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The present study was conducted to investigate the lesion of red internal organs in slaughtered pigs and
provided assistant data for pig farms. During March to December 2015, a total of 1,160 lung samples
out of 58 herds were collected randomly from pigs slaughtered in Jeonbuk province. In addition, 290
hilar lymph nodes from pig with pneumonic lung lesion (5 samples per herd) were screened for selected
viral and bacterial pathogens. Gross lesions of lungs such as swine enzootic pneumonia (SEP), pleuritis,
pleuropneumonia, pericarditis and liver white spots were examined. The overall prevalence of SEP was
64.3% (746/1,160). In the analysis of seasonal prevalence, there was an increase of occurrence during
the spring months (287/400, 71.8%) and decrease during the fall months (93/200, 46.5%) among the
whole herds. The mean number of SEP score per pig was 1.20+1.28. The prevalence of pleuropneu-
monia, pleuritis, pericarditis, and milk spot was 25.5% (296/1,160), 44.1% (512/1,160), 3.8% (44/1,160)
and 17.6% (204/1,160), respectively. The most frequent region with lung lesion was diaphragmatic lobes
(left 17.1%, right 17.3%). In the detection of viral pathogens by PCR, porcine circovirus type2 (PCV2)
was positive in 86.9% (252/290), while porcine reproductive and respiratory syndrome virus (PRRSV)
was not detected, In the case of bacterial pathogens, 50 microorganisms were isolated by PCR and/or
microbiological test. The most frequently isolated bacteria was Streptococcus suis (20, 34.4%), followed
by Pasteurella multocida (17, 29.3%), Streptococcus spp. (11, 3.4%), Actinobacillus pleuropneumoniae
(2, 8.9%).
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Sa 4 A APH(PED), HA A7) 5.5 7] 25 2(PRRSV)
AT Y FEAUL 20149 129 BT TAG 5 2F o] NEHOoR WARI 9u 1A
Sk 20159 59 WANEE W22 59| ofubi 4n]  (EMD)E ChA| AdtElo] FElrbo] AAE LA
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o] @ FHT} ofof sjAMO R FUAF HjX|L7] ] 1L 2 YAlEol A FAF T WA ofef 7HEA HEE
A3 YARE 8l 2 = A A AAReE SRkl 257] S4d0] 7P ’IWsHA e,
of Aofzhe] ZEY] VST olF W A 8] 58] A%e A AelA Uerht Z4HED
Moz pe PEste Asdo] WA FE AU olfAEd] UF wAshel AAAel Ack B
=E& Hrh QPdska YA /75 A4l 9 = ¥27]a JthZimmerman -5, 2006).
gt oR =AoA Heshd dHE ZYEY ojg|gt wHdamAgEe] ot F=A FHsiE
sh= ZAIHARE o] &stal qlow ZF o= A Haslelazl AR SN, AAVEEL AW A
o 2 ARk Algof 285t ¢ tHHwangy} Han, ety i 9 2 oAl i 52 8 o
2000). Aol LAzt 7hed 134402 Eé‘?‘" == o
U AR SRS WY o ARSol ot & For GEEHE AAE AHE =AAAMS &
F71 Avol Aol AZsAHA HeA o g Ay Bt w49 AHAdHE 7‘*74 9 mUHY HARE
gto] 357] Ao g/ o] o3t HAR=S] U ol Aot w7 =S NS Wo] X
Bk o2k why ol W 95, sofE WA, 5 FAAl "ok wEba] 2 2AA = BS5E St
A& A, Alr agAsh &5t 499 Ad 5 9 o s TAangaser FAA He 257
gt AAA &4 7P 231 Qltk(Koh F, 2000). =] Ade =AAAM R AdE 34 HE SAE
TE7IAYEE 4o7)= 8 Hio|#lA= porcine cir- 9 Wz, et ", S, 99, RS §5
covirus type 2 (PCV2), porcine reproductive and respira- 2} PRRSV, PCV29] PCRAA} Y Al#EE AA5}H
tory syndrome virus (PRRSV), swine influenza virus o] of==7lo] AR e W oy 252 ALt
(SIV) SolH, 8 AN 2= Mycoplasma hyopneu- T2} AFELS AAEFT)

moniae (MH), Pasteurella multocida (PM), Actinobacillus
pleuropneumoniae (APP), Haemophilus parasuis (HP) -5
0] Qlth(Hansen %, 2010; Muirhead, 1979; Brockmeier
S, 2002).

A SHA 9 HE M hyopneumoniae2] ZF ol 9]
3 AAACR TR e Fat AgHoe=N
g ABEAS Uehe HAoA B o|ghaT

4oz s AHow AL @ A
OF= =7lo|| 7} 1A ZQl AAA I
ARA 5357 Agto|thAmass &,
1994).

PCV2E: 19906 Zutof FfuclofA] Lo 2 24
T o] o] QA= HAAY ARAZSF(postweaning mul-
tisystemic wasting syndrome, PMWS)2 &0 7]= 12}
Zo] YQIA = Q1A% 1L ¢lil(Allan 5, 1998; Allan 5,
1999), =A] #lHg 9 Al%ﬁ-?—?l(porcme dermatitis
and nephropathy syndrome, PDNS), 3572+ 23l=
S (porcine respiratory disease complex, PRDC) 4
Aol & ER chke Shgolt Bad 4
Rt WS 2 QAth(Roselld} Segales, 2000;
Allan¥} Ellis, 2000; West2} Bystrom, 1999). PRRSV=
1980 df] ol FulA oM Aoz WAYsto] A

A A AAROE HAS AT Yl o
Bo] StelA] FEBbo| AAHOR 2 £AL Y

O 7)== 2] shf(Keffaber, 1989; Zimmerman %, 2006)
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7 9™ PRRSV A&7 5 SlLEE PRRSV &9l
&2 dAlskch S A(pleuritis)> ¥ 7k 2
Al grade 1, | F3} F, G A, H At T4
ko] ko] Qe 8- grade 28 FEBHATE AT
A2 Aol AR JF 9 dSiee 7R,
=

HIO|Z A QUM ZHE

gorroR WY WAL Bl B9 HE YA
= AFste] Hat PBS7F 5018 87100 Hol 4
3} 35 ExiPrep 16 automated nucleic acid extraction
system (Bioneer, Korea)2 ©|-83}o] DNA 2 RNAE
F= 3F9tE PRRSVE}; PCV2+= ZHZF ORF7 RT-PCR
kit (MEDIAN Diagnostics, Korea)2} Porcine circovirus
type 2 detection kit (INtRON Biotechnology, Korea)E
Abgato] AzAbe] ZARRol] whel RT-PCRE AlAleH
At

Table 1, Oligonucleotide primers and PCR conditions used for Acti-
nobacillus pleuropneumononiae

Target Primer n Product
arget gene er sequences size
apxIVA toxin F: TGG CAC TGA CGG TGA TGA 422 bp
R: GGG GAC CGA CTC AAC CAT
PCR conditions  94°C 10 min — 35 cycle (95°C 30s, 52°C 30s,

72°C 30s) — 72°C 10 min

Table 2, Prevalence of enzootic pneumonia in slaughtered pigs by farms

Sebgae ®ol HA HzAelN RS 919
blood agar (o}XFA|2F), chocolate agar (O}AFA]2F), Mac-
Conkey agar (BD Difco)o]] =2 3 10% CO, 279 A
24~48A|1 7V vl oFsL ). Streptococcus suis, Pasteurella
multocida® % =+ 22 VITEK 2 Compact (Bio-
Merieux, Boston, MA, USA)E ©o|&35}o] 2 5435}
3L, Actinobacillus pleuropneumoniae- ‘544t
25 SEAY 25 Adage]| net PCRE &
A THTable 1).

O:
O

(AR
o 12

BEL S7l)A selggm ARERE olFe f
A T FAAS 10] 1757HT13%), ALE G4
3 I FRAS 204 457H66THE A 24

oltk. gh7]el Boll A AN 27 11571
(55%), 7HeolE A AAAS 10] 9%57HI0%) =
A ehon, MgAs 38 B 157t &
Ap=| 9het.

E5 AR S AAES F LI0T F 643%2l
74650l A AT O, o|F Bol L% 7HE &
A WEERN AJE 67.7%, A= 56.7%, 71 46.5%
o UEpgth S04 WY HEAS 1S 340% 2k
15.5%, 32 7.4%, 4= 4.0%, 5= 3.3%°]% o A&d
S04 Y FEASE AL 72olA 089106,
0.88+1.26 2 H|<3}A] Worom o220 12241.13, £&

No. of farms with enzootic pneumonia score (%)

Seasons No. of farms
0 1 2 3 4 5
Winter 6 0(0) 2(33.3) 4 (66.7) 0(0) 0(0) 0(0)
Spring 20 0(0) 8 (40.0) 11 (55.0) 1(5.0) 0(0) 0(0)
Summer 22 0(0) 17 (77.3) 5(22.7) 0(0) 0(0) 0(0)
Fall 10 0(0) 9 (90.0) 1(10.0) 0(0) 0(0) 0(0)
Total 58 0(0) 36 (62.1) 21 (36.2) 1(1.7) 0(0) 0(0)
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14241382 71 =4 2AE E]—Table 3)
HGE A4 AE9AeE ¢
1.4 (17 1%), 1.4 (17.3%)2 713 {L;—SQP—Uﬂ 5}-—?— A12F
2 13 (155%) 7 1.1 (13.1%), =7+9e 1.1 (13.2%), <
;gﬁg 1.1 (13.2%), A4 0.87 (10.7%) 2 7V &
2 255 Bk A 5334 19 Aes A 612
7+S 6.61, 9= 8.81, B 11.052 ZA}E| Q) THTable 4).
Fut| L 2965(25.5%) 2 A 20] 375(30.8%)=
71 =9kal, oE 1155(26.1%), 7HS 495(24.5%),
1 9555(23.8%) &0 & FAME QI F9HY grade 12
745(6.4%) grade 2= 438F(37.8%) 2 = 5125(44.1%),
HFHE M4FGC8%WE Fo] 225(5.5%), o5 19F
(4.3%), A& 257(1.7%), 7= 1570.5%) %L, 1t 3%
HEH L Hof 1155(28.8%), o2 705(15.9%), 7-& 10
= (83%), 71 95(4.5%) 4202 ZAME|QITHTable 5).

Table 3, Prevalence of enzootic pneumonia in slaughtered pigs by Heads

Hio2AY N 2E T

serHom Y adS 2l A HE
& 5713 s/ A Fste] F 587 290712] PCR
AT PCV2E B 7N 5715 AlQlRt 575714 PCV2

SRE|

7 HEEYeH, MAEZE 86.9%2] HEES 29
th AddER s o5 91.8%=2 7P =& vlE&E 4
Z5 9tk PRRSVE A F7toA HEEA ot
(Table 6).
M= 22| Zat

Streptococcus suis7} 20°57H34.4%) | A EE] = 1L,

Pasteurella multocida®} Streptococcus spp.= 22} 17%
7H29.3%)9} 1135 7H18.9%)0] A E-2] %] 0.1} Actino-

No. of enzootic No. of pigs with enzootic pneumonia score (%) Mean score
Seasons  No. of pigs ) .
pneumonia (%) 0 1 2 3 4 5 (MeantSD¥*)
Winter 120 68 (56.7) 52 (43.3) 44 (36.7) 15 (12.5) 54.2) 2(1.7) 2(1.7) 0.89"+1.06
Spring 400 287 (71.8) 113 (28.3) 142 (35.5) 71 (17.8) 34 (8.5) 19 (4.8) 21(5.3) 1.42+1.38
Summer 440 298 (67.7) 142 (32.3)  159(36.1) 75 (17.0) 36 (8.2) 19 (4.3) 9(2.0) 1.22+1.13
Fall 200 93 (46.5) 107 (53.5) 51(25.5) 19 9.5) 11 (5.5) 6(3.0) 6 (3.0) 0.88+1.26
Total 1,160 746 (64.3) 414 (35.7) 396 (34.1) 180(15.5) 86 (7.4) 46 (4.0) 38(3.3) 1.20+1.28
*Standard deviation, “No. of pigs with enzootic pneumoniaxNo. of enzootic pneumonia lesion score/No. of pigs.
Table 4, Seasonal prevalence of enzootic pneumonia and respective lobe of lung lesion score in slaughtered pigs
Left lung lobes (%) Right lung lobes (%)
Seasons  No. of pigs Inter PS
CA DIA AP CA DIA
Winter 120 0.47 (7.7) 1.19(19.4) 1.06(17.3) 0.88(144) 095(15.5) 0.85(13.9) 0.72(11.8) 6.12
Spring 400 1.22(11.0)  1.86(16.8) 1.52(13.8) 1.61 (14.6)  1.78(16.1)  1.64(14.8) 1.44 (13.0) 11.05
Summer 440 1.04(11.8)  1.57(17.8) 1.11(12.6) 1.05(11.9) 1.32(15.0) 1.24(14.1) 1.47(16.7) 8.81
Fall 200 0.75(11.3)  043(6.5) 1.89(28.6) 0.77 (11.6)  0.21(3.2) 1.9(28.7)  0.67(10.1) 6.61
Total 1,160 0.87 (10.7) 1.3(15.5) 14(@17.1) 1.1(13.2) 1.1(13.1) 1.4 (17.3) 1.1(13.2) 8.2

AP: aptical lobes, CA: cardiac lobes, DIA: diaphragmatic lobes, Inter: intermediate lobes, PS: enzootic pneumonia mean score.

Table 5, Gross findings in slaughtered pigs

No. of No. of pleuritis (%)
Seasons  No. of pigs TS No. of milk spot (%) No. of pericarditis (%)
pleuropneumonia (%) Total Grade 1 Grade 2
Winter 120 37 (30.8) 55 (45.8) 6 (5.0) 49 (40.8) 10 (8.3) 2(1.7)
Spring 400 95 (23.8) 195 (48.8) 34 (8.5) 161 (40.3) 115 (28.8) 22 (5.5)
Summer 440 115 (26.1) 213 (48.4) 19 (4.3) 194 (44.1) 70 (15.9) 19 (4.3)
Fall 200 49 (24.5) 49 (24.5) 15(7.5) 34 (17.0) 9(4.5) 1(0.5)
Total 1,160 296 (25.5) 512 (44.1) 74 (6.4) 438 (37.8) 204 (17.6) 44 (3.8)
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Table 6. Detection of respiratory virus in hilar lymph nodes by PCR

PCV2 PRRSV
Seasons No. of farms (Samples)
Farms (%) Samples (%) Farms (%) Samples (%)
Winter 6 (30) 6 (100) 27 (90.0) 0(0) 0(0)
Spring 20 (100) 19 (95.0) 84 (84.0) 0(0) 0(0)
Summer 22 (110) 22 (100.0) 101 (91.8) 0(0) 0(0)
Fall 10 (50) 10 (100.0) 40 (80.0) 0(0) 0(0)
Total 58 (290) 57(98.3) 252 (86.9) 0(0.0) 0(0.0)

Table 7. Respiratory bacterial pathogens isolated from slaughtered
pigs

Pathogens No. of isolates (%)
Streptococcus suis 20 (34.4)
Pasteurella multocida 17 (29.3)
Streptococcus spp. 11 (18.9)
Actinobacillus pleuropneumoniae 2(3.4)
Total 50

bacillus pleuropneumoniaer= 2°57H3.4%)2 A L&}
“THTable 7).

R

A= AdT= Be 7|9S=9 FEH=z &
&L 2 ddsta glom oo o A, &
A A A0 oot AMS A Hhalo] ThE
&3 Qlo] =5 Al HAEE O HAIE ok Aol mat
Al =49 AZdfe] 8 AR Fral ¢Jti(Pointon, 1992).
o= HAlofl AdAstaL = 2 AWo] =3y =4
Ao g AESTAA AtRREY SAlES At Al
7l WA aRAgAEE 7)o HESL Adsty]
Atoltt. Z+E & 71d AAE A= A=
Hete Aol A Aol AbR Ago] AASHA
ABtE|AL A= &5 dBol =oiA Tl FA|A
&4& FA HrkLee 5, 2000).

HA Y v 257 AHe SHCR o= 1A
o] LRI M. hyopneumoniae®| X HE = <]
AESA Aefart faE o] Setaos A
o) 7158t E3, P. multocida2}2] E3HFH o A=

npo| ZEet=uby #Hgo] B 4ASHA YEdtH(Lium
T} Falk, 1991; Amass =, 1994). whaba] &= =7 Aloj| A
= Aotas WA vho|ZEznt 4dSY A
o 2 o Y pAE S =Y YAAdE Tkt
59 a3 oz ARE-EI thKoh 5, 2000).

Ao EEE F L1605 84 S04 7
A2 64.3% 538/ HE A 00] 35.7%, 10] 34.1%,
27} 15.5%, 30] 7.4%, 47} 4.0%, 57} 3.3%= LERTH
AdERE & 95 AL, 7 «22 Ad b&
Ato] 7k AATE AEA oA Chu 5(2014)> 55.7%=
7V, B AL, oF ¢£2 2, Lim 520152 70.8%=
5 A 7 B o2 A 3dxE 22
Aeo] wHzAfolRNE 717y o AIE Hlch
Woo 5 (2010)2 77| A GolA 56.6%= 1=, oI5,
7}+&, A& <A o)1, Hwangd} Han (2006)-2 76.3%%=
=o| 7P =1 ofFo| 7P Wom, /34 HE WAy
22 Lim 5 (2002)3 62.0%2 23 A2 =Bk
=9]9o] AAYE YHAELS Edward 5(1971)3} Pointon
7} Sloane (1984)0] ofFof WAgEo] =rbal Hilste]
O E RAJA = o 23S UEh 529
Mueller2} Abbott (1986)+= 1]=to] T FE FEZ oA
a7 Hglol skl glow, =2 79.4%9
AES B o, Lium¥} Falk (1991)= =2 ¢ o]0
Z31=9] 9F 70%, Pointon¥} Sloane (1984)2 ==
430% % 45.1%7 AgAL f94 Aol
th. ojo} Zo| Fuje) WE FERTIY] WAEo]
Fohe 22 o 4 gl ol FESTHY B
0] Abe] 59 27091 ol o5 WAel
A4S HAL S W Aoy Folot A5
QHH W TS Ajo] Fog Aolgt ArkE uel
oz Ame A fA4 A WHe $37
Z

L

A

1'rl'ﬂ_|_4ﬂl
2~
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O

(e}

O
ol

I

rfo

A 20.3%, Lim 5(2015)2 ©A12e
o Ane Btk ol sjnich Wy AT
AR SHE PAA 57t ERE
4 o) 7esgle) Aol g AL B 2l
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HH(0.43, 0.21)5T} Aoz
E@l Ao EF #A AolE Eelsteh

R, FUHES 25.5%2 ool TAEC] 7MY =
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12 4%, T 34.0% Ho} A ZAE T ESE 4]
FH-2 3.8%= Hwang¥} Han (2006)2] 3.5%%} H|<=3}
A ZAME Q3L Chu 5(2014)9] 1.8%, Lim $5(2015)2]
23%m0} 57 2AET. EALe] 94 AES B
3= 7)F0] HE 7F IFHPHE 17.6%E Chu 5
(2014)9] 8.8%X th= #=9Fal, Lim 5(2015)9] 21.6%
Hop @A 2ARE e s7PE AEAEe] Aol
3] gt ol Y AT 5 oAEAl
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E5=9 PRRSV, PCV2 9l AAF 235 Hd
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&3V 222 AfmHEnh PRRSV
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28ha A7 o2 PRRSV THEZFY o
Mo A HYe o] (Zeman, 2006)
3 oL ALIA 71 9]
ol WAL §5E 24 Aokl
H4ge] Al=E PRRSV BliL HAPL BQ
Z AlgHth PCV2 YFAHEL 5757H98.3%),
252 (86.9%)74, AdE = o5, AL, & 7 &olH,
Tty 7P0ﬂ F0] =& AL, oS4 PCV2 HEE
=2 AoF ZAESIE Lee 5(2011)9] 45.5%, Kim 5
(2011) AEAY ===9 PCV2 83.3%, Lim 5(2015)
o] 87.6%2t HAYEC] FAFSFAS Y Chu 5(2014)3}
Kang -5(2013)2] 70.0%%} 76.5%E.t} =4 A= Q1)
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29.3%, Streptococcus spp. 18.9%, A. pleuropneumoniae
3.4%%2 B2 Ath Pasteurella= Lee 5(1997)2] 22.5%,
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(46.5%) 402 ZAbE|Qch
822 Ho] 11.052 =& 4
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30.8%, o1& 26.1%. 7+ 245%, E238% o], ¥
THL 44.1%= grade 10] 6.4%, grade 27} 37.8% %2
], A 3.8%, 7H3EHEES 17.6%2 WEE ]
T} PRRSV, PCV2 A HEL 5857 2904 %
PCV2E 57%7H98.3%) 25271(86.9%)°] A& = ot
PRRSV= HEE A ghoron, MldFAA A= S, suis
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