 45.7% in the group of the non-
vaccinated groups. Isolation rate in the specimen from the slaughter house was 93(
435%) of 214 pigs examined. Of the AR-non-vaccinated group, the piglets aged bet-
ween 61 to 90 days revealed the highest isolation rate of 58.5%.

4. The titers of antibody against B. bronchiseptica were measured by tube aggluti-
nation test. The group that is the sow and piglet-vaccinated showed the highest
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titer of 640-2,560 in sow and 640~ 75,120 in piglet. The group that is the sows only-
vaccinated revealed 640— 2,560 in sows and 640—1,280 in piglets. Both of the vacci-
nated groups showed 100% positive reaction. The group of the non-vaccinated sho-
wed relatively lower titer of 0—1,280 in both of sows and piglets. The positive rate
of the sera obtained from the slaughter house was 53.3% with the antibody titer

of 0—1,280.

5. Biochemical and serological properities of 189 isolates were very similar to those
of the reference B. bronchiseptical phase 1 type, indicating that most of isolates are

B. bronchiseptica phase I type.

6. In antimicrobial drug susceptibility, 87.3% of 189 isolates was susceptible to ch-

loramphenicol, 79.9%,
others.

to amikacin, 64.6%,

to cephalothin and less than 354% to

7. In agar-gel immunodiffusion and SDS-PAGE analysis, the isolates presented the
identical antigenicity and protein profiles to the reference standard strains.

8. The whole cells and bacterial filtrates of the isolates were inoculated to guinea

pigs and mice. The isolates showed the high pathogenicity and dermonecrotoxiciy.

Key word . agar-gel immunodiffusion. SDS-PAGE, dermonecrotoxicity.
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Table 1. Prevalence of respiratory diseases in swine in Westem Chungnam from October 1992 to April 1994

o No.of Total No. of Mean
Districts farrps No.' of swir.les (%)
examined swine examined

Hongsong 24 92,942 10,263 3,561

(34.7)

Yesan 7 16,748 2,512 945

(376)

Poryong 5 15,694 3021 1,039

(344)

Slaughter 1 863 335
house (388)
Total 37 84,984 16,659 5,880

(35.3)
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Table 2. Prevalence of respiratory diseases in swine by age groups

Districts (%)

Age groups Hongsong Vesan Poryong Mean(%)
Aduits 91/1,024* 21/205 24/243 136/1472
(89) (102) (99) (92)
Rearings 2,651/6,003 641/1,311 816/1,870 4,108/9,184
(44.2) (489) (436) (447
Sucklings 819/3,236 283/996 199/908 1,301/5,140
(25.3) (284) (21.9) (25.3)
Total 3,561/10,263 945/2,512 1,039/3,021 5,545/15,796
(34.7) (376) (344) (351)
* No. of swines affected/No. of swines examined.
Table 3. Prevalence of respiratory diseases in swine by farm sizes
Farm size by No. of No. of swines No. of swines Rate
No. of heads farms examined affected (%)
1 ~ 200 2 459 259 56.5
201 ~ 500 9 3,382 1461 432
501 ~1,000 6 2,941 1021 A7
1,001 ~5,000 16 6,931 2323 335
over 5001 3 2,083 481 231
Total 36 15,796 5545 3H1
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Table 4. Prevalence of clinical case of atrophic rhinitis in the swine affected with respiratory diseases in Western
Chungnam by AR-vaccination stauts

Division Groups No. of No. of §wines No. of swines Rate
farms examined affected* (%)

Farms A 13 3545 451 127
B 5 1,956 566 289

C 9 2,309 919 398

Slaughter D 1 214 53+ 248

house

Total 28 8,024 1,989 249

A I sows and piglets vaccinated B! sows only vaccinated  C ! non-vaccinated

* The pigs exhibiting catarrhal rhinitis accompanied with hemorrhage of purulent nasal discharge, shortening
of upper jaws and twisting of the snout.

** Number showing turbinate atrophy.

Table 5. Isolation frequency of B. bronchiseptica from nasal swab of the swines with AR-symptoms by vaccination

status
Groups No. of No. of swines No.. of strains Rate
farms tested isolated (%)
A 13 198 25 126
B 5 85 29 U1
C 9 92 42 45.7
D 214 93 435
Total 28 589 189 321

A I sows and piglets vaccinated B sows only vaccinated  C : non-vaccinated

Table 6. Relationship between age of swine and isolation of B. bronchiseptica in the AR-non-vaccinated herds

Age(days) No. of swines No. of strains Rate
groups examined isolated (%)
below 30 52 18 346
31 — 60 48 22 4538
61 — 90 53 31 585
over 91 45 13 289
Total 198 84 424
#4913t vl(Table 6), 61—90Y#HolA 585% (31/53)2 4. AR BH|E2Z
2 7P w3, 9198 EANNE 289% (13/45)2 WARE AUEE AR FAEAS ¥ Ans
P8 2tk 097018 2 31-60UBANE 346%( apje 7o) 2.0k ule} 2Tk AZNAN BE Al
18/52) 2 456% (22/48) 2 rEkitth 640—2,5600191, AEE A% 0AF)ME 1280
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Table 7. Antibody responses against B. bronchiseptica in swine in Western Chungnam by AR-vaccination status

Range of agglutination titers Total No. No. of
Division ~ Groups ¢ - Age of swines(days) of swines positive
7 14 30 60 80 tested (%)*
Farms A 640— 640— 320— 1280— 15120 5120
2560 1280 1280 5120 8 &
[10] [21] f[19] (3] [17] [15] (100)
B 640— 640— 320— 160— 160— 160—
29560 1280 640 320 1280 1,280 80 80
[10] [15] [16] [71 [15] [17] (100)
C 0- 0- 0—- 0— 0— 20—
1280 160 80 160 1,280 1280 95 32
(0] [138] [0l (23 f[11) [9) (582)
Slaughter D - - - - - 0— 45 24
house 2,560 (533)
Total 265 221
(834)
A *sows and piglets vaccinated. B ! sows only vaccinated.
C * non-vaccinated. (] : No. of swine tested.

* The positive represent agglutination titer over 20.

Table 8. Biochemical and serological properties of 189 strains of B. bronchiseptica isolated from swine with respi-
ratory disesase

Tests Reference strain(n=>5) Isolates(n=189)

No. of positive % No. of positive %
Hemolysis of blood agar 100 189 100
Motillity 5 100 187 989
Oxidase activity 5 100 188 995
Catalase test 5 100 188 995
Tetrazolium reduction test 5 100 189 100
Citrate utilization 5 100 187 989
Nitrate reduction 5 100 182 96.3
Urease activity 5 100 138 995
Gelatin hydrolysis 0 0 0 0
DNase activity 0 0 0 0
Glucose 0 0 0 0
Maltose 0 0 0 0
Lactose 0 0 0 0
Dextrose 0 0 0 0
Saccharose 0 0 0 0
Hydrolysis of starch 0 0 0 0
M R test 0 0 0 0
V P test 0 0 0 0
NaCl 6% 5 100 189 100
NaCl 9% 5 100 143 757
Serological test* 5 100 189 100

* Plate agglutiation test was performed.
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7. Agar-Gel Immunodiffusion(AGID) test

Table 9. Antimicrobial drug susceptibility of B, bronchiseptica isolated from the swine in Westem Chungnam

Disc Susecptible Susceptible
Drugs potency zone diameter strain(n=189)
(mm) Number Rate(%)

Amikacin 30mcg 217 151 799
Ampicillin 10mcg =20 67 354
Cephalothin 30mcg 218 122 64.6
Chloramphenicol 30mcg 218 165 873
Clindamycin 2mcg 217 67 354
Colistin 10mcg =11 0 0
Erythromycin 15mcg =18 66 349
Gentamycin 10mcg =15 H# 180
Kanamycin 30mcg 218 64 339
Neomycin 30meg =17 0 0
Streptomycin 10mcg =15 0 0
Penicillin 10units 228 3 185
Tetracycline 30mcg =19 37 196
Trimetoprim/ 125/ =16 40 212
Sulfametoxazol 23.75mceg

©F phase I typedl EETFTS YX3A L, gelatin
7WE31%, DNase €45, glucose, maltose, lactose,
dextrose, saccharose ¥ starch #3153 MR-VP A&

B ¥ 18575 HA3Y HFAF P4 © ATCC-
3143779 $94& AGIDHLE B|ZAHE ], Fig
2004 Uehd wel o] BT EFRFF 3Y
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Table 10. Pathogenicity of B. bronchiseptica isolates in mouse and guinea pig

Organims Mouse(ip,0.2ml) Guinea pig(ip,1.0ml])
107 10° 10 10°
Isolates
No. 1 14/15” 15/15 6/10 710
(933) (100) (60.0) (70.0)
No. 2 13/15 15/15 8/10 8/10
(86.7) (100) (80.0) (80.0)
No. 3 13/15 15/15 6/10 710
(86.7) (100) (60.0) (70.0)
Standards
P4 14/15 15/15 7/10 9/10
(933) (100 (70.0) (90.0)
ATCC 31437 15/15 15/15 8/10 9/10
(100) (100) (100) (100)
Control (PBS) 0/15 0/15 0/10 0/10
(0) (0) (0) (0)
* Colony forming unit/ml
** No. of dead animals/No. of inoculated animals. ( ) : Percentage.
Table 11. Dermonecrotoxicity of B. bronchiseptica isolates in guinea pig
i Dilution of bacterial filtrate”
Organisms 12 14 18 116
Isolates
No. 1 141X 147" 124 X125 91X92 63X63
No. 2 140X 142 120X121 89X89 56 X57
No. 3 151 X151 130X132 94X94 7 X 68
Standard
P4 145X145 125X126 91X91 61X62
ATCC-31437 150X151 133X134 95X 96 66 X67
Centrol(PBS) 0 0 0 0

* The diluted bacterial filtrates were inoculated intradermally on the flank of guinea pig.

** Diameter(mm) of the inflammatory lesions
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Photo 1.

Photo 2.

Photo 3.

Photo 4.

LEGENDS OF PHOTOS

Clinical cases of atrophic rhinitis in swine

A Snout deformation of the pig affected with AR.

B : 2 Cross section of the snout showing turbinate hypoplasia(arrows) in a 20-weeks-old pig infected
with B. bronchiseptica.

The reactions of agar-gel immunodiffusion between the standard and the isolated B bronchiseptica
Center well . antiserm

Well 1: standard strain (P4)

Well 2: standard strain (ATCC—31437)

Well 3 to 5 isolated strains

Well 6 : control (PBS)

Dermonecrotoxicity test of B. bronchiseptica isolates in guinea pigs. Various degree of inflammatory
reactions were induced by intradermal inoculation of varying concentration of bacterial filtrates, A -
undiluted bacterial filtrate, B : diluted bacterial filtrate. The numbers represent the dilution ratio.

SDS-PAGE profiles of whole cell protein of B. bronchiseptica
Lane 1: standard strain (P4)

Lane 2 standard strain (ATCC—31437)

Lane 3 to 9. the isolated strains

Left and right end lanes : molecular markers
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