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Summary

The present study was conducted to investigate the inciden
Actinobacillus pleuropneumoniae infection in the pneumonic lun
slaughter pigs from July 1996 to June 1997 and to examine
biochemical and cultural properties, the antimicrobial susceptibility
serotypes of the isolates.

The biochemical and cultural properties of A. pleuropneumoniae is
from the pneumonic lungs of swine were identical to those o
reference strains used.

Twenty-four(8.1%) strains of A. pleuropneumoniae were isolate
298 pneumonic lungs of slaughter pigs.

The majority of isolates were high by susceptible to ampi
cephalotin, oxacillin and moderately susceptible to cefazolin, genta
kanamycin, chloramphenicol, although the majority of them were re
to neomycin, streptomycin, erythromycin, lincomycin, and sulfamethox

Of the 24 A. pleuropneumoniae isolates, 12(50.0%) were seroty

11(45.8%) were serotype 2 and 1(4.2%) was serotpye 7.

Key words: Actinobacillus pleuropneumoniae, biochemical prop

serotype
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Actinobacillus pleuropneumoniaex 378 2 94 AR E HE Hx
g UAFeE HALH FUES £¥H FYAE HEe FW

¥k B BAhel= oA sHA Y AR B FHA T ol Az @
ol Fad AU FAHA gt 2y Pue gIA g
FE olgdd &¥LY NESAV FE HY AR AFEHm Yot
(Bendixen &, 1981 ; Fenwick %, 1986 ; Inzanz %, 1988 : Kamp
1989 ; Udeze %, 1987 ; Inzana %, 1991).

o] & TFVAAHOEN FEEL #§HQo BEFFAY UAAS
Felel A &3] wHED HAE HES DS AN ARELY AE
MRS FEdA BE BAAY £4& FE A¥elth(Nielsen 5, 1977
; Rogers &, 1990 ; Schiefer®} Greenfield, 1974 ; Schiefers, 1974
Schultz 5, 1982 ; Veary, 1989).

A. pleuropneumonige 1#S’49 TO¥Ey diHoz TF A
T 9HE At 44T, EHulR o] FHA Ao TH
5 o] 9l nicotinamide adenine dinucleotide(NAD %=+ V factor)E& &
ot 2¥HujR oA &84 L Staphylococcus aureus$t PS5 L0
CAMP-test ¥4 YeldH(Nicolet 5, 1968a ; Nicolet S, 1981b). ¥
€ 2 72 MIFE P8 o5 wEA SHY == ¥HL g
< RAHEL HAsi A. pleuropneumoniage®] ¥AYL Hu
polysaccharide®} lipopolysaccharide®] “dAtel] ma}t 1~12802 Uy
(Mittal 5, 1992 ; Komal ¥ Mittal, 1990), Nielsen(1987)2 ¥A¥ 5
THA] subtype 5a R 5bE2 MESHATH FUdAE 2, 3,4, 5 7 10, ¥



12%o] Husx o, 1993 ; ¥ 5, 1985 ; o 9 A, 1989). o]
#2 HAY TEFI o A 4 FAFoE FgEd, § FEG 10°~
10° o #& APUE #dA Qe o 5 &3 @E
£4& 27 dEoith 23y 10° 2L AU FANE @4 7d
W A3E A#HJoachim, 1987).

& AWe AAALE AT oy o ¢, 1979 ; o & A,
1981 ; 9] 984 ; ¥ 5, 1986 ; A 5, 1994 ; Z, 1994), FUAM =
19790 A Hurl Q& ol AZAoz wARTs Qo 4§
(1979)2 sjA 9] AHHOZRE H parahaemolyticus® ¥2]31%&
Hudgla, o] §(1984)L AEA LS v KAEY HPN 2P B
a2k H 519852 =HENN #& Hso ¥¥YH 2,3, 4 9
59& Hudglon, o o H198)E A7AWe EaFe F2 9%
¥ 295 98 BHudgm, (19932 ddA e EIFE ERY 2
57 10 2 129& Rusgich o (19973 ¥ 5(1986) FHAY
29 A 94 ZABYT |
+28 Ugte dEUS Mg A%, 453 S0z BEY B 4
g olFouy, HZ £UdSAN G dE FEHFAA D E¢}o
FEAY ZNgE 4 FAAA B2, {453 249 AN 5L
282 3a o mdtd, £ Ao Y g L AHEH oL
AR 72ARE vFHaA AFAGAM AFHT YE HAE A
o2 FsY U4 3% Mo} A pleuropneumoniaed) 3383
4 R FEA dF A, Y 5& 2AER.
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oI As 2 %4

1. A=

1996 7€5E 19974 69 Atolo] AFA Y 127 FEZAN &3
He MKEFT §92Q A3EEE 712 ERE 28%F9 HA HE
AlA g2 ARt

2. A. pleuropneumoniae®| £42|

1:25,0009] crystal violet, 1.6 TU/ml bacitracin, 0.1% 8 -nicotina
adenine dinucleotide (NAD, Sigma)E& o i} B#3to] E§3$ Tryptic
agar(TSA, Difco)ol F#3o 2 d¥¥ig =% ¥ 37T, 5~ 10% CO
oM 24 7 48A1ZF Wi¥E] 1A E OFLE dEe B
o] E& % #& Tryptose blood agar base(Difco) HEE AL 7%
e FAEMuA o =2 ¥ Staphyloccus aureus Cowan 12 A
@3] 37T, 5 7 10% COzolA 24 - 48417 wi}d 5| L83, 94 ¥
%, Gram 9444 % & ¥HlE F38 A pleuropneumoniaeE *A
#& B39 54 BHo2 AdsdaAN AYHo A&



3. 3A2

FAR JHHEZREYH 8 53§ A pleuropneumoniae 24+
AT oA EFPE FEAF 1, 2,5, 7, 1289 538 4F A3}
A FAAE, 8AY T4, ¥4 A8 A B A ES T

4. 438ty HYAY

A. pleuropneumoniae® F33%7] A% AR} A  PFAXY
Cowan(1974), MacFaddin(1980), Kilian(1976), Isenberg(19
Biberstein(1977) 59 %Wl o2} SBAo|A2 hemolysis, TSAH) A
SBAu| A oA ¢] 91487, CAMP test, ONPG test, Catalase test, &%
A8, Urease test, Indole ¥t-3A1¥, HoS 4/d4A1 ¥, Nitrate FHAY,
EHAIE T A AT

5. g #dTdAd

A. pleuropneumoniage] & ¥FA /4 FAE Bryant(1972)9)
e | o e Ampicillin(AM), Cephalotin(CF), Cefazolin(C
Erythromycin(EM), Gentamicin(GM), Kanamycin(KM), Lincomycin
Oxacillin(0X), Streptomycin(SM), Neomycin(N), Pencilli
Chloramphenicol(CP),  Sulfamethoxazole/Tremetoprim(SXT) $ 1
Sensi-disk(BBL)E o] &% TAzagiyoz HA gt Tryptic
broth(0.1% NADH7hHel #& HF3te 37C, 24X Wi



Macfarland number 05¢] %A EHEE =ZA3d9 Tryptic soy
agar(0.1%6 NAD)el 05mlE€ ¥ T &g F sensi-diskE A1 37T,
5~10% CO; 2412t wjckste] A2 AU Aoz ALy R g
B34

6. A. pleuropneumoniae®| serotype =3

A. pleuropneumoniae® ¥AY 2, 5 79 U JIERLEHN
Gunnarsson 5(1977), Mittal 5(1989), 8 (1993)9} Wyel F3to A=
. TSA(NADAH DA olA 37T, 5~10% CO, 18A17F wjst =
#TE 03%(v/v) formol-saline®. 2 R #3t] AL 2 Wx§ o, 2
VY FAHE] Egade gYo2 ALY @AY AL Mittal §
(1983) 3} #(1993)8 WHiol wa} coagglutination test® BRI L =
8t¢lt}. Staphylococcal coagglutination reagent®] AZoAL tLxm
Staphylococcus aureus Cowan 1€ TSAujX| o] HZE3 6] 37Col|A 184
WFst ol PBSE F#stA 23 94 FAE F, 05% formali
ol ¥7H8 PBSel R{AIA ALolA A1 WAt o] AL T
YA FAH3HA 10%(v/v) cell suspension®.Z ZA3 80T APF=2
587 WX 3%lth. ©] staphylocaccal suspension 1ml$} serotype spe
antiserum 0025mi& EHtel Aol 308 HAT F, VY FA3od
19%(v/v) cell suspension®. 2 ZA¥# AL AL&3ch AL slide gl
o 2} serotype®® 2 staphylococcal coagglutination reagent 0.03 mlES
i, AdugAe HIFHOE AF3Y slide glassol M reagentdt &3
3o FHARE B33,
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1. 5= HYHOIEH A, pleuropneumoniae 2

1996 7¥HE 19973 69 Aol AFA G 12/ FERNAM &3
HE MSES o2 $4AQ HYHWHE 71 298F 9 HeA F
w2 8 AAE A Table 13 24 1270 53 ¥ 90 53N Fel
gesglon, HAHHo gt F 208FY EXE F 24FB1%)NA
=g

Table 1. The isolation frequency of A. pleuropneumoniae from 298

slaughter pigs with pneumonic lungs.

No. of A. pleuropneumoniae

Farm PR isolated (%)
A 21 2(9.5)
B 58 5(8.6)
C 12 0(0.0)
D 21 0(0.0)
E 40 2(5.0)
F 20 0(0.0)
G 21 4(19.0)
H 20 2(15.0)
I 20 1(5.0)
J 21 3(14.3)
K 24 2(8.3)
L 20 2(10.0)

Total 298 24(8.1)




Table 2. Seasonal isolation frequency of A. pleuropneumoniae from

298 slaughter pigs with pneumonic lungs.

No. of A. pleuropneumoniae

Season No. of lungs isolated (%)
Spring 61 7(11.5)
Summer 65 3(4.6)
Fall 91 5(5.5)
Winter 81 9(11.1)
Total 208 24(8.1)

2. A. pleuropneumoniae 2| H&EHX £2|8

Fooide &+ BEE&e AZNEE BN 2o 75(115%), AL
9F(11.1%)2 71L 55(55%), A& 35(46%)°l 3l &g =A Y
123~ 4= 3



Table 3. Biochemical and cultural properties of 5 reference strains

and 24 isolates of A. pleuropneumoniae isolated from pigs.

) of . .
Properties No. of positive NO. of reference

isolates (%) isolates (%)

Hemolysis(Sheep blood) 24(100) 5(100)
Satellitism in TSA 24(100) 5(100)
Satellitism in SBA 24(100) 5(100)
CAMP reaction(Sheep blood) 24(100) 5(100)
ONPG test 24(100) 5(100)
Catalase 5(20.8) 0(0)

Indole production 0(0) 0(0)

Urease production 24(100) 5(100)
H,S production 24(100) 5(100)
Nitrate reduction 24(100) 5(100)
Motility 0(0) 0(0)

3. A. pleuropneumoniae 2| M 3}5}% AjA}

AT =M BT 2439 A pleuropneumoniaest ¥3F
T 57 die A3} XY Az Table 3o Y& uwpeh 2o
SBAs| A oA ¢] B -hemolysis, TSAuI 2} SBAujzejMe HAHBA
ONPG Al¥, urease 874218, H,O 4’4A1%, Nitrate FHAHolM =
57t F4ES et o Indole AEAIE R 54 AlY
1 T 24%EE 2t ¥ Catalase BPA PN E EE2HF
T EF GNEE Aoy B FFOAME 557(208%)%te] gt
ot
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Table 4. Carbohydrate fermentation of 5 reference strains and 24

isolates of A. pleuropneumoniae isolated from pigs.

Fermentable substrates Niz.ol:lftezoii‘;ge refelj;c?ef SI;O;I:: e(%)
Dulcitol 0(0) 0(0)
Fructose 24(100) 5(100)
Glucose 24(100) 5(100)
Inositol 2(2.0) 0(0)
Inulin 1(1.0) 0(0)
Lactose 11(45.8) 2(40)
Maltose 20(83.3) 5(100)
Mannitol 18(75.0) 5(100)
Raffinose 8(33.3) 3(60)
Rhamnose 24(100) 5(100)
Sorbitol 7(29.2) 0(0)
Sucrose 24(100) 5(100)
Trehalose 0(0) 0(0)
Xylose 24(100) 5(100)

FEH A H(Table 4)olME= HAFFY EFFF EF  fructose
glucose, rhamnose, sucrose, xyloseolA ¥d¥t82 W o9 dulcitol,
trehalosecl = EZE ZF7F 42 Jedglth 23y maltose,
mannitol M= EEFF ZF 44 whd Re@Fe zhz 833%,
75.0%¢] ¥’dut$& Ho9 inositol, inulin, sorbitolol M EZ2F3=
BEF 24 w=

196, 7969 F83E B



Table 5. Susceptibility of isolates of A. pleuropneumoniae to

various antimicrobial drugs.

No. of susceptible

Antimicrobial drugs A. pleuropneumoniae (%)
(n=24)
Ampicillin 18(75.0)
Cephalotin 22(91.6)
Cefazolin 12(50.0)
Erythromycin 5(20.8)
Gentamicin 11(45.8)
Kanamycin 12(50.0)
Lincomycin 0(0.0)
Oxacillin 18(75.0)
Streptomycin 7(29.2)
Neomycin 4(16.7)
Penicillin 15(62.5)
Chloramphenicol 14(58.3)
Sulfamethoxazole, Tremetoprim 0(0.0)

4. A. pleuropneumoniae 2| AN 2+A ZA}

Y 24Fo] A 13F39 FFA 744 ZARBRE Table 501M
Hhe} o]l Ampicillin(75.0%), Cephalotin(91.6%), Oxacillin(75.0%)
o 2 #+4E vetden, Cefazolin(50.0%), Gentamicin(45.8%)
Kanamycin(50.0%), Penicillin(62.5%), Chloramphenicol(58.3%)dlE &=
=9 Z+4& Jdelddth. 28y Erythromycin(20.0%), Streptomycin
(29.2%), Neomycin(16.7%)°ll ¥z 824 & YWY O™, Lincomycin
(0.0%), Sulfamethoxazole(0.0%)ell&= €43 Wd& Yerdch

B

rr
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Table 6. Serotypes of A. pleuropneumoniae isolated from pigs in

Cheju.

Herds Serotypes of A. pleuropneumoniae
type 2 type 5 type 7

) A 0/2 2/2 0/2

B 3/5 1/5 1/5

E 2/2 0/2 0/2

G 2/4 2/4 0/4

H 1/3 2/3 0/3

I 1/1 0/1 0/1

J 1/3 2/3 0/3

K 1/2 1/2 0/2
Total(%) 11/24(45.8) 12/24(50.0) 1/24(4.2)

5. A. pleuropneumoniae 2| XY
Coagglutination testel 9% A. pleuropneumoniae® BAE EA A

Z3= Table 60 Yebd ulel o] @AY 580 125(50.0%), 23 o
115(45.8%), 181 7¥o] 15(4.2%)2 Vet

_11_



A. pleuropneumoniges 873 IAAME HH2AH FoHuPo EAQ
AR FoHY AUAZ F4 2 TE /AL dody @)
EF 7133 AF2AE §3WEs 59 AEHAV JHA Aol
AeE e o Ao HALE HEFS ZFAAY AAREE A2
A FED @ BAH &ML 2T (Brandreth 9 Smith,
1985 ; Hommez &, 1990 ; Lombin %, 1982 ; Mittal £, 1992 ;
Saunders 5, 1981).

FelME o F(1985)0] HAFEL7 &' EFE 0FF 23F(26%)
oM H. pleuropneumoniaeS #2801 o 9 A (1989)= 3395 9]
gy HAZRE 71F(209%)9 H. pleuropneumoniaeS 23 578
I F 5(1990)2 FUHH o E 48F A 10F(208%)2 Hg B
Stk E¥ (19932 ALY 3F7 F4L B HA 63F
M 17F27%)€ FeEagdn S48 HPPHLS 711 =2 33059
A 2N 2157(6.4%)9] A. pleuropneumoniae® H 28 o o
(197)& FEEFAYGY =FE 399%5F F 425F(106%)ANM Fo Y
AAE BEAS OF 22F(5.2%)9 A. pleuropneumoniae® B8 =X
ot

AFAA HAE oz AR B AHME £ 23HE o
A F SUAoz HPHEHO AAHE T2 E 28FZHE 245(81%)
o o] YA old AT 9 F(1985), o 9 A(1989), ¥ =
(1990)9) ZAzet 8ol FYA T, A (1993), o] 5(1997))9] Az}
T HREHAG. ol T FHHPAMNE F BE&ol oF Az
© Gilbride 5(1989), Nicolet(1992), 8(1993)9] 23 R A3ty Lo,

_12_



E #2882 AL EEuiAol met ga zolrt dotn Husigo
(Little ¥ Harding, 1971). AAE 4#& ZAHE A A3 4ol
Aoy oF 7Heel uE £ AL g2 S HASS BT A
TS BEAGAAY AFE LA AFE ZAHE A 2o 57.1%,
AZol 333%, 7F&el 125%, A&l 87% olgith AF} R E x|
AZE L2 AolE AFANYL ALAE 0T o|AL Hol: o}y
g 71¥F dfog Algdg,

AAAHEHCZRE BE2H A pleuropneumoniae 24%¢] o)t A3}
B2 F3AANE AT A AGHE MY $EHEA, TSAY SBA
M9 4B, CAMP test, urease HMQA¥, nitrate FUAIY,
ONPG Ald, f8t+i AHAHAMNE 25 $HL Ued uig
indole B8AIH, 54 A¥ 52 242 UBUdY & BEAge
fructose, glucose, rhamnose, sucrose 9 xylosedlAl= HzlF=9
90%0°] gl <¢4& YERNZ A, dulcitol, inositol, inulin, raffinose,
sorbitol, trehalosel A= 90%°]4 242 yello] Biberstein 5
(1977), Kilian 3 Biberstein(1984), A (1993) ¥ o] 5(1997)) ®mo}
A 2] &t}

£2¥d A pleuropneuminiae 24% ol t)d FFA FEH AAL A=

2 A8 E Jgyon,

cefazolin, gentamincin, kanamycin, penicillin, chloramphenicol 5%

ampicillin, cephalotin, oxacillin®] o 3=

o Z+4E& JYed, erythromycin, lincomyein, streptomycin,
neomycin, sulfamethoxazolee] thstdrE & APH L Yelygc
BAAZFA A diME AFAA YFAME  Gutierrez £
(1995), Libal # Gates (1982), Inoue 5(1984), Nadeau S(1988) I
Gilbride F(1989)ol 9J3to], FulelME of 9} A(1989), ¥ $(1985),
¢ 5(1990), ¥ (1993) 2 ° 51997l 93] =Also] ATt 18y}

_13_



FaAel et £ FFELS WG AgEE A D M2 g2
A Yetgoh A dge] #FA Qo] ampicillin, cephalotin, penicillin-G,
mecillinam, tetracycline, colistin 2 chloramphenicole] WM& o
® ¥ 48 YUzl es, streptomycin, tylosin, spectinomycin,
lincomycin, neomycin ¥ sulfamerazineol] WaA = Zd AFAHL U
Bith. 18]y gentamycin, erythromycin, kanamycin 2 tylosin®l
daM = Aguitt Bggde] T2 A Yeldt. old 74de zol:
At @73 E Aol et Atgste FHA THI 927 g g
79 29 gZA YJeguE Ao AlgsEo oyd yHdry 28
2 A. pleuropneumoniae® R-plasmidel 93t A" m 34
(Gilbride &, 1989), (Hirsh &, 1982).

el s Y AL coagglutination Al PO 2 AAF 7
o E3E 2% 2 5% dRrES Ao FUY BE A
2e ¥F Yol ¥ESL glgol Hd ¥R & ol 1~12%9
dP¥ol Sl dA gon, FudM: ¥ 5(1985)0] 28, 3¥,
4%, 2 5%, o ¢ A9+ 2%, 3%, 58 2L 78, H(1993)L 2%, 5
¥, 7%, 10%, # 128 283 o F19972 2%, 3% % 5% ¥HY
< 5% Hag u Qo

_14_



1996 7Y R-E 19979 6Y Alolo] AFAY 12/ FEANAN 23
He H{E § $U44 APgyEHe 11 &

AB 2 AL83tY A pleuropneumoniaged EE & AE3igm, Baaze
Ao 937 BHFA Aed A 2 BRYE LS 2AE g

SAHA AP Yol e THE 298F F U4F(B.1%)0IM Zol
2YHdon, AFEZE B 115%, AL 111%, o= 46%, 7}&
55%% &3 7hE&elA &3 7I2RT ot £ Lo ¥y}

2. 2ol dE F#A #4+4 A¥ZAFH ampicillin, cephalotin,
oxacilline]  oide]  ¥&  Z$4E,  cefazolin,  kanamycin,
chloramphenicol, gentamycin, penicillinel tjsledEs FS5T o 74A
< B 33y erythromycin, streptomycin, neomycin, lincomyein,
sulfamethoxazoleol &= W& Yech

3. £8" A pleuropneumoniae 24%Fo| Ul ¥AY A An
serotype 2(50.0%), serotype 5(45.%), serotype 7(4.2%)2 JEI} @3
2%} 57 QR EE A Yo

_15_
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