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DL2000 Marker ( ) plo 96°C 5min, 95°C 50s,58°C 1 min,
;PR 72°C 2min, 35 ;72°C 10min,

, Bartha-K61 = 10*° TK PCR 50pl,
TCIDs, o ddH, O 15ul, 2 X GC buffer 25ul, 3ul, ANTP
3 PRV gE ELISA 4ul, P3 P4 1pl, ExTag DNA

PRV . 1pl, 98°C 5min;96°C 30s,56 C 1min,

4 72°C 2min, 35 ;72°C 10min,

2011~2013 PCR pMDI8-T

11 PRV , , DHb5a,
PKI5 5~8 ) .
o Lo . DNA Star MegAlign ,
2 PRV (NYXY PRV
PYQF2013 ) , 20 , MEGA 5. 05
5 4, 1.2 0
s, 3.4.5 o 1.2 7 PRV 905
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)6 4 , PRV , 3~4 , 4°C 8 000r/min
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4 , gE : 50pul, ddH, 0O
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»3 , 3, 1pl,P5 PG 1 25ul, ExTag DNA 1pl,

R 97°C 5 min; 95C 1 min,58C 1 min,
Lo 72°C 1 min, 35 ;72°C 10 min,  PCR
5 GenBank PRV gE.TK 1% o
y Primer Premier 5. 0 8 PRV
) 10
gE P1.5gag acc atg cga ccc 56 PR ,
ttt-3,P2; 5-gtg ggg atg tcg gaa tgc3, Lo . PBS 10
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ddHZO 18. 5;11, 2 X GC buffer 25111,1, 2#1, ’
dNTP 1u1,P5 P61 25ul,ExTaqg DNA 70 16%  40. 08%, 3 61 27% ~
Tpul, 97°C 5 min;95°C 1 min, 69.17% 32 46%~39 01%, . .
58C 1 min.72°C 1 min, 35 ;72°C 10 min, 40 12%.
PCR 1% 30, 88%0.54. 67%  26.5246C  2),
) 40 20% , N N
42 11%, 32 35%. 56 19%
27. 01%; 29. 80%, .
. 32 65%.,
1 PRV 20.59%.32 43% 23 96%., )
4 886 16 800 N
PRV C D, PRV o
603 (68 06%), 6 463 (38 47%),
1 PRV
Table 1 The results of PRV field infection among pigs in different Provinces
. . Positive pig Positive Serum Positive Positive
Provinces Pig farms
farms rate( %) number number rate( %4)
Henan Province 506 355 70. 16 10120 4056 40. 08
Shanxi Province 142 87 61. 27 2556 997 39. 01
Shandong Province 105 69 65. 71 1995 719 36. 04
Anhui Province 133 92 69. 17 2129 691 32. 46
Total 886 603 68 06 16800 6463 38 47
2 PRV
Table 2 The results of PRV field infection in pig farms of different sizes
. Reserve Commerical
Pig farms Sows Boars . . Total
Swine pigs
Serum number 6 582 1190 2 705 3528 14 005
Large-scale o
. Positive number 2772 385 1520 953 5 630
pig farms - _
Positive rate( %) 42. 11 3235 56. 19 27. 01 40. 20
Serum number 1764 170 185 676 2795
Small and medium-sized
Positive number 576 35 60 162 833
pig farms -
Positive rate( %) 32. 65 20. 59 32. 43 23. 96 29. 80
Serum number 8 346 1 360 2 890 4 204 16 800
Total Positive number 3348 420 1 580 1115 6 463
Positive rate( %) 40. 12 30. 88 54. 67 26. 52 38 47
2 PRV ; 10026C 4,
Reed-Muench ,11 PRV 3 gE.TK 11
107%% ~10 "% TCID;, , , PRV gE . TK Gen-
« 3. 2 Bank( 3), 8 PRV gk
4 PR ,S/N 1787bp,
0. 176~0. 225( S/N <0. 6), 99. 3%~99. 9% 98 8% ~100%,
. . 2 98 2%~99. 8% 97 1~99. 8% C 1),
3d ,
(40.8°C ~41.8C), 6~7d, s HNJZ ,33 G
) 10026 (8/8) , —D (HNPY ).89 S—>P.309 R—>G 471
o T — A ( AHBZ2012 . HBCX2013
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SDHZ2012 ),110 T—>M(ZMD-1 ),214 (C, 108~110 ), -G
A—>P(AHBZ2012 ),271 P—>A(AHBZ2012 G GK- -DRH-( 3). ,2011

JHBCX2013 ,SDHZ2012 ZMD-1  ),346 PRV gE TK

T—> A (HNPY ,SDHZ2012 NYXY . . gE
SXJC2011 XCCG  ),497 E—>G 542 .8 PRV
K—E(NYXY ), 6 PRV TK ., GDSH , ZMD-1
963bp, HNJZ C 4); TK
99. 4% ~ 100%, 98 9% ~ .6 PRV
99. 6% 97.5%~99. 4% C 2), ., PRV-FZ

TK .ATP , HBCX2013 SL
(A, 10~16 ) C 5,
3 PRV

Table 3 The information

on new epidemic isolates and reference isolates of PRV used for sequence alignment

Isolate Date Origin Accession numbers
name isolated isolated gE gene TK gene TCIDs /0. Iml
HNPY 2011 Puyang, Henan province KF311112 1073
ZMD-1 2012 Zhumadian, Henan province KF360834 KF381398 10621
NYXY 2012 Xinye, Henan province KF360835 10778
XCCG 2013 Changge, Henan province KF360836 1072
SXJC2011 2011 Jincheng, Shanxi province KF360832 106 88
AHBZ2012 2012 Bozhou, Anhui province KF360829 KF381393 10667
HBCX2013 2013 Cixian, Hebei province KF360830 KF381394 10708
SDHZ2012 2012 Heze, Shandong province KF360831 10712
LYYY2011 2011 Yiyang, Henan province KF381395 1069
PYQF2013 2013 Yiyang, Henan province KF381396 10732
SDCX2011 2011 Caoxian, Shandong province KF381397 10688
PRV-SH 1999 Shanghai Municipality AF207700 106 68
GDSH 2007 Guangdong province EF552427 1080
HNJZ 2008 Henan province EU561349
Guizhou-DY 2012 Guizhou province JX417716
Ea 1998 Hubei province AF080571
LA 2002 Shandong province AY173125 10862
Min-A 2003 Henan province AY171242 10-7%0
PRV-FZ 2008 Fujian province FJ477295 10660
SL 2011 Sichuan province HQ229001
4
Table 4 The results of protective test against PRV in young pigs
Group Protective numher/ Protective rate Incidence

Pig number

NYXY strain infection 4/4 100% All no clinical response
PYQF2013 strain infection 4/4 100 % All no clinical response
Infection control 0/8 0% All sick
Normal control 4/4 100% All no clinical response
4 PEDV*“ ? PRV PRV ( 5), 56
, PRV o
905 ) PRV PR PRV
366 40, 44 %, ¢ 5,
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1 PRV gk

Figure 1  Nucleotide homology between the gE gene of new epidemic PRV isolates and PRV reference isolates

2 PRV TK

Figure 2 Nucleotide homology between the TK gene of new epidemic PRV isolates and PRV reference isolates

3 TK

Figure 3 Comparison of amino acid sequences of TK gene
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14. 8%, 18 2%, 11 54% & 97%M%
16. 0% (2009 ) 2006~2008 , PRV
PRV 68 06%, 38 47%,
. 23, 40%, 8% . .
(2010 ) PRV 40 12%.30. 88% .54 67% 26 52%, 2011
. 8 42%, PRV \
4 PRV gE

Figure 4 Phylogenetic tree based on PRV gE gene sequences

5 PRV TK
Figure 5 Phylogenetic tree based on PRV TK gene sequences

5 PEDV PR PRV
Table 5 The results of PRV field pollution from PEDV back-feeding tissues and PR gene deletied live vaccines
PRV field pollution from PEDV back-feeding tissues PRV field pollution from PR gene deleted live vaccines
Tissue number Positive number Positive rate( %) Vaccine number Positive number Positive rate( %)

905 366 40. 44 56 0 0
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Investigation of Etiology of Massive Infection with Porcine Pseudorabies Virus in
Henan and Neighboring Provinces

CHANG Hong-tao', LIU Hui-min"?, GUO Zhan-da' ,DU Ji-mei' ,ZHAO Jun',
CHEN Lu', YANG Xia' , WANG Xin-wei', YAO Hui-xia' , WANG Chuan-qing'*

(1. College of Animal Husbandry and Veterinary Science , Henan Agricultural University , Zhengzhou 450002 ,China;
2. Institute of Zoology s Chinese Academy of Sciences,Beijing 100101, China)

Abstract:In early 2011, the serious outbreak of porcine pseudorabies virus (PRV) infection suddenly re-
curred in Henan and neighboring Provinces. To investigate the etiology of massive infection with PRV,
16 800 serum samples, 905 porcine epidemic diarrhea virus (PEDV) back-feeding tissues, and 56 PR gene
deleted live vaccines were colleted from January 2011 to May 2013 to detect PRV field infection using a
PRV gE antibody test kit. The gE and TK genes of 11 new epidemic PRV strains were sequenced by PCR,
and their molecular characteristics were analyzed. Moreover, virus titer determination, protective test a-
gainst PRV, and vaccine potency testing were performed. The results showed that the detection rate of
PRV field infection-positive pig farms was 68. 06 % , and the overall positive rate of PRV field infection in
serum was 38. 47%; the positive rates in breeding sows, breeding boars, reserve pigs, and commercial
pigs were 40.12%, 30.88%, 54.67%, and 26.52% , respectively. The new epidemic strains were in the
same evolutionary branch and belonged to the virulent strain group. Compared with the classical PRV
strain, the virulence of new epidemic strains changed a little. The length of gE gene was 1 787 bp, and the
length of TK gene was 963 bp. The nucleotide homologies of gE and TK genes to Chinese reference strains
were 98.2%-99. 8% and 98. 9%-99. 6%, respectively, and the amino acid homologies were 97. 1%-99. 8%
and 97.5%-99. 4%, respectively. Commercial vaccine had a 100% protective effect against the new epi-
demic strains. The positive rate of PRV field infection was 04 in vaccine and 40. 44 % in back-feeding tis-
sues. The results confirmed that PRV field infection rates were rising sharply among pigs in Henan and
neighboring Provinces after 2011. The main virulence genes of new epidemic PRV strains did not change
significantly over the years. PR gene deleted live vaccines had no PRV field infection and could completely
resist the attack of new strains. The virus carriage of breeding boars and reserve pigs and the serious PRV
field infection in PEDV back-feeding tissues were the main causative factors for massive infection with PRV
and epidemic outbreak in Henan and neighboring Provinces from 2011 to 2013.

Key words: Henan and neighboring Provinces; Porcine pseudorabies virus; Field virus; Etiology
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