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LAN De-song" , WEI Su**, HOU Zhen-zhong'**

(1. College of Veterinary Medicine, Northeast Agricultural University, Harbin 150030, China ;
2. China Ministry of Agriculture Key Laboratory of Animal Pathogen Biology, Harbin 150030, China ;
3. Liaoning Provincial Center for Animal Disease Prevention and Control, Shenyang 110164, China ;
4. Liaoning Animal Medical Research Institute, Shenyang 110164, China)

Abstract: In order to investigate the epidemic situation of swine influenza virus (SIV) in large-scale pig farms in Liaoning
region, a total of 2 161 swine serum samples were collected from different large-scale pig farms in Liaoning during October
2012 and March 2017, and the antibody titers were detected using the hemagglutination inhibition (HI) tests against the Eura-
sian avian-like HIN1 (EA HIN1). 2009 HINI pandemic (pdm/09 HINI1), H3N2 and H7N9 SIV. The HI tests results
showed that the annual positive rates were 29.00% , 49.62%, 42.50%, 3.64 %, 1.46%, 13.89% for EA HIN1, and 6.49%,
12.69%, 18.00% , 64.24% , 39.79%, 35.56% for pdm/09 HIN1, and 0.87%, 1.54%, 0, 0, 0, 0 for H3N2 SIV, during 2012
to 2017, respectively, while no H7N9 influenza virus antibody was detected. These results indicated that the infection with EA
HIN1 and pdm/09 HINI1 subtypes of SIV were very common in Liaoning Province, and the EA HINI virus was the predomi-
nant subtype in large-scale pig farms during 2012 to 2014, while its positive rates significantly decreased to 1.46 % in 2015 to
2016, with an increase to 13.89% in 2017. For the pdm/09 H1N1 virus, its positive rates has increased year by year from 2012

to 2015, and turned to be the predominant subtype in 2015 till 2017, In addition, there were certain geographical distribution

difference in SIV prevalence situation between the five regions
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A BRI R o DA A B AR AR e A R R L A A
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[ A 5 10 2 161 1 I FF & 9 HT 350 25 51
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HINI1,pdm/09 HINI F1 H3N2 i A SIV &Y, I
STV HLAK BEYE S R 77 A, 8 35 B R B 4 R Gk
91.67% ,3 DAY SIV HTARFHEECH 1 081 £, &
PRBHME R E 50,02 %6 AR B HT AR FHPE S 36.36 %
~68.18% , R IL T MG HE ST Y 140 3l ; 2012
—2017 4E A, EA HIN1 SIV | pdm/09 HINI FI
H3N2 Bt 4 B ¥ 2 4 5 O 15,3620, 34. 48 %6 Al
0. 28 %0 HUA ki 0 45 S 2 W, 10 77 44 84 B DL EA
HIN1.pdm/09 HINT IR SIV &Yk £, W
388 & At H3N2 A STV e, (H Jf gy RARAK ,
H A 2014 4F DL A F46 D 2132 R0 STV Hit 4 ; H7N9
LAY STV A4 W] — 5 oA 6 I 215 2012 — 2014 4F 1]
6], 1T 74 % 37 R DL EA HIND SIV e 5 &
SeH A PR B R R 29.00% ~49.62% , 2013 4E
J& EA HIN1 SIV &Y 9 f w0 3 (15 49.62%)
2015—2016 4E I /6] EA HINI SIV Hi & BH 7k 2 1
HRKE, 2016 4E[E R 1.46% ,{H 2017 4E EA HINI
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e I o I S VO R = s ol = A1
EA HINI fl pdm/09 HINI 7% SIV #ifk, SI EA
HIN1+pdm/09 HINI Hii&BHM: %N 0.23% . & W
H#% U] A8 [ B % e Bt S5 TR e 5 X A O A STV,
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2012—2017 FT T HMEEGH AR TR SIV € N5 R
Tab.1 Serological survey of different subtypes of SIV in large-scale pig farms in Liaoning, 2012—2017

i FH P %0/ EA HINI pdm/09 HIN1 H3N2 H7NY
W 37 % IH 4 25/ FH 1 0/ B FF 1 0/ B FF 1 0/ B

2012 9/12(75.00%) 67/231(29.00%) 15/231(6.49%) 2/231€0.87%) 0/231(0)
2013 13/13(100 %) 129/260(49.62 %) 33/260(12.69%) 4/260(1.54%) 0/260(0)
2014 10/10€100%) 85/200(42.50%) 36/200(18.00%) 0/200(0) 0/200(0)
2015 11/11¢100%) 12/330(3.64 %) 213/330(64.55%) 0/330(0) 0/330(0)
2016 28/32(87.50%) 14/960(1.46 %) 382/960(39.79 %) 0/960(0) 0/960(0)
2017 6/6(100%) 25/180(13.89 %) 64/180(35.56 %) 0/180(0) 0/180(0)
Bt 77/84(91.67 %) 332/2161(15.36 %) 743/2161(34.38%) 6/2161€0.28%) 1081/2161(50.02%)

2.2 ILTFARMT SIV Frfk & m 25 % X} 2012 4F
10 HZE 2017 4 3 AW 14 1A [F A
P18 XL 75 2 A DU 285 SR A3 A7 26 BH L 307748 T o 14 ATl
P8 S ¥ A7 A S ) ™ R B Y STV & e, STV i ik

B M 11.43% ~76.74 % . E Pk BH L CE .
AR PHR VBB I BE L AR H S S AR TT STV Sk
FH P SR A X 45 v L PRI 500 (R 2)

F2 2012—2017 FITTAE X MEREF SIV I E KRN ER
Tab.2 Antibodies against SIV in fourteen different regions in Liaoning, 2012—2017

N EA HIN1 pdm/09 HIN1 H3N2 H7N9 Mt

L FH 0/ i % FH 0/ FH 0/ FE i FH 0/ i PR 8/ i
W 6/180(3.33%) 97/180(53.89%) 4/180(2.22%) 0/180(0) 107/180(59.44 %)
Kk 44/180(24.44 %) 52/180(28.89%) 0/180(0) 0/180 (0) 96/180(53.33%)
#1l 1/152(0.66 %) 46/152(30.26 %) 0/152(0) 0/152(0) 47/152(30.92%)
HE M 8/150(5.33%) 45/150(30.00%) 0/150(0) 0/150(0) 53/150(35.33%)
ENT 20/153(13.07%) 79/153(51.64 %) 0/153(0) 0/153(0) 99/153(64.71%)
FHAR 7/120(5.83%) 76/120(63.33%) 0/120€0) 0/120€0) 83/120(69.17%)
N 7/150(4.67%) 45/150(30.00%) 0/150(0) 0/150(0) 52/150(34.67 %)
Hwo 15/148(10.14 %) 30/148(20.27%) 0/148(0) 0/148(0) 45/148(30.41%)
BB 53/175(30.29%) 48/175(27.43%) 2/175(1.14%) 0/175(0) 103/175(58.86 %)
Lk 34/118(28.81%) 35/118(29.66 %) 0/118(0) 0/118(0) 69/118(58.47%)
R 24/144(16.67%) 27/144(18.75%) 0/144(0) 0/144(0) 51/144(35.42%)
I 10/140(7.14%) 6/140(4.28%) 0/140€0) 0/140(0) 16/140(11.43%)
FaRr 66/172(38.37%) 66/172(38.37%) 0/172(0) 0/172(0) 132/172(76.74 %)
W 37/179(20.67 %) 91/179(50.84 %) 0/179(0) 0/179(0) 128/179(71.51%)
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2.3 SIV HURX B MG T4 ks 14 4
T8 B X 30 A7 T 3 43 5 K X3« 30 AR b X L0 g
X AT P b X 3T b XCRT H H X 30 7R b X
P AR VR ANPF AR 5 30 g i X A0 45 K 3 TR 5
0 VG M XA 5 B L5 B RIS A 0 5 30 b X A R I
FH | BB ARG 5 30 p b X AL FE B AL PBH . 1774
O K JEAF A X 25 S A IR X R
TEIL P AL AL X, % 14 AN T STV 04K A6 0 25 5

0 R DX SR o A AT R T G A . A SR R, 3 A
LAY STV BT AR BH M R A7 A X B PE 22 =L 1 AR
10 FRIL b kb DX BA PR B i HLOE AR T AR R
54.60 % ~55.56 % ; 1L P4 FIAL o Ml X BH 1 2R A1 X} 45
R H AR, FHPER 30 41.79% F1 42,96 %05
H3N2 WA SIV HTARLFE 2012 — 2013 1L Jb b X
i 3, FLBH R AR AR (R 3) .

R3 20122017 ELTTH S AXEMEIEG SIV GRS R
Tab.3 Antibodies against SIV in the five regions of Liaoning Province, 2012—2017

o EA HINI pdm/09 HIN1 H3N2 H7N9 B
FI 4 5/ i B 14 5/ i B FI 4 5/ i B FI 4 5/ i B FI 4 2/ o

IR 35/423(8.27%) 200/423(47.28%) 0/423(0) 0/423(0) 235/423(55.56 %)
iN) 125/500(25.00 %) 148/500(29.60 %) 0/500(0) 0/500 (0) 273/500(54.60 %)
b} 54/469(11.51%) 142/469(30.28 %) 0/469(0) 0/469(0) 196/469(41.79%)
i 83/499(16.63%) 172/473(36.36 %) 6/473(1.27%) 0/473(0) 172/473(55.18 %)
i 35/270(12.96 %) 81/270(30.00%) 0/270(0) 0/270(0) 116/270(42.96 %)
Bt 332/2161(15.36 %) 743/2161(34.38%) 6/2161€0.28%) 0/179(0) 1081/2161(50.02%)

3 3t i

[ 1918 4F SI 1 I A b 25 4% #F vh Bl i3 Lok,
Z 4TV 100 4, HETAE 2 BRVEE N T2 AT X
TR 28 e vt W T AR R . AR OR [ AR A B
Wi T ST Ry R G W I 5, ok e A Xt
2012—2013 4F38 [ 95 44 H S8 19 STV B 44 W i
FU % B EA HINL, pdm/09 HIN1 Fl H3N2 W
ARSIV it 44 B P 2 43 5l R 55,529, 13,920 #l
2.00% ; b5 & BE A A % 2013 ARAR A SE 9 N
Uy A 2014 4R T AR R R T 4 BEIEAT EA HINT,
pdm/09 HINI, H3N2 SIV,H5N1, HON2 AIV X
H7NO Ji 8 85 P AR K, 25 50 R . 2013 4FE ik
PR3 3k 49.73%.11.87% ,1.71%.0%.0% .
1.36%,2014 4E 43 5 48.52% .12.10%.1.04 % .
0%.0%.2.05% . BREESENYXE 2009 —2013 4E) 74
M X HEAT STV LR Wi, 45 5 EA HINT Huik B
FH 23.50% ~ 25.30% . H3N2 $i 1& 0 H: & K
20.51% ~29.49% ; EWI %" X 2009 — 2014 4F 7Y
Ji b X HEAT STV HTARKEI , 255 HINT H3NZ $iik
FAPE 2R 43 W3k 71% .27 % . SIV HIN1+ H3N2 #i &
PHAEZE IR 19 %0 s ] IS5 S 2013 — 2014 4 1E R
HuIX 5 45 #EAT STV HrAR il , 455K HINT  H3N2 Al
pdmO09/HIN1 HLAK B MR35~ 22.51%.32.97%
M26.49% . DA W25 3 0, 3R R [R5 4 B
STV YL B 7 A 25 57, 45 0 L 4 BH 23 25 7

WA AH AR LUR Y HINT H3N2 & STV
F . HET. TR E gy K o g8 B b ok A ST g
B L I3 2 DA A a8 A — e R L RE AR
LS WA A SR R A O

WS R HI 5, %F 2012 4 10 A % 2017
4 3 A AR IEVS AL T A AN TR M DXL A 7 R AR
(I35 #E & £ 4T EA HINL, pdm/09 HINI, H3N2
SIV F1 H7NO It /8 2 DU AR A I, 45 L R W, T
BRI  h SIV PUAR BHPE R85 5, BN R B BeA
WERZES, 2012 — 2014 FERHREP LU EA HINI
WA SIV HUAR B 32, [ 2015 4F {3 F Jgk e
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MEAY STV B 3L 7748 H B o I g 1) O 35 35 0k 5 2012
—2013 4EWI[A] o A6 30 A0 M X A 3 A4 3 b W i #)
H3N2 WAL STV $ 44 BH M, 5 A4S 4 B P R AR K, B
H 2014 4 5 4 & W 2] ; H7NO 81 3 20w 75 76
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X AL 5 A 5T 21 G AR R X AL T A R R R ST IR 43
B E TS BUAH EDIE 5 2013 4F LART AW AE AL T
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