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2013—2021 FREEREESTRESIERE
(PRRSV) RITEREBRER A AE

WIEX, FiEE, FRu, BXR, WFEX, HEA, FEZT
(L ZRAIL K BB, = B 650201; 2. LLTTM SVHIERG TR Rl s, 25 3 1 661100)

WE: [Ar )] HE A EH 544 E% 7 (porcine reproductive and respiratory syndrome virus,
PRRSV) AT G IR UL L. [ 77k ] SRS A2 07 % 2013—2021 AF[RIFY 3 112 43 MR it ik
17 PRRSV &AM, Fb— Lo W Fom AT AR GG 0. [ 4551 ] RallAE S, 4G 801 {3#E Sl iy PPRSV
PHPE, BHMERECN 25.74%, 8. =HAMPUSEIRGERGRSN 41.20%. 12.48% Fl 1.87%; AFARKM B
) PRRSV JRYL PR 22 A0k, B K E IR ™ 5 (33.24%); MM T HILHAHEEE S, P B e
B, ZHMBYLRNN 27.94% . 28.94% FI 14.29%. XIARIFRER I A BEURHEFRNSHLTE
MRATD B EE AT, 200 G EERREUN) 58.49% Fll 22.64%, {H [ L R B4AE TR, T 2019 4EH1 2021 4F
TES R A KB T 25 NADC30 2R FIZE NADC34 #kk, 250 (G HEREUN 15.09% T 3.77%, HIRGLRE
B LTS [ 458 ] 38 BIH S TR EE A AR AT R S0 2 R A A A L AR % R R —, RIUE
KUAEAPRIR A BYC A T BEEFFHROLI, S04 PRRSV HREINLH:, BB idng .
SRR JEEH ST LE S MENETE (PRRSV); TRATIEOL: IR Bk iikk
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Survey of PRRS Prevalence and Co-infection in Yunnan
Province from 2013 to 2021

DENG Junwen', BI Junlong', LI Yongneng', CHENG Meiling',
SHEN Xuewen®, YANG Guishu', YIN Gefen'

(1. College of Veterinary Medicine, Yunnan Agricultural University, Kunming 650201, China;
2. Yunnan Honghe Control Center for Animal Epidemic Prevention, Mengzi 661100, China)

Abstract: [ Purpose] To investigate the prevalence tendency and co-infection of porcine reproduct-
ive and respiratory syndrome virus (PRRSV) in Yunnan Province. [ Methods] PRRSV nucleic acid
was detected in 3 112 blood samples from 2013 to 2021 by molecular biology methods, and the pre-
valence and mixed infection of PRRSV were further analyzed. [ Results] Among the detected
samples, 801 samples were positive for PPRSV, with a positive rate of 25.74%. The double, triple and
quadruple mixed infection rates were 41.20%, 12.48% and 1.87%, respectively. The degree of
PRRSYV infection in pigs at different growth stages varied greatly, and the infection of growing fatten-
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ing pigs was the most serious (33.24%). Compared with fattening farms and backyard farmers, the in-
fection degree of pig farms was lighter, and the infection rates of the three were 27.94%, 28.94% and
14.29%, respectively. Analysis of different types of strains found that: highly pathogenic strains and

classical strains were still the main epidemic strains, accounting for 58.49% and 22.64% of the num-

ber of strains, respectively, but the proportion was decreasing year by year. In 2019 and 2021,
NADC30-like and NADC34-like strains were found in Yunnan Province, accounting for 15.09% and
3.77% of the number of strains, respectively, and their infection showed a gradual upward trend.

[ Conclusion ] Porcine reproductive and respiratory syndrome is still one of the most severe dis-

eases threatening the healthy development of pig industry development in Yunnan Province, and the

manifestations are mainly mixed infections with other diseases. With the discovery of new strains,

PRRSV genes in Yunnan Province are more diverse, and the prevention and control situation is more

complicated.

Keywords: porcine reproductive and respiratory syndrome virus (PRRSV); epidemic; co-infection;

emerging strains

¥ B hH 5 W 25 A {E (porcine reproductive
and respiratory syndrome, PRRS) M FR¥& s H-0% ,
T2 M S 5 I 25 B 1SR % (porcine reproduct-
ive and respiratory syndrome virus, PRRSV) 5 [;&Zf
— P B AL YRR o %N T 1987 AF B IRTEDE
A, 20 & 4 2 ORI ™, b [ R i
F 1995 4F K BLIZIR, 1996 4F43 B 5] PRRSV!Y,
PRRSV B 5 548 Z2 FE AL PGE R 10 ) AR
R Z Al R RN R AR, FEUER R
PERGRIEAG . TR PRRSV HUMLHE, FiH] PRRS
MR, FREES A S8 H R 2454 Pl a2
BRI L, BRCRA R, a4 &5 45
PRRS JiiA7 2 24 il I )™ IR PR A% . 2006 45748 5
BER T | o B0 T 145 40 IR A Al i
BT PEE, AR BLZE NADC30 R
FI2E NADC34 2 kM IE 2 A0 iR B 0 AT 354k
SR A DG 25 T A8 BT A B bR IR A T 15 O B A 4
16 o AWTFEE I TR O A 2013—2021
AR [A] 2 B BB o3 4l DX B ) IR i, B R
< R4 PRRS M TA T AL IR A IR G 1F i L f
PRRSV A[rlFE R BIAY AT 0L, LAY PRRS )
Bt S %

1 RS

1.1 Mk
111 FES SRS

T 2013—2021 4F R 4 = F A4 45 Hb XA ) 537
B . N RAE B B BE R IR RE S 3112 4

(F 1)o Hr, 78 3 MORFEZEBIFRAE I TR iR
. i 567 1, I 1650 17, HIFF 895
B35 XF 5 AARFAK B BB TR R .
FUFRE 556 1y, PREH 943 0y, AR EFALHE 1089
By, FAKE 714y, FrEERE 453 1,

*1 HkFmRiR

Tab. 1 Source of test samples

S 4 year st
source 2013 2014 2015 2016 2017 2018 2019 2020 2021 total

¥ Kunming 15 89 69 38 31 39 35 49 41 406
ik Qujing 10 75 57 34 24 34 25 34 34 327
JEHE Chuxiong 13 69 54 32 28 29 27 44 31 327
KH Dali 11 76 51 41 21 31 30 38 27 326
4131] Honghe 9 69 52 28 18 28 18 25 28 275
I Lincang

oo

57 55 34 24 34 24 34 34 304
f#%* Dehong 9 73 59 29 29 26 21 29 29 304

I Pu'er 7 65 54 35 17 27 19 27 26 277

YL Lijiang 13 59 46 25 23 25 26 25 25 267
X4

E. e 78 51 36 27 29 23 28 22 299

Xishuangbanna

STt total 100 710 548 332 242 302 248 333 297 3112

1.1.2 XK R

J%5 B RNA #£ Bt 5] RNAiso Plus, 6xLoad-
ing Buffer, DL500 DNA Marker, pMDI19-T #{k
R TE DHSa B2 25400 5 5429 TR
BRA T JieE DNA $ElUGH & A 55 LR R
HiHBR/SA]; EasyScript First-Strand cDNA Synth-
esis Super Mix il 2xTrans Taq High Fidelity (HI-
FI) PCR SuperMix [ 14 F bt 2 X EWHARA



AR

IR, % 2013—2021 SR EE EHE SRR SAE 7 (PRRSV) FiAT- 5 1R &Y IR B 25 97

FRAHE; SN, @ RTEK QR A E 254
A 2A R A PR AR

1.2 A

1.2.1 PRRSV PHMHAE Ik

HUMmigFE: 200 uL HABSLEE, A RNAisoPl-
us INESYHE 1 mL, 4 °C & 10min, 12000 r/min
B0 10 ming BRI S IMA—RFR ST, 4 C
FE 10min, 12000 r/min B.0> 10 min; B EEEMN
AEARFRSENEE, 4 °C #-& 10 min, 12000 r/min
B0 10min; FEEPRIREMA 75% LB 1mL,
12000 r/min &5 .0> 5 min, 25 5 0CE
5~10 min, FSRAITTER TJC RNA JiliK 20 pL
FAFMIBRE S AL ZH RNA . B BRIy f) PR-
RSV RT-PCR Faill 7% i RNA i#£47 PCR 4734,
P 181531 RT-PCR =Y 1.5% B BE W &E i v
KT E, JH DL500 DNA Marker & H 4 4%
WK, TEEEIE SR 2R G P SR 45 R lE
1.2.2 PRRSV YLt 1 &

g E— 434 PRRSV A 5 1R 5 B G
FOTE M, 3G DNA $2BGR ) &, HelAE e
Ul B 45 5 HCAS: 28] 0l Y i ) R [T 4H DNA, il
PCR/RT-PCR J5 ¥k il — 2 X%} PRRSV #% 2 FH 14 F
i EAT G IR R 7% (classical swine fever virus, CS-
FV). B ThAE R EE (pseudorabies virus, PRV)
FU IR 055 7 2 BU95 3 (porcine circovirus type 2
virus, PCV2) Kzl , #0519 M7 ik S 2% el
TeRIEST o X BHPERE & A R AT AR TR A4
ANFZERIFRIEY) . AR AFE I i BORTR & IR YY1 L
G387
1.2.3 PRRSV KA 44

TERPRFF B 58 F (¥ 2017—2021 4E AU
i) HEA %907 /11 PRRSV FHYERE 3L 53 147,
B =i e S 5 pMD19-T g iAkE 8, #1k
A DH50 Ht, ¥WAIRMRGA 37 C H R 44
KigR 16~22 h, PhECRAWIEHITEE, THEE
B FRFRIR (220 t/min, 37 °C) IR d BIG IR G
kL, R A TAY TR B (8]0 A FRA A
PTG, 53] PRRSV 1Y nsp2 FEHF5, Fik
(e BT

2 HBRESH

2.1 PRRSV iz 5
FE i 25 RT-PCR 7 384 01 By 6 W B8 Jisc v VK A6

WM, A5F29°4 330 bp BFFFIESH (B 1), £
HRATFE fh PRRSV B FRAGIN 2 FHYE . &5eit, &
2013—2021 4EYE 3112 kLS, PPRSV #%
PR PR S A 801 17, BHIEHE N 25.74%.

M 1 2 3 4 5 6

500 bp
400 bp

300 bp
200 bp
150 bp

100 bp
50 bp

¥: M. DNA 2> B HEbnifi DL500; 1. BAPEX IR 2. BHEXT R 3~6.
PRRSV H i,

Note: M. DL500 DNA Marker; 1. negative control; 2. positive control;
3-6. PRRSV samples.

1 PRRSV #&B5# N e ik
Fig. 1 Electrophoretic detection picture of PRRSV

2.2 ARJFASEfT PRRSV %A 45

26 2 A 1. 2013—2018 4F, PRRSV £ i}
HE FTEHG 2019—2021 4E, PRRSV 6 i %
H—E N, B57E 20% L) I

2 2013—2021 FiX M PRRSV AZERBAME =
Tab. 2 Positive rate of PRRSV in samples sent for testing

from 2013 to 2021
B e mmwmer PR
year samples positive samples positive rate
2013 100 22 22.00
2014 710 156 21.97
2015 548 140 25.55
2016 332 70 21.08
2017 242 80 33.06
2018 302 126 41.72
2019 248 59 23.79
2020 333 81 24.32
2021 297 67 22.56
&l total 3112 801 25.74

2.3 PRRSV S5HAMRERMNE, 2 8R4 HE N

XF 801 15y PRRSV A% i BH A i iff 47 I Ath e
il , B IR G A A 330 1, TR
BIRYLR Ny 41.20%, o, K CSFV FHEEFE
78 1y, BHYEZ 9.74%; PCV2 PHEFES 198 47, FH
PE3 24.72%; PRV FHIEFES: 54 0y, FHAESR 6.74%
(#3).
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£ 100 {5 PRRSV A% 2 FHMERE & 38 = E 1R
ARG IRA YR 12.48%; 15 OyAEdm B
PRRSV. CSFV. PRV Hl PCV2 U & R & YL,
RAEEGFEN 1.87%, Hrh, 18 i F ks it PR-

RSV, CSFV Ml PRV —HRAEYY; 50 (ke sk
i PRRSV., CSFV I PCV2 = IR GG 32 4
FE 5L HS HE PRRSV. PCV2 Il PRV = 5 R A R L
(F 4.

#=3 WEREREER
Tab. 3 Situation of double mixed infection
A4y year PRRSV+CSFV PRRSV+PCV2 PRRSV+PRV
2013 9.09 (2/22) 18.18 (4/22) 9.09 (2/22)
2014 8.97 (14/156) 14.10 (22/156) 6.41 (10/156)
2015 7.14 (10/140) 15.71 (22/140) 10.00 (14/140)
2016 8.57 (6/70) 25.71 (18/70) 8.57 (6/70)
2017 10.00 (8/80) 32.50 (26/80) 2.50 (2/80)
2018 11.11 (14/126) 34.92 (44/126) 4.76 (6/126)
2019 11.86 (7/59) 37.29 (22/59) 11.86 (7/59)
2020 9.88 (8/81) 23.46 (19/81) 4.94 (4/81)
2021 13.43 (9/67) 31.34 (21/67) 4.48 (3/67)
&1t total 9.74 (78/801) 24.72 (198/801) 6.74 (54/801)

i¥: PRRSV. B S WRSEAALNIH, CSFV. JEEMi#E, PCV2 MBI MEE2M s, PRV. S WIERPINE: 155080 NEGF (B

fir: %), 5 ARV R EUR IS, R,

Note: PRRSV. porcine reproductive and respiratory syndrome virus, CSFV. classical swine fever virus, PCV2. porcine circovirus type 2 virus, PRV.

pseudorabies virus; the data before brackets are infection rate (unit: %), the data in brackets are number of positive samples/number of test samples; the

same as below.

x4 ZEREBREER
Tab. 4 Situation of multiple mixed infection
Ay year PRRSV+CSFV+PCV2 PRRSV+PCV2+PRV PRRSV+PRV+CSFV PRRSV+PRV+CSFV+PCV2
2013 9.09 (2/22) 9.09 (2/22) 0.00 (0/22) 0.00 (0/22)
2014 3.85 (6/156) 3.21 (5/156) 0.00 (0/156) 0.00 (0/156)
2015 5.71 (8/140) 2.86 (4/140) 1.43 (2/140) 0.00 (0/140)
2016 8.57 (6/70) 5.71 (4/70) 2.86 (2/70) 2.86 (2/70)
2017 5.00 (4/80) 2.50 (2/80) 2.50 (2/30) 2.50 (2/80)
2018 7.94 (10/126) 3.17 (4/126) 3.17 (4/126) 3.17 (4/126)
2019 8.47 (5/59) 6.78 (4/59) 5.08 (3/59) 3.39 (2/59)
2020 6.17 (5/81) 4.94 (4/81) 3.70 (3/81) 3.70 (3/81)
2021 5.97 (4/67) 4.48 (3/67) 2.99 (2/67) 2.99 (2/67)
41T total 6.24 (50/801) 4.00 (32/801) 2.25(18/801) 1.87 (15/801)

2.4 RFEZERAFEGEI) PRRSV G L

801y PRRSV FHPEAEf rh, FhAE 37 BHME A
i 8145y, MR 14.29% (81/567); B LI
FED 461 15y, KoM 27.94% (461/1650); HIFREF
FHAERE il 259 3, Kith 2k 28.94% (259/895). Al
WL, AEXTTEIEGAEERE P, FiiEY PRRSV By
2.5 ARAEKKEEHBOEHRE PRRSV GG L

801 14y PRRSV BHPEFES T, WiLAT 58 BHPERE
93 4y, KRN 16.73% (93/556); fEE R FHE

FEGL 271 1y, KailiZehy 28.74% (271/943); KB
FEBATERER 362 £, Frihi=eR 33.24% (362/1089);
PG THMERE S 6 1, Kit SRR 8.45% (6/71);
FREEREFIERER 69 17, RN 15.23% (69/453).
AT, ORNFAE R B B R R PRRSV R JL 8 i 2
SRR, EREEEERY R E, HAAMKUORAR
B WAL . PR AR AR
2.6 ANFEFERIEA

Hi2e 5 Al%: 2017—2021 4EE], B EowkTEs
Pk 58.49% (31/53), K Hi K SR AE R R Ha
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x5 PAMERTHRIESHREE

Tab. 5 Number of different strains in positive samples

FR DWFFE i ek B MR HKNADC30# bk HKNADC34 3k
year sequencing samples classical strains highly pathogenic strains NADC30-like strains NADC34-like strains
2017 13 5 8 0 0
2018 10 3 7 0 0
2019 8 2 5 1 0
2020 10 1 6 3 0
2021 12 1 5 4 2
1t total 53 12 31 8 2
5 /% proportion — 22.64 58.49 15.09 3.77

2 MLTERE 1 22.64% (12/53), KB B B44ET
FEia#s; 28 NADC30 Bbk [ 2019 446 )5 2%
A FTHE, N 15.09% (8/53); ZENADC34 #
BT 2021 FFAE AN E IR A, Sk 3.77%
(2/53).
3 g

1995 4FAE B KB &3 T PRRSY; 1996 45
PR S [ N #2 & PRRS ARG REF 1 IR
F] PRRSV; 1997—1998 4EXF PRRSV LG i T
i F VR A K B . PRRS FEAE AR ML IX ) 32 AE A2,
2006 4F, 1 iRl PRRSV 248 53k 7E P [ 5]
JE LAY PRRS M2 K&, HAFFSUZ A AE IS B
AR IR PR IR , HRRRASET R, X
AU PRRSV #2244 A = BURPERG 1 H9RY; 2006
ETRRAE, AT X R E A T SR
WS, BEE 3] T PRRSV A mdHE";
ZJE, A WK PRRSV, Z¥RA
9%, UESE T =M NI IZA77E PRRS, JfF28
0 BURA TS ARSI T 2013—2021
AEMRISERY 3 112 {3 MRFE ), BB 801 e
b PPRSV BH:, BFHPEZR N 25.74%, 1F 2013—
2018 4F[A], PRRSV Kitli 2 A-EH, FAPERLAE
21.08%~41.72% Z [al; T 3 4E3k, PRRSV faii&x
FE 22.56%~24.32% Z [0, B4 — & T AT
T 20%, 475 PRRSV 57E =/ 48 153 T2 5
T IZ AT

PCAER, I PR I B 2 i TR B TR e A
SRR IS, HE FIHERY, EamAEr
W IR, R R PR B LA PRR-
SV Ml PCV2 MR A YL o £ 3 2 Fi 2 44
RERE IR TG M pe i 72, JFut— s A

YU R RN RS HE— 20 XT 801 14y PRRSV %
iR BH A St A 7 AR R, & B A AN [ A
J¥ |5 CSFV. PRV. PCV2 %545 5 % 4= 1R 45 Jk
Yoo 2K, LA 330 ) PRRSV #% R FH AR i
BN IR ARG, RABRYRN 41.20%, H
PRRSV Fll PCV2 WEIR A B G w0, b
100 f/y PRRSV #% i@ BH P B & B0 = 5 IR A J&
P RSN 12.48%; A 15 (YRR S
PRRSV. CSFV. PRV il PCV2 U & IR & &% 4 ,
TRARYEN 1.87%, 45 R HR Ui F5E Y
K AERE I EELNGR IR R Bk PRRSV FH A 95
RAEYY, HMXTFHERZAEIR,, MEmn
PRRSV JE YL BE 8% s R [l A KBy BOg e
DAAE R A B f ™ EE

PRRSV H.A7 JLH A ZAE I Re M, HORWr
BB A SRR, JUHUZ AR R B2 N-
ADC30 FreEtk, HETCETEZHmT"; 2017
4, hEBI T 28 NADC34 #ikk, B SE4
EVO B AT BB B, P AT R
11525 TXA1 12K NADC30 #kEMY, ASHF58 HEHL
53 {5y PRRSV FHPERE S AT, IFibAT L R 7Y
ST, GEEREPL. 2017—2021 4EA], EEURTEEE
PR LT 0K 5 H 2 B4 T ka3, 28 NADC-
30 MR H 2019 4EAG H A 5 2B AR BT,
J NADC34 FFET 2021 4FAE A IR A, 11
/N2 NADC30 73 #k A1 2% NADC34 7 44 55 5 7 A5
SERRCAEEENTRAT, IR B
Fom AR I TR U 2 M LTk

4 g

2013—2021 46, PRRSV /2% = M4 4k
WG ER RIPERZ —, SRR SR &
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AR ) B PR R PRRSV A 32 055 TR
ARG, X TE IR AEGE S, AR
B, ERKENEREEY R E ., 25 NADC30 &
PRAIZE NADC34 FEbRAEHT & BER AT RE 2 Ch = 7
BB FER . ABF5E N PRRS (BG4 T #5
SR

Bt oA S A S BRI
R¥ 7. FEMERRIR A IR N Sh 589 15 B 4 1l v o
PRI . MR AR B OB B = R
PR IMBROCHE . TRV T o 3k X Al A b Iy e 5
BRITA N . 2= A SO % 50140 7 3 M B e i
b HE)WFFE OBIEARAEREACRAE | BE BT
AT IR A S PR Ut TR, R

HE!
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