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Research project for development of
diagnostic method of porcine pleuropneumonia
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SUMMARY

For development of diagnostic method of porcine pleuropneumonia in
swine farm, the authors have conducted a series of investigations and

trials. The results could be summerized s follows.

1. The 89 strains of Actinobacillus pleuropneumoniae were isolated
from 360 cases of porcine pleuropneumonia and the biochemical

properties of the isolates were same as the reference strains.

2. According to the Coagglutination test for serotyping, the 39 isolates

were identified as serotype 5, the 34 isolates as serotype 2, the 8 isoates

as serotype 3 and the 2 isolates as serotype 7.

3. The clinical signs of pleuropneumonia were weakness, fever,
anorexia, dyspnea and laboured breath 1n the later stages. The gross
lesions of the pigs were hemorrhages in the lung fissues, adhesion of
the pleura, enlargement of interlobular septa, nodular formation and

hydrothorax.

4. Coagglutination test with the lung tissue extract and coagglutination
reagent could be more acceptable and reliable than isolation of causative

bacteria with culture media for diagnosis of Actinobacillus

pleuropheumonia infection.



5. The results of a survey of pleuropneumonia from 10 farms in
slaughter house indicated that 48 cases out of 697 fattening pigs were
pleuropneumonia and 31 out of 48 cases were positive reaction by
coagglutination test with lung tissue extract. From the‘ 48 cases of

pleuropneumonia, 19 strains of Actinobacillus pleuropneumoniae were

1solated.
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M1E M OE
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= X)X} Actinobacillus( Haemophilus) pleuropneumoniae 389 < ¥4,
TESTH UL, AFEY TR, VEE R HAAaaA FYYEsES 5
0% 3 TRV ABezAM AR FYMHELE F23 QY (Sebunya,
1983).

AR FHMHES BHANS, BU1EF, FAY 55, 71F9 4, 3F¥2
o B33 5 ZEYHLIF VM AEH AA Y ARFHASE Actinobacillus
pleuropneumoniae’} 7+ =o| WEA €

A GTFAE Yt HX Y F9IHE HaolA Actinobacillus pleuro
-pneumoniae® E2|3tdq YL B g v} k. F Shopet o= dE L
ko A Ao FetsY WAE RE A pleuropneumoniae® ¥ 3t
19643 Hx=2 B3t 2 §F Nielsone 19700 d dwl=of A, Little
(1970)& F A, Mylreas(1974)2 2 2E Aol A, Kiupel(1074)<
E U A, Morgan®} Phillips(1978) 2FZE A=) A, Sanforde} Josephson
(1981)2 AHUaalA, dAqdzx A58 FEutdA 44 A #
9t He] 4¥E B3t

o FEIUSdA e Hx] Y E YPE&EL & 8Y Fo] AR A
e A 7HHE 8904 F 98A(19BUE $&AFHY /& YATAE A Y
AFHIA) oA AR ZAME XL HA] 7MHE 96378 F 791’
Fo A AT H X MFA A AL FF3YAFE A A 119 23
1994)0. 2 AR 31 @ 8 ot

oz g HA FHHEL G AlF FEFANA S oj&@E0] ¥i HAEE
ol AAH Hrt & FWPolE2 B AFAEd 93 a743A X5
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Al X dEFTSY METY HANHcE AHE Foln T

HAX] FLHES d3FEY B, S¢4F ¥d R e =AY LA
& agln YAM T Actinobacillus pleuropneumoniaes] 3 R 53
o7 A3 Yo oy HF FAdE Actinobacillus pleuropneumoniae
€ Yo A3, AHYH HAIEN {1 5 U

Actinobacillus pleuropneumoniage®] 4333 £A4L& 1@ 49 44H
A @dTd o2 V facter (Nicotinamide Adenine Dinucleotide) & A)) 3}l A
R 253 porphyrin 44, ¥|&F4, 884, O-nitrophenyl-B-D-galacto
-pyranosidase ¥dRHEE Bt HA 9 WAARANM A pleuropneunoniae
g ¥ ug¥ o g P 3 BHEA platinume] EHEE B4
o] 3lom 5-6tf Ahetd o] FAFL dF-& oz

ol21gt APAA HAMYE 3-490°] 285 HA FHHY A HY
HA Y Yo F AFE Y3t e AAoY. agerz I wWE

AIZHdel £ AW S R Agdte A9y de] Had AHo|t. sy
A FHHES 548 AFHEOIER FEFANAE= 18 /Y JesdsSs '

oAl WA =g §2)3}

Mittal 5 (1983)<2 Staphylococcus aureus Cowan I (NCTC 8540) #F&
o]-& %t Coagglutination ¥HgHE &E3tH HA FUHE HadA L&t
Aldd HAS 23 w23 QA Actinobacillus pleuropneumoniae E.
FAESIFLY VHEY &8k 7tedE SEE v Y. I ¥ Mittals
(1983, 1987, 1988), Hunter(1986), Muellers-(1986), o }2(1989) o] &
o579 EAY JAMWHOSZE Coagglutination ¥H&& &3t B s}
At B AT7AE A pleuropneumoniae’t ZAIENY AH24 FAY
Hole o] A pleuropneumoniae TH S} cell debris7} &A1 %o A4t
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3ted A4 A RE 32 F Coagglutination reagentZ ¥H-E-31of
2 AYE A9 5 USE &3

2 dFdAs FEFAA 71 g3t & HA Fasde Ady A
of B3 IATEN F=FAA HAA FHUEES I ¥ F de AGYPE
st g gy 8839 HSE H E3=d did ¥ AAE
AA] 3t & Coagglutination reagent®& A|=¥ §F == o|A extractE
7 FE&3%A AT YHOE FEFANAE HAY § JAEF A7
LIRS 223 FEZANA HA FHIAELS JMEH 2E JdEo &
A (2 HE x7]d FHIEE Fozi =Hx FUHPe A& 7
A7z & dFE AASAG.
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M2 ®E Y wy

A ldH FA EEET

B 3o FAIF  Actinobacillus pleuropneumoniae &2 @A ¥E
T8 Actinobacillus pleuropneumoniae serotype 1: Shope 4074(ATCC
27088, HK 405, CCM 5869), serotype 2: S. 1536(ATCC 27089, HK 406,
CCM 5870), serotype 3: S. 1421 (ATCC 27090, HK 407, CCM 5871),
serotype 4: M 62, serotype 5. 966, K 17, serotype 6: Femo, serotype
7°"WP 83 Fo]tH(Kilians, 1978; Nielsen, 1986).

ZA] 5+ tryptic soy agar(TSA) HIw| x|l A Staphylococcus aureus
FHAAMT FH3= AAATELES B FAujR|dgA &P E H|EF
o urea ¥43, catalase U43, nicotinamide adenine dinucleotide(NAD) 8.+
A R Gram &4, @779 EHE R4

o|# ¥+ Actinobacillus pleuropneumoniae TFE NAD 5Sug/ml IH7}3H

TSA AFAu R oA F43e] -70C B@3PAA] AYPo] ALL3L L}

Al 24 BEEdTol i HEEFY AxX

gAY AxE WYY Rapps(1985)9 Wi &3l A=xsAH. F
NAD #H7} TSA B@ujx|o] FA BETF(BHE 1, 2, 3,4,5 6 NE H
T3t 12A¢ WS F AAETE AT A5 748 ANE R A
o ALt AF&3H T Y AE 8,000 rpmol A 2083 23] fAHA A3
03% =24 TF# A2l dsMittals, 1981; Rapps, 1985)E 73t
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5C Wetaol B@stds 8% Az Agdoz A3qr) o] By
o MEse 1x10° 7i/mt HA ZA3AHSebunyast Saunders, 1982).
E7HE¥He]  AFE  Gunnarson$(1977), Mittal’5(1983), Rosendal o}
Boyd(1982), Rapp$(1985) 59 4ol 23ttt

FAl E7e 37% E7|(New Zealand White, 67193, AF 2kg) € &
33 3vtgly 21vlE]E AE-SIAY. "HYHE HFEIH A A¥I{A A Y
TS AHL-S- S B R Actinobacillus pleuropneumoniae®] gt 3|7} glL&&
gel3t ot

AEFLS AL HaFAL 23 RE 83 7NE Ao FAEILeH,
FTF2 1355 83 71x 242 05ml, 05mi, 1ml, 1ml, 2ml, 2ml, 3ml, 3mli
Hoz 3Y 7tFo g HEHAD HF HFY ¥ 790 EAY AFA
A ARt AT Ao 2R Y& Edtd 20T 2@sHA
Aol A3 T

Al 3 A Actinobacillus pleuropneumoniae®] 4B

G A e A FHHEL DA vio]dFE oA
T4 dAEEAdd = E HA MHAEY HA7| A Actinobacillus
pleuropneumoniaeg w333t & HAPREE FaHoR AFH3H
NAD 5ug/ml 7}t TSA B@ujA], AFEYHelx], TSA BHEA] F
of =% ¥ 37T oA 24X w3t BFE YA R TSA
wuf X ol HF A= Staphylococcus aureus® B HujA] FYo] A Mo

oA w3ttt (Sandford®} Josephson, 1981). ¥ 2&3 g F
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Actinobacillus pleuropneumoniae ¢ 83 FAIS JFHE sl ol§ ¥
2} 3l A T}

A 4 A Actinobacillus pleuropneumoniae®] [%E

Actinobacillus  pleuropneumoniae %279 &AL  Shope(1964),
Biberstein(1977), Sebunya®&(1982)¢] W &3ttt F Gram G4,
alkaline methylene blue G422 A2 HFejet AAHE Ao ¢
A X facter ® V facter 87 (Bibersteing, 1977), 14384, ¥4
(Brandreth®} Smith, 1985), catalase 45 3 urease A TF L A
< AU

Al 5 A Coagglutination reagent®] HliE

Coagglutination ®F-8-°] ¥ 8% Coagglutination reagents Christensen %
(1973), Grasso 5(1981)¢] Wyl wz} t23 Zo] A=3A}.

Protein A€ TO%F AB4% 4 3% Staphylococcus aureus Cowan 1
(NCTC 8530) #k€ TSA H&ujR|o|A 37T 24 A3+ w3t PBSE
At AFF RS 3,000 rpmoll A 1583 23] HAHH ST 05% X=2T
d & PBSA| FFHAIA A4 A E#3 Y. o] A dA] 3,000
rpmol A 1583 @94 F AHAL vz PBSE  AHAX L&Ay
10%(vol/vol)7} H A A3 AFF3AUTE o] FFAE 80T FRoA

58-2F 839t ol8 ¥ Staphylococcus aureus ¥ 1mle e ¥
A3 E7|HIEAY 0.1migt SE3] EUT F A4 308 FEAFH .
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o] Ae 3000 rpmold 1587 28 QAMNS:m PBSE M ELAY]
10%(vol/vol)7 S1Al ZA® % sodium azide® 0.1%SA Hrlsted 5C )

otAd] B A3}HAM coagglutination reagent® £ A Yo A3 T}

A 6 E83 Actinobacillus pleuropneumoniae®
dAE AHAL

Hx1e] HAZ7IANA &8 J Actinobacillus pleuropneumoniae?l ¥ 3
AAe EETTe WY ¥Y AT 4 ¥HYE  coagglutination
reagent=H4 AFH PP FHULOE HAAFAY.F ETFTE NAD #H7}
TSA F@uh o] HF3to] 18-24A17 viF F A2y = AF3 AU A
o F 8000 rmpmolA 2087 23] LAAHI}HRG. AFATAHE 0.1%
formalin PBSo| A X-&AH] 5%= A Wo] dd3A F/F F 5T Yo
off B@AIIHA FAHYYE 4AYd 2d FFYgo=Z AL HHYamamoto2t
Ogata, 1980). Z+ ¥©AYWEE coagglutination reagentE auto-pipette
(Pipetman, Gilson medical electronics U.S.A)EZH ¥A3-&X o 0.05ml¥
Aol ¥ % FHY HAME EETFY Y& FIEo qutE o= A
2 TR B35S £ F 30xd AASH ey 3% F HEFHAIA
ot &3 d5 7} autoagglutinating type € A% NAD H7} TSA 3 Huj A
o HE3A 18-24A7 viE F YA A ASFE TSy AT AEFAE
BN HANE dHUoE ALE3t coagglutination reagent$} RWHE-3td &
AEE TEIAT

_18..



A 7R AA FUAAY PAAE F3

H2 FUAAY AP ALHTA SR FBAS FEFIA
WA A9 AFe £ARAY. B u% F 238 A AGrE
Mg, A7), B4, B3, 3399 234 ANt AZAALSH KB
vl Agd Azol AHgs

Al 82 HA FHAE HHAA 23 FEY9 Ax

A Futsl @ HaAoA Actinobacillus pleuropneumoniaeE ¥ 3tx &
i A3 Actinobacillus pleuropneumoniae®] 95 & X933tz Mittal
5 (1983), Hunter®} Livingstone(1986)8 ol &3t H P HHOZHH
ZA AL FE a2 27 FE2Ho2M coagglutination LS A Z3HY
o} WA 23 208 BFAHoZ AHsY PBS 3miE 7Eln #HzFLe B
& 7H9E 3-53 AEIAT o|AE AFBA Wol 108 71 HEdA
.72 A 2Al 80T, 0T. 5CTE 4zt A3t A HeAD v & AF
e BT Agrt 743 v Eo] §Ego] A AA3HA ¥HEHUT. 1B
Hz3 F29 AzAde BT dAH}AT. €A F 3,000 rpmoi] A
2081 BUB F3Ae 2HFEY02 A (Mittal's, 1983)

A 9 A Coagglutination ¥H&

T E W 23 259 0.1ml I Actinobacillus pleuropneumoniae
o] AYYH coagglutination reagent 0.1mlE ST A3} F Zuti
oA I EH3HUY. 5SS T F 3E4 AAIEAY.
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A 10 3 B2 =4 AA R HA F9HF A

AZo A AEH o2 Actinobacillus pleuropneumonige & A F%
Hgo] TAEHJD 1078 A He] F=HolA HMA7IE A3 Actinobacillus
pleuropneumoniaeg€ #8381 WP 7] £AANAM 23] FEYS A X3}o I

G AT
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A 14 HA FUHE HAdA AT B
Actinobacillus pleuropneumoniaed] % X F943de DAL bt

o}t mA vtolAF B FATA YAHANS] Y A FUAY P E

360612 EE Actinobacillus pleuropneumoniae S9% & 7%, RT3t}

2| 3 Actinobacillus pleuropneumoniaes 2.5 Gram <349 943 E
d AT O E catalase B urease ¥4, indol SA°IUo ¥ AlFujA]d] F

Ng W V facter (NAD)E T3 Ty gye) 2IaFe &

S

de Boey dF I5c vE8AH S 1Y

A FUHE LUMFLEE  Actinobacillus pleuropneumoniae,
Pasteurella multocida, Mycoplasma hyopneumoniaes ¢\ Actinobacillus
pleuropneumoniae’?t T QUeo=Z d&Ax U HA HACIZE BH
Actinobacillus pleuropneumoniae?] 3 ¥l MTFFHA=2= E7Fs
stez2  oA7A FEE Jieol 2asit. IOWA  Actinobacillus
pleuropneumoniae®] FIFAF-E AU 9 Actinobacillus pleuropneumoniae
o] B A¥R} Actinobacillus pleuropneumoniae®l antigenS ZHAsE=
coagglutination ¥F-&¥HE &3 Aol vieA st o= & dF9A
= HA7A AH Z2FH FERE AX3Y coagglutination reagent=

coagglutination¥H-&H & Al 3t
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A E8 3 Actinobacillus pleuropneumoniae®
A3
¥23+ Actinobacillus pleuropneumoniae 89%E Mittalso] A3 AHAL
HOoE o]§§ coagglutinationitE-C 24 VHYE HAIG AFHLS (B D3

2o S BAHY 57 IMREA 7HE Bkorn VAHY 271 UEKREA BT
a2l ¥ 30| 85 EARHY 70] 2F U

Table 1. Serotyping of &9 isolates of Actinobacillus pleuropnewnoriae in Korea

o o
el
S S
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A 3 2 Actinobacillus pleuropneumoniaeZ; g = 9]
54 HHH

Actinobacillus pleuropneumonige ZEE9] YRFEFL Q7|2 a, AL
¥, ¥H(40-417), 294FE, T3¢ 181 AFHAA Y F4E LIS
o A EdE SFED, ATRY 5F adn T v T
A, Y AEEFo] FFFHIUG

Actinobacillus pleuropneumoniae’t #2i8 HHEHE HF4 v F9
B gRE A%Ed, 297 2439 BF © 29, APz WY
A a8 F AFeY ¥WWE XA Actinobacillus pleuropneumoniae®]

840 e Fge ¢ 5 Ak

Al 44 =HA FEHEY JIey g

1. £8P 3t Coagglutination¥+-g 23}

Actinobacillus pleuropneumoniae®] smooth colony type®} autoagglutinating
type—ci]. dAHE L5833 Actinobacillus pleuropneumoniae?Zt =2 H A
M oz AEF AFE 313} Coagglutination ¥HE2 Al E= 319
t}.  Actinobacillus pleuropneumoniae®] 2+ @A ¥¥E Coagglutination
reagentSt 2} VHFH BT VLY A AN} TF FHFLY ¥HF
< 0xoH Zt ES He S<do2 AF3dy] Eolstuey 3EF
gl HAA BHEY 52 HAHY 6AoldlA vAF ZAREG-o] o} F
e AEo] dF AAHIUY. o)Al An=2ZH Coagglutination¥hg<2 ¥
T Y JA HeRE AS3tn AT JdHes 8 + g
=< 4sich

Fl



2. Lung tissue extract(¥|Z3]FE H)o o) Coagglutination ¥+2-4 o}

Actinobacillus pleuropneumoniaeZr g9l &% H X FLHFL AE3FA

5ojQE  Actinobacillus pleuropneumoniae®] TA 2L 7184 L&
Coagglutination®t-8&- 2.2 7 43} 0.

FHHE A 23S AFHSA H23 2g9 PBS 3mE 7H5tn HZ3F &
2L 7F92 3-538] MAEE F 9BTZ 1083 7FAg$FE 3,000rpmol A

2087 A4S F3de 28 FEdo2 AESHAT

ZZAFZd3 Z+¥E A ¥E Coagglutination reagent® HH<L3] 8283t 3
T ¥ BEIRG. F 6609 SR FEREBLd 23 FE94E AZIA
Coagglutinatidn 8315 2. Actinobacillus pleuropneumoniae®-2l| T F A
of 33l A8}l Coagglutination ¥F$HoZ &= 2267 Zg9 o2 EQEHFJO
U Actinobacillus pleuropneumoniaexdl FAME 3 2069l A Actinobacillus

pleuropneumnoniae® 23399 (F2).

% Coagglutination®t&-H < 84.6%9 HAEEE EJom MTEHHEHES
76.9%2] HEed BAoY F gy dR &S 923%= 34T

)
a3H 22 Coagglutination ¥ © 234

¥ 7d7] BEZA NN Actinobacillus
pleuropneumoniae®] ¥¥Y& HE3}c WHE ATEL L wAE o] &3}

i

Actinobacillus pleuropneumoniaes w83t WHECY g2y A&£dty A

B AEPEde ¢ & AR



Table 2.
Comparison of the detection of Acfinobacillus pleuropneumoniae
antigens by the coagglutination test and the cultural isolation technique

in lung maternials of 26 pigs which died by acute pleuropneumonia.
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3. Coagglutination ¥r&¥& ©|&& HAAFYHe] JEEA A3

3o Z ¥ 2O A 239 HABVIE FUFHLE ZABIAH
107 A9 FEFdA &3tE HA F 697FF FHHEES B2 HAA 9
FE 4852 69%°19029 coagglutination ¥HgolA FHES F£E 31F
O] RATHE 3).

a3 48619 FHIE HATGA 198S] Actinobacillus pleuropneumoniae
7F E2H A

olgl gt A HAAQ FUHE HadA HEFIE AHA}A FEFA
HzA FEAq& AZxE F dY4dM FFT coagglutination reagentE
AbE-3te] FR-EHANESE A FUHHELE A43tn AFGsA g &
T UAFE AFA
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Table 3. Survey of Actinobacillus pleuropneumoniae infection in slaughter

house
1 40 6 o 3 S-95
2 45 2 2 2 S-2
— N
3 105 13 6 3 S-2
— l—-——ﬁ———

4 37 1 0 0 -
S-2

5 106 6 5 2 -5

6 20 1 0 0 =

7 104 2 2 1 S-5

8 08 b 4 3 S-2

S — —
9 107 7 5 + 3 S-5
10 39 4 2 2 S-3
Total 697 48 31 19




4. Coagglutination ¥H3-H& ©]8% == #F9vH dddy HA
Coagglutination RF&HZ Atge dHEIGA] Z=UT FAPEHOEHN

Kronvall(1973), Edward®} Coonrod(1980)= Al#<9] ZiH 4] Pneumococcal

antigen A, Grassos(1981)2 Haemophilus influenza type b 8%,

Onokodi®} Wauters(1981)+= Klebsiellazd95€ HAF 39 vha B 3¢

2dFAE olEHF FAHE HA FvEe [AAMFSL Actinobacillus
pleuropneumoniae’d Q% ZHA] Coagglutination ¥Hgol&& X138 1A}k

A 53R T

S & d7dA NEg FEFNA Fdo] shed HA FHEEY G
S (29 Do E4xs g & F=HdA A R4 (3 g
HA71E BTE 103 7I2AHestd HE2 FE5A4E UEF HPHAA
Al &3l= Coagglutination reaget?t H# IFHEE AAISH 3Eojud)
Coagglutination®3-Z23& A= 5 U} ol2d WP AFHdA A
T AAL HHEG ASEA & 5 den BAF A GU¥ F Jo] HY
HEATHA SA 88T 5 UL A= AlREH.
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M 4 & 2 =

F=FAAA BAAH Hart 2 HRA] FHHEY A LS A &
=AM g 73 HA| FHHEe] o] gy MEE A=A

glo]d FEFATFL o BBF<Q Actinobacillus pleuropneumoniae®)
FAFEE BE IFEAHN BY EAHE AXRI}o FUdA 7
Actinobacillus pleuropneumoniae® Coagglutination ¥Wr&Ho2 ¥3yd
AAE ARG 283 FEZIA AY s HA Fouy A
€ MEstna 2] FHHYE a4 A ARstA] PR HzA F&
H & A X3 wlold FEOFATFTANA THE Coagglutination reagent=
A FHRIFHYNE A AFAHANA M EHHA st A BHo A&SEn A
3t 3ol IS /HEEHE vk 1 A3 YS9 7Y

1.2 AFd A Actinobacillus pleuropneumoniae 89S 33P0
Coagglutination ¥Hg-H o= ¥AHHEH HAl ddd vl AHY 571 398,
@AY 27 Uk AE 30] 8Kk, AHY To] 28 olYUTh

2. Actinobacillus pleuropneumonicze 29 ES 4724, A4, B, 3F
2% 59 Y4FLL HAoH A FPAE ATEY 5FL 3
n TR w7 Feel W44 FETo] AHYG. HAPwe P
2Y, 297 A3 &7 2 29, AFINY YA, AFRY §
%, §4 A7 oAt



3. Actinobacillus pleuropneumoniae®l Z+ dBAHFYE T3P o
Coagglutination W23 FFIdFHYIL 0% o] AFF FHEES B

o FALE B|F37|d o] T

4. AYPMNA HxZF FEY (Lung tissue extract)S AHZ3ld Coagglutination
gH8-31[E v} AlFEE-E BRI E o]-83 Actinobadllus pleuropneumoniae
g T8k A BY g% 9 A&58t3 YA Actinobacillus pleuropneu

-moniae?] ZE-E AT 5 U

FHHAE B HAY FE 48Fo|Y e Coagglutination®H-o| A <k

MEY 5 31F o9, 231 48419 F4H A AHA7) A 198
8} Actinobacillus pleuropneumoniae’} 85 o] Coagglutination ¥+&

o] &2 WYrg ¢ o FFF wdYge & 5 AU

6. ol de] AIHE Qo3 F=RAM HAFZ7IE TFEAEsS HzF F
E4E THEF AFAHoA AFH Coagglutination reagents} %33
9h8-& AA3HA HA S Ee dAdE! Actinobacillus pleuropneurmoniae

9 GRE B8 JuE 4 e Ao Almdth
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