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Prevalence of Enteric Bacterial Pathogens in Grower Pigs in Jeju-do
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Abstract : In grower pigs, enteric diseases are major economic problem in swine industries. Enteric diseases are
attributed to numerous bacterial agents, such as Lawsonia (L.) intracellularis, Brachyspira (B.) hyodysenteriae, B.
pilosicoli and Salmonella spp. Therefore we investigated the prevalence of enteric pathogens and found out the
correlation of infectious agents in enteric diseases of grower pigs in Jeju-do using polymerase chain reaction (PCR)
method. A total of 509 fecal samples of grower pigs from 49 pig farms of Jeju-do were collected from May 2006
to June 2007. Diagnostic confirmation was performed based on the detection of bacterial DNA from fecal samples.
Based on the PCR methods, B. pilosicoli, B. hyodysenteriae, L. intracellularis and Salmonella spp. were detected in
82 (16.1%), 38 (7.5%), 15 (2.9%), and 12 (2.4%) fecal samples from grower pigs in Jeju-do, respectively. Single
infection of enteric pathogen and mixed infection with more than 2 pathogens were detected in 110 (86.6%) and 17
(13.4%) grower pigs, respectively. These results suggest that B. pilosicoli and B. hyodysenteriae are main pathogens
of diarrheal disease among grower pigs in Jeju-do. Therefore, accurate control strategy for enteric pathogens should

be warranted in Jeju-do.
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L. intracellularis= 13232 714 7102 A|E o
AR S B2 @Al &% E o] A g A

Zo| AEAY 71Aste] dAT e F4S ke &8
A F24 AEe doitk13,18). AE Wl 7Asks aAl<]
EX L. intracellularis®] £2] 2 vl ojzds-o] 7| W)
ol o} A7kA] 1 A7t wiRler Aol L. intracellularis
sk 9% WYY AR Pe zuAe B

o] WS AEe
o FEES o83 ATl AlAste] HZdle o wY
2] ol g3t dxg WAy rk10,19). L. intra-
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B. hyodysenteriae= 371 Treponema hyodysenteriae= 8
HE w dri(12). AEe FE A 29E B k=5
of doju 7, F, 2] SOl Ao &9t S59TE sk
Ao 7 FARETY(2). B. hyodysenteriae= 733+ ¥E} 234
o] {71 YHeE =42 (swine dysentery)E 427|H
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800 pulE L 12,000 rpmol Al 137 ¥4l sk
collection tubedl] oJ2Hel B-HS A|ASFAL 500 ul®] washing
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PCR 98 =4

Mt WA L. inracellularis, B. hyodysenteriae, B. pilosicoli
2 Salmonella sppE AZ317] S5t AFE ZF2} primere]
71 EL Table 13 7t}

23] HUAIEY HAES S xS %3 DNA
2 el HAEszA sk A3b7] M) primer ZHE 0.5l
(20 pmol) % DNase RNase free water 17 & 75l
ZF I-S-830] 20 Wt F== SIATE B. hyodysenteriae,
B. pilosicoli 2 L. intracellularis= 94°Coll~ 5%7+ Wkg-3h
T 94°CollA 30%9} 60°C & 72°CollA 187+ 403 =
353] WHEata HE 72°Co] 57 WRAIHTH2,8,9,20). A
FEdlghte 94°Collx 5E7F WHERE Ty 94°C, 55°CellA 1
g 720CeA 287 308] WHEsal HE 72°Ce] 7Rt
WA ZITH22). PCRE] F5E-& PCR Thermal Cycler Dice
TP600 (TaKaRa, Japan)yS ©]83l3ith 44 dizo=z =
Aol Fed g Yo 2 HE] BIe Salmonella typhimurium,
B. hyodysenteriae, B. pilosicoli oA L L. intracellularis
genomic DNAE AREsIit). SAUZ= E+ PBSE AR

Table 1. Oligonucleotide primer sets for the detection of L. intracellularis, B. hyodysenteriae, B. pilosicoli and Salmonella spp.

Pathogens Coding regions Sequences (5' to 3") PCR products (bp) References
L. inracellularis 168 DNA G 116 AGG CTC CCC GAA AGG CAC CTC TTA ATC 182 [8]
B. hyodysenteriae  NOX gene S(C}E QEAC %i’: %"}AA,S ;{gé El}“gl[: ég 335 [2]
B. pilosicoli 168 rRNA %GCAGGGGCATQACSETGEKCCgiTCTTCT 1,300 [20]
Salmonella spp. invE gene TGC CTA CAA GCA TGA AAT GC 457 [22]

invA gene

AAA CTG GAC CAC GGT GAC AA
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St} UV transilluminator (Mupid-Scope WD. TaKaRa, Japan)
2 7hzpe] WlAol] it SolFQl FFAES Rl
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MAHEHAIZ HAREL
ATl 497l FElA AHFE 5097 S el o
St PCRAAE AAISE A3} L. intracellularis, B. hyodysen-
teriae, B. pilosicoli 2 Salmonella spp.2] PCR V&2 717+
182, 335, 1300 & 457 bpe] 5] WH=E I 4= STt
(Fig. 1, 2). &3}7] WAAHEZ= B. pilosicoli’t 245 7}]
825(16.1%), B. hyodysenteriae= 1757+ 38F(7.5%), L.
intracellularis= 11571 155(2.9%), Salmonella sppi= 7
E7H] 127 (24%)0M 22t o R FRIEITH Table 2).

Fig 1. Polymerase chain reaction products of Brachyspira
hyodysenteriae and Brachyspira pilosicoli from fecal homo-
genates. Lane M: 100 bp DNA Ladder (Takara, Japan); lane 1-
2: 335 bp field samples; lane 3: B. hyodysenteriae positive
control; lane 4: B. hyodysenteriae negative control (sterile PBS);
lane 5-6: 1,300 bp field samples; lane 7: B. pilosicoli positive
control; lane 8: B. pilosicoli negative control (sterile PBS).

Fig 2. Polymerase chain reaction products of Lawsonia intra-
cellularis and Salmonella spp. from fecal homogenates. Lane
M: 100 bp DNA Ladder (Takara, Japan); lane 1-3: 182 bp field
samples; lane 4: L. intracellularis positive control; lane 5: L.
intracellularis negative control (sterile PBS); lane 6-7: 457 bp
field samples; lane 8: Salmonella spp. positive control; lane 9:
Salmonella spp. negative control (sterile PBS).
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A xRl e sTIAE 4177 S 7 BMEAEE
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Table 2. Overall prevalences of L. intracellularis, B. hyodysen-
teriae, B. pilosicoli and Salmonella spp. in fecal samples
(n=509) obtained from pig farms (n=49) in Jeju-do

Number of positive Number of positive

Pathogens fecal samples (%) farms (%)
L. intracellularis 15 11
B. hyodysenteriae 38 17
B. pilosicoli 82 24
Salmonella spp. 12 7
Total 147 (28.9%) 59 (120.4%)




84 A - A -

FX

=
+ 3laE

Copgg - a9 A

Table 3. Prevalence of enteric pathogens in pig farms with or without history of diarrhea

Number of positive fecal samples

Number of positive fecal samples

Pathogens (n=417) with diarrhea (%) (n = 92) without diarrhea (%) Total (%)

L. intracellularis 13 (3.1) 2 (2.1) 15 (2.9)
B. hyodysenteriae 33 (7.9) 5(5.4) 38 (7.5)
B. pilosicoli 75 (18.0) 7 (7.6) 82 (16.1)
Salmonella spp. 12 (2.9) 0 12 (2.4)
Total 133 (31.9) 14 (15.1) 147(28.9)

Table 4. Infection status of enteric pathogens in grower pigs in
Jeju-do

Positive pigs

Infection Status ~ Pathogens (%) Total (%)
L. intracellularis 10 (7.9)
) ) _ B. hyodysenteriae 24 (18.9)
Single infection 110 (86.6)
B. pilosicoli 69 (54.3)
Salmonella spp. 7 (5.5)
Mixed infection MOT€ than tWo. 15 3 4y 17 (13 4
pathogens
Total 127 (100)

= BYAlE S7PE 9 A= Ao|7t ol B 2l
t}h(14,15,24). 2 AFod e AFE o] SAE 23]
AWollA] = 7EX] WA Z, B. pilosicoli 2 B. hyodysen-
teriae?t 717 Bol HAEH L o] B st
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oA (B. innocens, B. intermedia, B. murdochiiy= 8974°]
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tale] PCR 71WOE B, pilosicoli ZFE RS ZAYst 7|

Table 5. Mixed infection status of enteric pathogens in grower pigs in Jeju-do

Mixed infection status Pathogens No. of Pigs
L. intracellularis + B. hyodysenteriae 3
L. intracellularis + B. pilosicoli 1
Double infection B. hyodysenteriae + B. pilosicoli 8
B. hyodysenteriae + Salmonella spp. 1
B. pilosicoli + Salmonella spp. 2
Triple infection B. hyodysenteriae + B. pilosicoli + Salmonella spp. 1
Quaternary infection B. pilosicoli + B. hyodysenteriae + L. intracellularis + Salmonella spp. 1

Total

17
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