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Dynamic transmission of PEDYV in a large antibody-positive
swine farm

KANG Qixiang, HU Guangli, GENG Rui, WANG Xuanci, KUANG Zhanpeng,
HUANG Yihui, ZENG Siying, PENG Ouyang, ZHANG Hao, CAO Yongchang

School of Life Sciences, Sun Yat-Sen University, Guangzhou 519000, Guangdong, China

Abstract: [Background] Porcine epidemic diarrhea virus (PEDV) is one of the major pathogens
causing diarrhea in piglets. The rapid onset makes it difficult to document the cases, and few
studies have reported the dynamics of PEDV distribution in pig farms after PEDV infection in
piglets. [Objective] To explore the transmission dynamics of PEDV in large swine farms and
improve the strategy for the prevention and control of porcine epidemic diarrhea (PED).
[Methods] The transmission process of PEDV after infection in piglets in a closed large farm
was simulated and the virus abundance in piglets and different areas of the farm was
determined. [Results] The virus abundance of anal swabs and air samples presented consistent
changes in the early stage of PEDV infection in piglets. The spread of PEDV in the farm was
closely related to the movement of employees, and the bathing room might be a major hiding
place of PEDV. [Conclusion] The virus abundance in the air of swine barns has the potential to
be used as a monitoring indicator in the early stage of PED, and employee-associated media and
sites are key targets for the prevention and control of PEDV. This study provides a reference for
improving the control of PED and lays a foundation for research on the spread of similar viruses
in large pig farms.

Keywords: porcine epidemic diarrhea virus; external environment; prevention and control for
biosecurity
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Figure 1 Map of pig farm. Diagonal area: Production area; Mesh area: Pigsty; Dot area: Living area;
Orange route and black arrows: Employee commuting route; Thick black line: Factory fence.
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Figure 2 Regression curve of PEDV C; values in
pigs and the environment.
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Figure 3 Distribution of positive sampling points of farm. A-I: Distribution of positive sampling points
from day 1 to day 7, day 14, day 21. Diagonal area: Production area; Mesh area: Pigsty; Dot area: Living area;

Orange route and black arrows: Employee commuting route; Thick black line: Factory fence; Orange-red dots:
Positive sampling points of environmental swab.
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Figure 4 PEDV C, values at different locations within the pig farm. Pigsty-A: Sampling point A within the
pigsty; Pigsty-B: Sampling point B within the pigsty; Ops Room: Operations room; Outside Ops: Outside the
operations room; Pigsty Mop: Mop used in the pigsty; Vent Fan: Ventilation fan; Pigsty Shower: Shower
room in the pigsty; Storage Rm: Storage room; Liv-Pro Pav: Pavement between living area and production
area; Liv Pav: Pavement in the living area; Liv Shower: Shower room in the living area; Outside Kit: Outside

the kitchen; Kitchen: Kitchen area; Living Rm: Living room; Outside Pav: Pavement outside the facility; The
blank areas indicate the absence of detected C; values.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



TUBH F | BT SRS AR NIE R SEE 3579

HkRYEE 4 tn] LI RI7E PEDV BT R
HIACER 1-5 K, B 7 B S B B T
W T 4 TRV L ) A DX, T e st V) A RS
BRS8N B a3, s 7 R
M BAPEN S, S Aitide) 2. T34h, HReE
Bl 4 a5, FEJLASREEH 9, PEDV L TH6 )
5 1-7 RIAEBSREFEREZRE TS, IS 7R
KB R, ZIEH 14 KA 21 KRR EE
B TR

3 WREER

S HTIETERE RS 6 d IN R BIBET S,
X AT BB H TS0 i 28 ™ B R T T 2k
PEDV Wi, BHERNA Rk, A
PUARTT DL ARIZL, A75 T DLl o 45 2 B 2L 3k
R sh s .

RIS BT SS , 78 PED %% K I HGE R U
A, FIABURIZKT PED Sl s mEpl,
{RAESCBRA v, XA S AT A8 A TR AR 22 R
FERE A 7= AR, I HLBIR AT A8 R o
ST RPBETU DR, BB Ak B R 45— R T BR
AR T-Be . AFRERY, KEE— e HaEm
SRAE BRIV AT S Pl SR R A R R Ry 1 it
H A W 500 28 SRR AR S 8 U 8% 2 s
B fEb RS, (PRI RIS R
FESL P EE F BE7E PEDV JRYLSERE (%) ) HoA 1
B —sEE . b, BeEs 0N FEE
A T HEVE & PED LAY W 647

A SCHERHIE , O3 B IR B B b DL &
TR H0 R TS LE [ PEDV BEIRIEA U1 A&
WA R B 51 T nl 3 L B 3 iR A Jioks PEDV
S BE AT AR X, IESE T X —TATRE. v —TF
T, AW R BLPEE )& PEDV 1445 1Y 8 225
B 5, PEDV 7EA4: = X AMAERE nT RE 2 T
BB UIAE, ik, 255888550 TAHEH

I BRI Al & 4 J5 PEDV AR W& 4B 7 1) =
gxﬁ%o

REFERENCES

[1] ZHANG H, ZOU CC, OUYANG P, ASHRAF U, XU
QP, GONG L, FAN BC, ZHANG Y, XU ZC, XUE CY,
WEI XN, ZHOU QF, TIAN XY, SHEN HQ, LI B,
ZHANG XB, CAO YC. Global dynamics of porcine
enteric coronavirus PEDV epidemiology, evolution,
and transmission[J]. Molecular Biology and Evolution,
2023, 40(3): msad052.

[2] LI M, PAN YY, XI' Y, WANG M, ZENG QY. Insights
and progress on epidemic characteristics, genotyping,
and preventive measures of PEDV in China: a review[J].
Microbial Pathogenesis, 2023, 181: 106185.

[3] WANG D, FANG LR, XIAO SB. Porcine epidemic
diarrhea in China[J]. Virus Research, 2016, 226: 7-13.

[4] SUN RQ, CAI RJ, CHEN YQ, LIANG PS, CHEN DK,
SONG CX. Outbreak of porcine epidemic diarrhea in
suckling piglets, China[J].
Diseases, 2012, 18(1): 161-163.

[5] ZAbAR, BREMKR. SRR IR 3T 5 AT IR s By
PERERE[I]. SRl 2, 2021, 38(1): 102-104.

LI HD, CHEN CL. The prevention and control

measures of porcine epidemic diarrhea in the African

Emerging Infectious

swine fever situation[J]. Swine Industry Science, 2021,
38(1): 102-104 (in Chinese).

[6] HAO J, XUE C, HE L, WANG Y, CAO Y.
Bioinformatics insight into the spike glycoprotein gene
of field porcine epidemic diarrhea strains during
2011-2013 in Guangdong, China[J]. Virus Genes, 2014,
49: 58-67.

[7] 1 R 5 W 7B A B A 2 S Sy . AL A T M IS A P 4
ARBAL: SN/T 1699—2017[S]. dbmt: H by if i i
#t, 2018.
General Administration of Quality Supervision,
Inspection and Quarantine of the People’s Republic of
China. Quarantine protocol for pofcine epidemic
diarrhea: SN/T 1699—2017[S].
Press of China, 2018 (in Chinese).

[8] THOMAS JT, CHEN Q, GAUGER PC, GIMENEZ-
LIROLA LG, SINHA A, HARMON KM, MADSON
DM, BURROUGH ER, MAGSTADT DR,
SALZBRENNER HM, WELCH MW, YOON KIJ,
ZIMMERMAN JJ, ZHANG JQ. Effect of porcine
epidemic diarrhea virus infectious doses on infection

Beijing: Standards

outcomes in naive conventional neonatal and weaned

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3580 WA

FiE Rk

Microbiol. China

pigs[J]. PLoS One, 2015, 10(10): ¢0139266.

[91 XU ZC, LIU Y, PENG P, LIU YF, HUANG MY, MA
YH, XUE CY, CAO YC. Aloe extract inhibits porcine
epidemic diarrhea virus in vitro and in vivo[J].
Veterinary Microbiology, 2020, 249: 108849.

[10]SOZZI E, MORENO A, LELLI D, PERULLI S,
PROSPERI A, BROCCHI E, CAPUCCI L, PAPETTI A,
GIACOMINI E, ALBORALI GL, LAVAZZA A.
Development and monoclonal

antibody-based competitive ELISA for detection of

validation of a

antibodies against porcine epidemic diarrhoea virus
(PEDV)[J]. Research in Veterinary Science, 2018, 121:
106-110.

[11] WANG K, LU W, CHEN JF, XIE SQ, SHI HY, HSU H,
YU WJ, XU K, BIAN C, FISCHER WB, SCHWARZ
W, FENG L, SUN B. PEDV ORF3 encodes an ion
channel protein and regulates virus production[J].
FEBS Letters, 2012, 586(4): 384-391.

[12] ZHANG XH, RONG XM, LI J, FAN M, WANG YM,
SUN XD, HUANG BX, ZHU HP. Modeling the

outbreak and control of African swine fever virus in
large-scale pig farms[J]. Journal of Theoretical Biology,
2021, 526: 110798.

[13] CORZO CA, CULHANE M, DEE S, MORRISON RB,
TORREMORELL M.

quantification of swine influenza a virus in air samples

Airborne  detection and
collected inside, outside and downwind from swine
barns[J]. PLoS One, 2013, 8(8): €71444.

[[4]KIM Y, YANG M, GOYAL SM, CHEERAN MCIJ,
TORREMORELL M. Evaluation
measures to prevent indirect transmission of porcine
epidemic diarrhea virus[J]. BMC Veterinary Research,
2017, 13(1): 89.

[I5]DEE S, CLEMENT T, SCHELKOPF A, NEREM ],
KNUDSEN D, CHRISTOPHER-HENNINGS I,
NELSON E. An evaluation of contaminated complete

of biosecurity

feed as a vehicle for porcine epidemic diarrhea virus
infection of naive pigs following consumption via
natural feeding behavior: proof of concept[J]. BMC
Veterinary Research, 2014, 10: 176.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


