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Abstract : Antimicrobial susceptibility, plasmid profiles and distribution of foxA gene were
investigated in Pasteurella multocida isolated from pneumonic lung lesions of swine. The bacteria
were highly susceptible to norfloxacin, cabenicillin, enrofloxacin and chloramphenicol, but resistant to
colistin, sulfamethoxazole/trimethoprime, bacitracin, streptomycin. Sixty percentage of the isolates was
resistant more than 2 drugs used in this experiment and 21 strains (23.6%) were resistant more than 5
drugs. This phenomenon meant that they had highly multi-drugs resistance. In the analysis of plasmid
profiles, nineteen strains (47.5%) of 40 P muitocida isolates harbored plasmids, ranging from 53.3kb
to 2.49kb in size and the plasmid profiles could be classified into 5 groups. However, there was no
relationship between the size and the profile of plasmid and the resistance pattem of antimicrobial agents.
Thirty strains of 39 P mudtocida isolates (77%) investigated by PCR harbored foxA gene. This result sugge-
sted involvement of the ToxA protein expressed from the gene in pneumonic pasteurellosis of swine.
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BFoqste B¢ AYF ste] A9t Family Pasteurella-

M 2 ceae 9] Genus Pasteurella o) £3}= Pasturella multocida

7 FHAA R A3 Ayoltt. P multocida & cap-

) 2)9] pneumonic pasteurellosist= &} 2]7}x] 8.Q1E0°]  sular polysaccharided B9 o2 57129 serogroup(A,
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B, D,E ¥ F)og T2 1’ somatic antigen& v}g 0.8
8 167}4] 9] serotype 0.2 TRHLP. o]EF AMAA
o2 A g2Fdzy s #HE ZFELS A,
A:5D:5D:3%502 ¢34 . o8 FFEY F
8% YYA AAEZ & capsular polysaccharide, lipopoly-
saccharide(LPS), exotoxin % outer membrane protein(OMP)
¢ & & &’ o]EF | capsular polysaccharide®]
antiphagocytic activitye] 2748t Hoe] OMPS} toxi-
genic P multocida & A £-¥} 5]+ dermonecrotic toxin(DNT)
ol £ Ao urjde] T8 4¥E e Aoz ¢
A 2&AQA AY4EE st B FFH 3l
E 444 JdASIY. 28y DNTE 4A8HE toxi-
genic P multocida & NP EY oA R th3toddE o}
A A dEFgEe] dAE o|%A R FEE
o] Qi Aot Ay YAFY origing 27| 93
ojejrtA e 98 o 29 ERYELH 7Y
EE ol 4% WYEcl Yol HEHT Yt o8
}F 9 3h}7l plasmid profiled A Fo2H EeldF
9 984 EHE AEde Ae2A of W F plas-
mido)l encoding E&= FAA) WA DA FAA BA
P& ug oz Ay 4AAY E4o] & WPeE
AN Q™ B A9 g d3te AR
Z 2 bacterin 5& 0] &3 vaccined] 7%, oA Ql &
A ALE o Y E AR g FdMe B
2y dug BHoz FRUG A AR
AF YT &8 5 ¥ EAHE] dFH F14
A FAA ZFA FAVE L7 EH foh B FudA
AT P nultocida o h¥ A 5y ZARE AY
Aol B2 gatein 2A AU, AZH
ZA AT v ES dAolr). dutd oz A WA
A 2-& o] plasmidol] encoding o} $17] W&o YA
WASST Bdstd 3 444 E59d € WA
FE setstr] A Wy YR olF FEO| B
B3 Q= plasmid FF-E& ZAIA R £ A2 EofA
=} 4] pneumonic pasteurellosis®} 8¢ WYY A E F9]
g}l DNTe| tf 3t 3 2ol A9 Hfd%E =
Aste £ 3y BT #3 & ZAE A AT

N2 ¥ U
BARF : 2 YY) A4 T FAFFE 19969 E

1997 Atolo} B71 %, A%, A4 AFY =573
A HEEE Jelde M 82 RE 5%9) 4% 9%
Yol EFH blood agard o] g3t E&3}o AL}
Aot &, YA E o] §3tof 37T A 18~24A17 W
F% ¥ ] Yo, Gram F44, ¢ Yo & ute
S 2 Pmultocida 2 2 H = J7E Adste] 4z
of &5 FE F &84, MacConkey agaro] 4 9 2§
B oxidase test, catalase test, indole A% 5 A38HH
ZAAY 2 Viek N8 23 52 o] 83t P multocida 2
A8 eu Aol A o] R1ete] H e, acriflavin & 9]
e 220 2 serogroupS AA 3 serogroup Ad &
e TFHE AHSS T P multocida 3AS) 4D RET
E TG RH Gl EgEot & LA A
HFEU RE A3

sH ZAeA HAb: iRAN B P multocida o
e 7 A 244 A 8L Baverd) Kirbyo] o] w
g4 AAE T FEA #F4A discs BBLALS ami-
kacin, ampicilin, bacitracin, cabenicillin, chloramphenicol, coli-
stin, gentamicin, nalidixic acid, neomycin, norfloxacin, strep-
tomycin, tetracycline, sulfamethoxazole/trimethoprim¢] 13%
3} Bayer Co.9 enrofloxacin 5 & 14F & Al&3lgon
7444 & National Committee for Clinical Laboratory Stan-
duds(NCCLS)S) 7126l Siaod BASAAT. &, A5
o2 blood agarol] A 24A17F wiekg & Muller Hinton
brothol A 8A1 7t wjdgt & H7 A g2 8454
MacFarland scale No. 0.5 BaSO, £ H| 4 o] 23Ut}
HAFEFYE B3¢ PH 22 Miller Hinton agars] 21
FuE 0§ 74 9238 20mm BF 02 WA
o EaA)7) 3 37T A 18X 7 WG HSAA S
Z38to Z Ao dF A4 4 FE BAHHAG

Plasmid profile : s{ ] #%de] A 2l &t P multocida
¢) plasmid profileg ¢Ho}x 7} 95t alkaline lysis ¥
& o] g3t plasmidg Fe| ¥ F, ¥ ¢ plasmid DNA
£ 0.8% agarose gel Aol loading 3} 12 0.5X TBE & ¢§(45
mM Tris-borate, ImM EDTA, pH 8.0)o] 4} 80V, 4A|7+ &
718 E}AL, A7]19F ¥ ethidium bromide §- %4 (1pg/ml)
oA g4g & UV illuminatorE o) 83} plasmide] %
4e {231, polaroid camera$: ©]-§3t] AN EY
£ 3% 9. Plasmid2] size: Supercoiled DNA marker(Gibco/
BRL, Grand ksland, NY, USA)# Lamda DNA/HindI(promega)
& size marker2 3} AAbalgit).
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toxA FEX HA : AA sAgLgA FHE P mul-
tocida ) M 9] toxA §H2 2&& Lichtensteiger et al ™
o] AN Wo] F3tod AU F, F| primers
Lichtensteiger 50| AA| ¢ A& 71X E 3} DNA syn-
thesizer(Applied Biosystem 392, USA)Z 24 sl on 2
471 Qe Table 1o tebd ups} Zrh PCRE HE
genomic DNA %2 & Murray$} Thompson®] 8 ™d] &
Sl AN AT 1oxA $929 ZZE GeneAmp PCR
system 2400(Perkin Elmer Co, USAYE Ag3l9ion, 10X
PCR buffer(Bioneer Co.) 5pl, SomM MgCl, 2pl, 10mM dNTPs

Table 1. Oligonucleotide sequences of PCR primers for the

amplification of the foxA gene
Size of
Primers Oligonucleotide sequence amplified
product
Forward  5'-CTTAGATGAGCGACAAGG-3' 846
Reverse  5'-GAATGCCACACCTCTATAG-3' bps

084, 100pM¢] forward9} reverse primers, 100ng$]} tem-
plate DNA, 1 unit®] Taq polymerase(Bioneer Co.)& 37}
&1 HFFo] sot X FHRTFE W F dema-
turation< 94C 302, annealing® 55T 30X, extension&
72C 30237102 3ld 403 HHE AAlE T HF exten-
siong 72Tl A 5B AA AT PCR FEHEL 1%
agarose geld| A 7|95 F ethidium bromide2 ¢4
84} UV illuminator& ©] 43t f A2 FE4EE &4
83 polaroid camerag o] §3to] ALNEY S HAFA
t}. PCR ZEAHE 9] 7] 100bp ladder(Promega)& Mole-
cular weight marker2 A}4-8te] &4 & ¢t

i o

Aol it 2N 2N X AR T
% P multocida 87F 9] ti3ted T A 24 AAE A
Al g+ A3} Table 20 4] A3 norfloxacin, cabenicillin, enro-
floxacin, chloramphenicol 5o thgtels FAFFY %

Table 2. Antimicrobial drug susceptibility of Pasturella multocida isolated from pneumonic lung lesions of swine

No. of strains (n = 87)

Antibiotics Potency

R I S
Amicacin(AM) 30pg 27 6 54
Ampicillin(AN) 10pg 3 37 47
Bacitracin(B) 101U 29 46 12
Cabenicillin(CB) 100pg 6 2 79
Chloramphenicol(C) 30ug 8 2 77
Colistin{CL) 10pg #“ 2 41
Enrofloxacin(ENR) Spg 4 6 77
Gentamicin(GM) 10pg 14 18 55
Nalidixic acid(NA) 30pg 10 22 55
Neomycin(N) 30pg 5 44 38
Norfloxacin(NOR) 10pg 6 1 80
Steptomycin(S) 10pg 24 44 19
Tetracycline(Te) 30pg 25 2 60
Sulfamethoxazole /Trimethoprim(SXT) 23.75pg/1.25pg 42 3 42
R: Resistnce, I: Intermediate, §: Susceptible.
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Table 3. Antimicrobial resistance patterns of Pasteurella multocida isolated from pneumonic lung lesions of swine

Multiplicity of resistance drugs

Antimicrobial resistance patterns

No. of strains

B
ENR
GM
SXT

18
1
1

B-G

B-S
CL-SXT
NA-S

B-S-NA
CL-AM-SXT
CL-AM-Te
CL-GM-SXT
CL-NA-SXT
CL-SXT-Te
GM-NA-§

AM-CL-SXT-Te
CL-§-STX-Te

AM-C-CL-SXT-Te
AM-CL-GM-SXT-Te
AM-CL-S-SXT-Te
CL-GM-S$-SXT-Te

AM-C-CL-S-SXT-Te
AM-B-CB-CL-GM-S§
AM-CL-GM-NA-NOR-SXT

AM-B-C-CL-GM-NA-NOR-§
AN-CB-CL-NA-N-NOR-SXT-Te

AM-B-CB-C-CL-GM-S-SXT-Te

10

AM-B-CB-C-CL-GM-N-§-SXT-Te

11

AN-B-CB-C-CL-ENR-GM-NA-NOR:S-SXT

13

AM-B-CB-C-CL-ENR-GM-NA-N-NOR-§-8XT-Te
AM-AN-CB-C-CL-ENR-GM-NA-N-NOR-§-8XT-Te

Abbrevations : See in Table 2.
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90% BT}t & 744 Ve g o colistin, sulfa-
methoxazole/trimethoprime, bacitracin, streptomycino] o3}
o9 R ZFAE YEUI T 71ErY Ao theto]
T 3R AL Y 34 ZeA 29
€ ugez oA FAWA P& 2AE Z 3 Table
3o X8k o] ZAL #FF 8TFF 53F(60%)7} 2 A o
29 WS Jeti s =3 5 oA o] FolH YA
YEE T3 E 205(23.0%) o5, 13 kAo Batd
W€ Jehl s 235 2F(23%)2 YElhg.
Plasmid profile : =\ s}x] #HH42 8 B&g P
multocida 4050 T34 plasmid B %A4E ZAMS 43
215(525%)7} plasmidg HF-3t7 QA Fron 197475
%yto] plasmidg B-H3t3 QAT o8-S KR w
A 57HA ] el 2 TR Y £ 1900 plasmid sizet= o
53.3kboll 8] 2.49kb7}HA] TheFsL Al e THTable 4).

Table 4. Distribution of plasmid in Pasteurella multocida iso-
lated from pneumonic lung lesions of swine

Types of No. of Size of plasmids
plasmid profile strains (kb)

I 2 53.3

I | 2 249

il 3 5.84

I\ 10 552,272

\ 2 8.37, 6.56, 3.88, 3.06

Fig 1. Amplification of foxA gene in Pasteurella multocida 3A,
4D and isolates by PCR. Chromosomal DNA was prepared
and PCR was carried out with the chromosomal DNA as tem-
plate. PCR products were analyzed in 1.0% agarose gel elec-
trophoresis. Lane M : Molecular weight marker(100bp ladder,
promega, The number indicated size of the DNA fragments
(bps)), lane 1: P multocida 3A, lane 2: P multocida 4D, and
nonotoxigenic(lanes 3~6) and toxigenic(lane : 7~10) strains of P
multocida isolates. Lane 11 : negative control(no template DNA).

toxA T8xe| HE : P multocida 3A % 4D REF
R ok EeF9 roxA A2 FHH9EE PCR V) E &
o] &8t A A3} P multocida 3A8} 4D EEZ 2
oFe EEFoA o 846bps 279 FANE FEE
AU Fig 1). A HE )M Ral, $4€ P multocida
ofs] £ F 3959 th3te] PCR 71H & o] 314 roxA
FHAE 4G A7} Table S B whe} zro] 7A}
729 T1%(30%)7} t0xA $ARE B 43a QAT U
HA 23%9F ) HAdtn A gkt

Table 5. Detection of foxA gene in Pasteurella multocida iso-
lated from pneumonic lung lesions of swine

Detection of toxA gene No. of strains
Positive 30 (77%)
Negative 9 (23%)

n &

B2 HE e g 4 g F2E £ gloy
32 99E FAA MAE 4UA} F2F 4S8
ol UAE FAME AZA YA} HA Ayt
o 71 T2 dU2E AL, o) Y9 vAE
T P multocida = H A ¥ A4 AFFY
2 EAHAINE StEA B Y A 9 HY ®
£ ASAH vgY g Bodim AAAH ez 9
g BHE HYo2E A:3, A:5, D:5, D:37}
geiA Jdou FuolMEe tjR#o] P multocida type
A7t 2] HEd Bodte Ao A Hud Qg
R aE2 B ATAME I A g 2
2l ¥ P multocida T 5% type AT Mddle] ZA 8¢
o A AR AE o 2 AEE Y8 =
Wl e 2372 GAAY dwa A4 2 bactering
©|-§ ¢ vaccine " A43to] g}, o] @ FAA Y o
H H8E YA 2R, WNTY 29 5o 943
A H IFEAYH EAFE HEen Ao FHA
| P multocida o Th3 A 744 FAL 8 5
AeE 2 399 E5EY 53 MHEERE 2
3 FF7} gentamycin, novibiocin, cephalothin, amipicillin
of f3te] & A4S Yeigide Rae B A7
ARge ZFA G FF AolA 2ojrt Qe 2
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Foldoy 2 2 5o I A A £
2] % P multocida o) th g & A 72544 23} baytril, am-
picillin, colistin, linsmycin, cephalothinel] tj3te] 7H4=4J o]
E2 A0 e E 22 JEALdA g P
multocida o et ¢ %9} B o) o] 8H ciprofloxacin,
ampicillin, cephalothin, chloramphenicol, penicillin-G o]
gate 2 #5448 Jeid Reg Baso FAA
2Head oo B A8 AT FAMIY 2 enrofloxacin,
norfloxacin 53} Zo] 2 AL 5o AHEHE %A Eof
gaME BA9 BuoMdE 100% 725488 JES
oy B zAAD 6-8% £ EAM AEHE YEHE T
FEo| 2L oA & FAEY AR AFE T
stofof & Aoz Agdr. g1 tA AP 2AHE
3 BAY Bad vlatd e & £E oA S
A& Yetdlef ojzle] & A7E T8 EAYCR YB
o olo i iAo o] a7dTh HTY 93
A HA 387 A8 A EAM E€ P multocida
o thdl A 744 A3} ceftiofur, danofloxacin, cephalo-
sporin{E 3] 34t} cephalosporins)@} quinolones(&-3] flu-
rorinated quinolones)o] thate] & ZTAE YEUE
Aoz wygAATT A4 ALAEd thatd T
Aoz w2 44 & Yehde 22 444,

A7tz 7|g 5o o] &Eol RATFY E%Y &
gy Eio 4] 4ot HI SolM EANES
A 71ge 2 olgjd AT B2 JAE Hojx 9l
o @y ol e @ 71 g Y Ful el P multocida o o
3 A2 ofH7tA v g7 AAolr} ofo] B Ao
¥ P multocida | plasmid profileg 3+ & %A 79 @
A2 48 LR A&stnn A A3t 47.5%¢
195:5bo] plasmidg Ef3t3 UL oL FHEER
EFEQE 9 24 574K 2 FEHA . Plasmid size ¥
A Thepate] 533kb~2.49kb 744 2 THYERG O L} plasmid
size R profiles} 984 £F ¢ dwA WA Fag
AE gl Ao Yehgrh o2} @ 4B Fussing er al
o w3s YA ASEA 0|5 A LFHE 4
8ol ribotyping? 22 thE EALEHH /W€ A
£k o Mg anin 4Zat

toxA FAAAA YAHE 54 ToxA protein©] pro-
gressive atrophic rhinitiss] A& 43 WY4G A=
uha A A FE= i 2 pneumonic pasteurellosise] 4] DNT
o YA A2 M9 4 dde et =@

o] glo] g ay 2o FYYHY AL
toxigenic P multocida type A7} S x| HEA¢AA 4 & &
Aol e Aoz WA YO £ oA FHZ
%= ToxA protein®] A&l o3 toxigenic P multocida
E HAE & gl At 7ol A A 4o g2
U#% o] 3 PCR 7] & o] 43l ioxA FAAE AA
st 71%o) 7HE g oE BUH Do) Sy e
o] &3te] I A HW oA L&l ¥ P multocida o) A
toxA FAAE AAG A FATFY 7197 £4 &
A2E BA3 1 ol A ToxA proteino] H A HHo 3
o] B3l Ao 2 AL ETh 181} o] ToxA proteing]
Ay FEH 918 0 A=A 2A) Asde
AEY T AEPEENAY AWHzs 2 ToxA
protein®} FX 9o} AABAE AL FIHH LR o F

o} Ao #rhn Azt

g £

H = HAqEdol A 2’ P multocida o 3 A A
25 ZAA 3} norfloxacin, enrofloxacin, cabenicillin %
e B #AF4E YIS
1} colistin, sulfamethoxazole/trimethoprim, bacitracin, strep-
tomycin®] tf3tdE HPYE YA o E FFF
60%7} 2 4| o] 4ol thate, 23.0%7F 5 %Al o] o
3o AYAYE Yol BE& #F 50 dAUWAE Y
R ¢l t). Plasmid profileS FAF A3 B39 47.5%
7} plasmid® B F3lE 3 0] 9] size: 53.30kbo] A 2.49
kb2 T3t on 5 F759 EXGEE YET. 2
Zlu o} & plasmid®] size ¥ profile?} 37 7244 2
qetq REAgRe 4ngel I4HA BT A3
Wi 223 P multocida FF7} 71%9) toxA FAAE
H$3k3 9lo] A ToxA proteino] 3 A pneumonic pasteu-
rellosis¢] f-dke] Zlo] #AdE A2 Al ER.

chloramphenicolo] o3}

#1g4d
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