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Porcine respiratory disease complex (PRDC) is a common respiratory disease in nursery and grow-fin-
ishing pigs. A complex of viral and bacterial agents is known to be involved in the etiology of PRDC.
The purpose of this study was to investigate common etiologic agents associated with PRDC in the
field and compare detection methods for identifying these agents. To understand the mechanism of
polymicrobial infection in PRDC, changes in the expression of cytokines were investigated. In 461 pig
samples examined, most of the affected pigs ranged from 3 to 10 weeks old (73.4%), and 348 (75.4%)
samples were confirmed as polymicrobial infection. Of the polymicrobial-infected cases, two (50.3%),
three (32.2%), four (13.8%), five (3.2%), and six (0.5%) agents were detected. Two- or three-agent in-
fections were the most common, with PRRSV/PCV-2 (44.6%) the most common two-agent infection.
PRRSV/PCV-2/H. parasuis (11.0%) was the most common three-agent infection. Comparison of two
detection methods (PCR and IHC) in the polymicrobial cases showed that 78.4% were PCV-2 positive
with the PCR method, and 26.2% were PCV-2 positive with IHC. SIV was 7.8% by the PCR method
and 3.7% positive by the IHC. This result indicates that the PCR method is more useful than THC
for detecting causative agents in PRDC. In the analysis of cytokines in the two- and three-agent in-
fected samples, interleukin (IL)-1a, IL-2, IL-4, IL-6, IL-10, and INF-a showed the same expression
pattern. All cytokines were suppressed, except IL-6. These findings indicate that changes in cytokine
expression could be used to understand the mechanism of polymicrobial infection in PRDC.
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Table 1. Prevalence according to age and agent on PRDC
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of AdA o o &3zt l ) T (Table 1). PRDC 2443}
S 3 B2 BAG A, 33 0A 1058 W] SR oA
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Age <3 wks 3 wks~10 wks 10 wks~20 wks >20 wks Total (%)
Number of agents

1 agent 11 80 17 5 113(24.6)
2 agents 13 125 35 2 175(38.0)
3 agents 2 92 17 1 112(24.4)
4 agents 1 32 15 0 48(10.4)
5 agents 0 8 2 1 11( 2.5)
6 agents 1 1 0 0 2( 0.1)
Total (%) 28(6.0) 338(73.4) (18.7) 9(1.9) 461(100)
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Table 2. Patterns of ages and agent on PRDC

Pattern Agents <3 wks 3 wks~10 wks 10 wks~20 wks >20 wks Total (%)
PRRSV 4(36.4) 16(20 0) 1( 5.9) 0(0.0) 21(18.6)
1 agent PCV2 6(54.5) 51(63.8) 14(82.4) 5(100) 76(67 3)
H. parasuis 1(9.1) 10(12.5) 0( 0.0) 0(0.0) 11( 9.7)
Total (%) 11(9.7) 80(70.8) 17(15.1) 5(4.4) 113(100)
PRRSV/PCV2 5(38.5) 58(46.4) 14(40.0) 1(50.0) 78(44 6)
2 agents PRRSV/H. parasuis 3(23.1) 11( 8.8) 0( 0.0) 0(0.0) 14( 8.0)
PCV2/H. parasuis 2(15.4) 19(15.2) 8(22.9) 0(0.0) 29(16.6)
Total (%) 13(100) 125(100) 35(100) 2(100) 175(100)
PRRSV/PCV2/H. parasuis 1(50.0) 34(37.0) 4(23.5) 0(0.0) 39(34.8)
3 agents  PRRSV/PCV2/P. multocida 0(0.0) 15(16.3) 5(29.4) 0(0.0) 20(17.9)
PRRSV/PCV2/SIV 0(0.0) 10(10.9) 2(11.8) 0(0.0) 12(10.7)
Total (%) 2(100) 92(100) 17(100) 1(100) 112(100)
AskaL glef, el A A stE PRDCE 2% =& 359 £ 08
ol 624%% 7H¢ B ALE Yehut 11379 &% 0 ¥~
Fa el st HUAE 24 7ér+, PCV-27} 7673 (67.3%) 2 04 1~ T;
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X
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2o Aol 46%E M w2 NER YERT 3%
§+7+4 ool A= PPRSV/PCV-2/H. parasuis®] 37+ ol
48% % 71 wWol A& Ath(Table 2).
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Fig. 1. The ratio of Cytokines mRNA expression polymicrobial
infection case in 2 by and 3 agent investigated. The ex-
pression of cytokines was calculated in relation to ex-
pression of 3 housekeeping genes (gylceraldahyde-3-
phosphate-dehydrogenase, B-actine, cyclophilin gene).
Data are presented as mean + S. E. M. p<0.001.
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Table 3. Comparison of diagnostic detection of viral agents between IHC and PCR method

Diag. of Histopath. No. Diag. of agents (PCR test) No. Conformity (%)
PCV2 32 72.7
PCV2/A. pleuropneumoniae 1 0.4
PCV2/H. parasuis 5 114
PCV2/M. hyopneumoniae 1 0.4
Pev2 4 PCV2/SIV 2 0.8
PRRSV/PCV2 1 0.4
PRRSV/PCV2/H. parasuis 1 0.4
PRRSV/PCV2/M. hyopneumoniae/H. parasuis 1 0.4
PRRSV 11 50.0
PRRSV/H. parasuis 4 18.2
PRRS 22 PRRSV/PCV2 3 14.6
PRRSV/PCV2/H. parasuis 2 9.1
PRRSV/SIV 2 9.1
PCV2/H. parasuis 1 11.1
PRRSV/PCV2 6 66.7
PMWS ? PRRSV/PCV2/H. parasuis 1 111
PRRSV/PCV2/P. multocida 1 11.1
PCV2 3 25.0
PCV2/H. parasuis 5 41.7
) PCV2/M. hyopneumoniae 1 83
PCV2/H. parasuis 12 PCV2/SIV 1 83
PCV2/SIV/H. parasuis 1 83
PRRSV/PCV2/H. parasuis 1 83
PRRSV 1 10.0
PRRSV/H. parasuis 6 60.0
PRRSV/H. parasuis 10 PRRSV/H. parasuis/S. suis 1 10.0
PRRSV/PCV2 1 10.0
PRRSV/PCV2/SIV 1 10.0
H. parasuis 1 24
PCV2/H. parasuis 2 48
PRRSV 1 24
PRRSV/H. parasuis/S. suis 1 24
PRRSV/PCV2 18 43.9
PRRSV/PCV2 4 PRRSV/PCV2/H. parasuis 9 220
PRRSV/PCV2/M. hyopneunoniae 3 7.3
PRRSV/PCV2/P. multocida/M. hyopneumoniae 1 24
PRRSV/PCV2/SIV 4 9.8
PRRSV/PCV2/SIV/M. hyopneumoniae/H parasuis 1 24
PCV2/H. parasuis 1 143
PRRSV/PCV2 7 PRRSV/H. parasuis 1 14.3
/H. parasuis PRRSV/PCV2 2 28.6
PRRSV/PCV2/H. parasuis 3 428
PRRSV/PCV2/P. multocida 3 37.5
I;IER%{ tig;f 8 PRRSV/PCV2/H. parasuis 3 375
’ PRRSV/PCV2/M. hyopneumoniae 2 25.0
PRRSV/PCV2/SIV 2 PRRSV/PCV2/SIV 2 100
PRRSV/PCV2/P. multocida 3 PRRSV/PCV2/P. multocida/H. parasuis 2 66.7
/H. parasuis PRRSV/P. multocida/H. parasuis 1 33.3
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