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Abstract: To investigate the epidemiology of multi-pathogens related with post-weaning
multi-systemic wasting syndrome (PMWS) in Jiangsu province and surrounding areas, 125 healthy
samples and 261 diseased samples which obtained in Jiangsu, Anhui and Zhejiang provinces from
the January 2014 to May 2015 were screened by PCR for the presence of PCV2,PRRSV, PPV,
TTYV and P1. These results revealed the following infection rates of PCV2,PRRSV,PPV,TTV1,
TTV2 and P1 were 39. 38%.,21. 76 %,3. 11%,15. 80%,16. 32% and 10. 10% , respectively. In
comparison, the co-infection of several viruses occurred in the diseased pigs,and the main co-infec-
tions were PCV2-+TTV2 (15.32%) and PCV2-+PRRSV (11. 87%). These observations indica-
ted that the phenomenon of co-infection with multi-pathogens had been widely existing in swine,
which increased the difficulty of prevention and controlling of the PMWS,
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Table 1 Primer information
(5'—=3" Qe (bp)
Viruses Primer name Primer sequences Annealing temperature  Product size
PRRSV PRRSV-F  TGGGCGACAATGAAC 54 478
PRRSV-R  GCTGAGTATTGCGTGTG
PCV2 PCV2-F TTCGGTACCAGCTATGACGTATCCAAG 52 493
PCV2-R GCCAAGCTTTCACTTCGTAATGGTTTT
TTV1 TTVI1-F CGGGTTCAGGAGGCTCAAT 54 314
TTVI-R GCCATTCGGAACTGCACTTACT
TTV2 TTV2-F TCATGACAGGGTTCACCGGAA 56 252
TTV2-R CGTCTGCGCACTTACTTATATACTCTA
PPV PPV-F CGGAATTCACAGGAGATGAATTCTCCACAGG 56 774
PPV-R CGACTCGAGATCTAGGTTGTTGAGGAGAGTCAG
P1 P1-F CCCGGGGGAACAAAGTCGTCA 58 660
P1-R GGGGGGACCAACAAAATCTCT
1.5 PCR DNA,
1.5.1 RNA cDNA —20 C , DNA 5
RNA RNA, 0
RNA 0 1.5.3 PCR PCR 25 pl:
10 pL:5XgqRT-PCR SuperMix 2 pL, RNA 2XMix 12.5 pL, ( 10 pmol/pul)
4 ‘uL RNase—free dng O 4 F‘L’ PCR 25 OC 1 ;,LL,DNA 1 ;,LL, dng () 9. 5 1U~Lo
10 min,42 ‘C 30 min 85 ‘C 5 min PCR 2, PCR
cDNA, PRRSV PCR . 1°C , L 0%
1.5.2 DNA DNAout o
2 PCR
Table 2 Virus PCR reaction conditions
(
Viruses Predenaturation  Denaturation Annealing Extension Cycles Extension
PRRSV 95 C 5 min 94 C 1 min 55 C 30 s 72 C 1 min 38 72 °C 10 min
PCV2 52 C 30 s 72 °C 42 s 30
TTV1 54 C 30 s 72 °C 30 s 35
TTV2 56 C 30 s 72 °C 34 s 35
PPV 56 C 30 s 72 °C 50 s 38
P1 55 C 30 s 72 °C 40 s 38
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Fig.1 PCR detection result of PCV2
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Fig.2 PCR detection result of PRRSV
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660 bp
1~10, 311, ;s M,DL2000 DNA Marker;12,
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6 P1PCR
Fig. 6 PCR detection result of P1
2.2 PRRSV.TTV P1 4, 00% ~19 20%,
PCR 2014 1 2015 PCV2
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Table 3 Single pathogen PCR detection result of all clinical samples
PCV?2 TTV1 TTV2 PPV P1 PRRSV
Background of samples
39. 38 15. 80 16. 32 3.11 10. 10 21.76
All clinical samples (152/386) (61/386) (63/386) (12/386) (39/386) (84/386)
31. 20 4.00 4. 80 0 4. 00 19. 20
Clinical healthy swine samples (39/125) (5/125) (6/125) (0/125) (5/125) (24/125)
43.29 21.45 21.83 4.59 13.02 22.98
Clinical diseased swine samples (113/261) (56/261) (57/261) (12/261) (34/261) (60/261)
2.3 TTV1.TTV2, PPV P1
4 , PCV2 PRRSV, 1L 87% . 11 11% . 15 32%. 2. 29% 10. 34 %,
TTV1.TTV2, PPV P1 PCV2 TTV1, TTV2
3.20%.2.40% .1 56%.0 0,PCV2  TTVIL, 6.13%,TTV1l TTV2 12. 64 %,
TTV2 L 60%, TTV1 5 0.76%, PCV2
TTV2 L 60%, PCV2 ,
, 3.20%, , PMWS

5 ) PCV2 PRRSV .,
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4 PCR

Table 4 Co-infection PCR detection results of healthy swine samples

(G (G ¢Z9)
Ttems Sample No. No. of infection samples Infection rate
PCV2+PRRSV 125 4 3. 20
PCV2+TTV1 — 3 2. 40
PCV2+TTV2 — 2 1. 56
PCV2+PPV - 0 0
PCV2+P1 — 0 0
PCV2+TTVI+TTV2 — 2 1. 60
TTV1+TTV2 - 2 1. 60

5 PCR

Table 5 Co-infection PCR detection results of diseased swine samples

D (G 73]
Ttems Sample No. No. of infection samples Infection rate
PCV2+PRRSV 261 31 11. 87
PCV2+TTV1 - 29 11.11
PCV2+TTV2 — 40 15. 32
PCV2+PPV - 6 2.29
PCV2+P1 — 27 10. 34
PCV2+TTVI+TTV2 — 16 6.13
TTVI+TTV2 — 33 12. 64
PCV2+PRRSV+PPV+TTV-+P1 - 2 0.76

PCV2,PRRSV,PPV TTV1,TTV2 P1

3 39.38% . 21 76% . 3. 11% . 15 80% .
PCV?2 PMWS ™2 16.32% 10. 10%., PCV2 ,
(porcine respiratory disease complex, PRDC) . PRRSV,  TTVI TTVz - P1

(porcine dermatitis and nephropa- PPV °
thy syndrome, PDNS) | ’
(1] ) PMWS
. ,CD4"/CD8" CD8" PMWS ; PMWS ;
. CD4"/ . PCV?2
CD8™" . 31. 20% ,PRRSV 19. 20%, P1
CD8* . 4,00%, TTVl  TTV2
, 400%  4.80%.
(2] | PMWS PCV?2 , P1.
PMWS PRRSV.TTV , PPV
PCV2 PRRSV.TTV.PPV 0, 4.59%,
. PMWS PPV .
(2s] TTV PMWS
. . . PCV2
125 261 TTV1,TTV2 2. 40%
PCV2 PRRSV.PPV.TTV Pl 1 56%., PCV2 TTVI TTV2

, 11 11% 15 32%., PMWS



3390

42

PCV2 TTV ,

PCvVz TTVZ TTV1

’ L24] o
PCV2 PRRSV
320% 11.87%,
PRRSV  PCV2 ’
Wellenberg ™! [10] o
, PCV2 TTV1 TTV2
PCV2  PPV.PRRSV,
TTV1.TTV2 Pl 5 ,
PMWS
. (2512013
PCV2 P1
PCV2 Pl
10. 34%, PCV2 Pl
. PMWS

PPV 0 229%,

7. 41%,

PCV2

b

,PMWS
. PMWS .
PCV2.PRRSV.TTV, PPV
Pl , 5
. PMWS
TTV Pl : PCV2
. PCV2
PMWS

(porcine circovirus-associated dis-

ease, PCVAD) .

Anoopraj R, Rajkhowa T K, Cherian S, et al. Genetic
characterisation and phylogenetic analysis of PCV2
isolates from India:Indications for emergence of natu-
ral inter-genotypic recombinants[J]. Infect Genet
Evol,2015,31:25-32.

[ 2] Chae C. An emerging porcine circovirus type 2b mu-

tant (mPCV2b) originally known as PCV2d[ ] ]. Vet~
erinary Journal ,2015,203(1) :6-9.

[ 31 Opriessnig T, Halbur P G. Concurrent infections are
important for expression of porcine circovirus associ-
ated disease [ J |. Virus Research, 2012, 164 (1-2):
20-32.

[ 4] Koinig H C,Talker S C,Stadler M, et al. PCV2 vacci-

[5]

[6]

[7]

L8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

nation induces IFN-gamma/TNF-alpha co-producing
T cells with a potential role in protection[ ] |. Vet Res,
2015,46:20-24.

s s , .10 2
PCV2 [l
,2010,30(2) :166-173.
Lin H X,Ma Z.Yang X Q.et al. A novel vaccine against

porcine circovirus type 2 (PCV2) and Streptococcus equi
ssp. zooepidemicus (SEZ) co-infection[ J . Vet Microbiol
2014,171(1-2) :198-205.
. 2009—2010

Lyl ,

’ [l ’

2012,39(2) :194-200.
s s . 2
(1.
,2012,39(9) :187-190.
Wellenberg G J, Stockhofe-Zurwieden N, Boersma W J,
et al. The presence of co-infections in pigs with clini-
cal signs of PMWS in The Netherlands: A case-con-
trol study[J]. J Res Vet Sci »2004,77(2):177-184.
, s s Hokovirus PCR
(1. ,2012,
34(2):108-111.
Kreikemeier C A, Engle T B, Lucot K L, et al. Ge-
nome-wide analysis of TNF-alpha response in pigs
challenged with porcine circovirus 2b[ J]. Anim Genet ,
2015,46(2) :205-208.
0. .
2013,40(10) :197-202.
Martinez-Guino L, Kekarainen T, Maldonado J,et al.
Torque teno sus virus (TTV) detection in aborted
and slaughterhouse collected foetuses [ J]. Theriog-
enology,2010,74(2) :277-281.
Park C,Seo H W,Park S J,et al. Comparison of por-
cine circovirus type 2 (PCV2)-associated lesions pro-
duced by co-infection between two genotypes of PCV2
and two genotypes of porcine reproductive and respir-
atory syndrome virus[ J]. J Gen Virol ,2014,95(11):
2486-2494.
Kekarainen T, Martinez-Guind L, Segalés ]J. Swine
Torque teno virus detection in pig commercial vac-
cines, enzymes for laboratory use and human drugs
containing components of porcine origin[ J]. J Gen
Virol ,2009,90(Pt 3) :648-653.
Opriessnig T,O’ Neill K, Gerber P F,et al. A PCV2
vaccine based on genotype 2b is more effective than a

2a-based vaccine to protect against PCV2b or com-



12

3391

[17]

[18]

[19]

[20]

[21]

bined PCV2a/2b viremia in pigs with concurrent
PCV2,PRRSV and PPV infection[ ] ]. Vaccine , 2013,
31(3) :487-494.

, . . PPV PCV2
LIl , 2012, 4,
44-47.
P1 ORF2  ORF3[J].
,2014,47(14) ;2863-2871.
Pl ORF2
[D].
,2011.

Park J S,Kim J, Ha Y, et al. Birth abnormalities in
pregnant sows infected intranasally with porcine cir-
covirus 2 [J1. J Comp Pathol, 2005, 132 (2-3):
139-144.

Ramamoorthy S, Meng X J. Porcine circoviruses: A

minus-culeyet mammoth paradox [ J]. Anim Health

[22]

[23]

[24]

[25]

Res Rev,2008,9(2) :1-20.

Allan G M, Mc Neilly F, Ellis ], et al. Experimental
infection of colostrum deprived piglets with porcine
circovirus 2 (PCV2) and porcine reproductive and re-
spiratory syndrome virus (PRRSV) potentiates PCV2
replication[ J . Archives of Virology ,2000,145(11)
2421-2429.

Franzo G, Tucciarone C M, Dotto G.et al. Internation-
al trades,local spread and viral evolution: The case of
porcine circovirus type 2 (PCV2) strains heterogenei-

ty in Ttaly[J]. Infect Genet Evol ,2015,32:409-415.

. . . TTV
[Jl. ,2009,
31(10) :751-755.
, . . .PCV2,Pl1 TTV
L1l ,2013,9;
864-868.
( )



