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The aim of this study WC"S tc investigate the accuracy of procedure for porcine 

mycoplasma detectic:1 and to evaluate the ris" factors including management,vaccination 

and medication on the occurrence of porcine mycoplasmas. A total of 1024 samples 

obtained from lungs, tonsils or synovial fluids from of nursery, finisher pigs and slaughtered 

pigs were used. Data on management and prophylactic program were recorded by 

questionnaires. The rates of detection of Mycoplasma hyopneumoniae (MH), Mycoplasma 

hyosynoviae (MHS) and Mycoplasma hyorhinis (MHR) using both procedures were evaluated. 

The overall prevalences of MH, MHS and MHR were 63.5-82.8%, 7.7-15.6% and 1.5-7.9%, 

respectively. There was a significant relationship between joint lesion and MHR detection by 

directed PCR, but not for MHS and MHR detected by culture prior to PCR (CPP). The factors 

related the increase of mycoplasmal detection from lungs were gilt acclimatization with sow 

donor the one-site management and no all-in all-out in the fattening unit. The occurrence of 

MHA (tonsils) and MHR (nasal swab) were increasingly detected at the practice of PRRSV 

vaccination in gilt acclimatization. MH vaccination reduced the occurrence of MH. The 

medication during sow and nursery period reduced the occurrence of MHR isolated from 

slaughtered lungs. The antimicrobial medication during sucking and fattening periods 

rt:duced the occurrence of MHS isolated from tonsils. In conclusions, the accuracy of 

mycoplasmal detection may depend upon the type of sample relevant to t:'e detection 

procedure used. The management to avoid pig direct contact practically reduced the lung 

infection of Mycoplasma spp but not for heterologous species. 
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1. fi11 ~ ~11f'1 ru.., 1.1"::\'1 ~1 "tI tl.:Ju nJ'VI1'V1., ~J1 n1~'HIV u,"::'VItJ'VI1'U L tln fl1~'V1 LnfJ1"t1tl.:J 

UqjVl1'1Jv-:JUv~Bn L~U~lm ;1mj' EJ1i'lYHn~lJ1 Li1~~1 n Mycoplasma hyopneumoniae LiJtlUqjVl1'1Jv-:J 

1~UU'VI1.:JL~tlVl1EJ1~~~~1-:Ji'l11 lJ L~ EJVl1 EJlJ1n~~~1tlYhilJ~mL~mYiEJUnUUqjVl1~ Ln ~~1n L ;fem Ui'lYiL~EJttl '1 L'lltl 

Actinobacillus pleuropneumoniae, Pasteurella multocida, Streptococcus suis, LL"~ Haemophilus 

parasuis Ltltl~tl n11uv-:Jntl11i'llJEJ1i'l'Vl"1~lJ11tlU~~U\l'Vi1l~~EJn115~1i'l~tluv-:Jntlltl~m'!JtlLtltl~1\l1tllJ1nii-:J 
65% '1Jv-:J~m'1Jtl~L~EJ-:J~-:J VllJ~ ~~LtJtllJ,,1'i1111 124.8 ~ltlU1'V1 (Market Information, 2007, AHPA) tlvn~lmi , , " 
eJ-:Jiin111'li'EJ1U!)~htltVl"l EJ'!lij~1tln11-rmn LL"~i'l1U~lJ11i'l1tlyh ilJ~iin11 L~EJ-:Jv ~1-:JVltl1 LL tltl 1tl~VI-r!mlJ~n1 
'VlUl1Ltl'Vl1~1'i11']~lEJ~~v-:JlcfJL~vi'l1U~lJ11f'lUV~Bm~U~lm;fv Mycoplasma hyopneumoniae ltlvhilJ~m~-:J 
iilJ,,1'i1~-:Jii-:J 1,000 ~ltl ~vmhi~'vi-r~'1 I'l!lU hi'lUv~Bm~U~lnlJEJ1i'l'Vl"1~lJ1rivl~Ln~hi'l'VI1-:JL~tlVl1EJh~livtl

" " ~ 
VI~vhi'l ~ V1i ~ iii (Porcine Respiratory Disease Complex, PRDC) ~i'l-:Jv~lJ1tl1tlLL"tiin111tU1vlV~1-:J 
I'lm~v-:J n11~~1-:JlJ1mn111tln11i'l1Ui'llJLL"~rh~~ L~mtJtlltJ1~EJ1nlJ1n L~v-:J~lniin11~~l'lv1~VlmEJ'VI1-:J1~mtl'Vl1t, 
v~1-:Jt-:Jn11~~l'lv'VI1-:Jn11'Vf1EJh LL"tL ;fviii'l11lJi'l-:JVltlLl1vvEJL tlLi'l~BtlVl~EJ1tlvhilJ U~~Utln11Ln~hi'l PRDC ii" , 
i'l11lJ1tlLL, 1-:JlJ1n~tlLL"tU1-:Ji'lf-:Jn11vi11i'l'iitlllJ1~~.m~ L~v-:JlJ1~1 niin11LL'Vl~m~~l EJ'1Jv-:Jl1-r~'!lij~ Porcine 

Reproductive and Respiratory Syndrome Virus (PRRSV) ~1lJntl f111Ln~~1lJntl'1Jv-:J PRRS LL,,~lJEJ1i'l'Vl"1~l.J1 

dvi11~Ln~i'l11lJ~qj L~EJ'1Jv-:J~ 1ilJ~m 1 tlVJn'1Jtl1~~lilJlJ1 n~tl 
UqjVl1~1 nlJEJ1i'l'Vl"1~lJ 1llJ1~iiL~ EJ-:J~,ml'lv1tUUVl1EJh L vh,rtl 1tlVlm EJU1:: LVli'l~~ n11L~EJ-:J~mL~-:J 

vc¥\~1V1m1lJ l~LLri L~tllJ1in LUm~EJlJ ~VI-r\imlJ~f11 LL"tl~Vlltl LtJtl~tl iin11~111~'VlUlJEJ1i'l'Vlm~lJ1'!lij~~'iJ~riv, ~ 

hi'lLL"t~1i'l11lJL~EJVl1EJlJ1~~lilJ~m l~LLri Mycoplasma hyosynoviaeLL"~ Mycoplasma hyorhinis lJEJ1i'l 

'Vl"l~l.J1'!lij~~tl '1 i1;-:Jri v1~Ln~UqjVl1,]vU1lJ~n L~U1tl~ mVl~ltllJii-:J~ m'!JtlLL"~ ~m~tlq l~EJ~li'liiitluv-:JntllJv1i'l 

'Vlm~l.J1~mmtlu~~utlllJ1v1iit:.muv-:JntlL;fv~-:J~v-:J'ijij~i1, 
n11L'Vl1t LLEJm;fvlJEJ1i'l'Vlm~lJ1~v-:Jv1l'1EJ ~'L~EJ1'!l1 £11 (11" v~~tlLi'l~v-:J£jmL"tvUmruYi Li'l~ L~v-:J~lnlJEJ11'1

,,'~ , 
.,.m1~lJ1 Ltltl L;1v'1Jtl1~L~n~hJi1~.n1wlj" ~v-:Jn11v1V111L~EJ-:JL;fv~~lL'Vl1~LL"~~Jl11tV1f11i'lYiLi'l~ltln11L~~qjL~u1\J1 
Bn~-:JLtJtlL;fv~L~~qj L~U1(11 cfJ1 ~-:J 'l~L;1vdriv1~Ln~i'l11lJ L~EJVl1EJVl1-:J Li'l1~3in~LL(11LtlU1:: LVIi'llVlEJ f111Plm~nL~EJ1nU 
L;1vi1n"uffilll.J1m1n iin~-:J,]mJ"f111~~L;fv~1lJ1tVll1-:JlJEJ1i'lYm1~l.J1'!lij~~tl'l L'lltl Mycoplasma hyosynoviae 

Ll"~ Mycoplasma hyorhinis fJ-:J111u11n{J ~-:J,rtln11~~"~UqjVl1hi'lltl1tUU'VI1-:JL~tlVl1EJ1~LL"~n~lJV1n11']v 
U1lJltl~mLLI'l"t'll1-:JV1 EJ . VI~vn11V11i'l11lJ"'lJ~tlfi'1Jv-:J~m1f111n11Ln~11mtUUVl1-:JL~tlVl1EJh~livtll'lm~uunl'':i, , 
L~EJ-:J n111~EJ1U!);U1tl~ LL"::1 U1 LLmlJf111vi11i'l~tllv1 ~1Lt1tl\llv-:Jiin11Pln~lvv1-:J~ n~-:Jii-:Ju1~~Vl5Jl1'Vi'1Jv-:J1~UU 
n11uv-:Jntl"ti'l1ui'llJ11i'lltl~lilJ1 tlu1tLVli'l1 VlEJ ~-:J1~UUv(11~1V1m1lJf111t:-J~\J1~m'1Jtl1~1Vlru LL"t1tUUn11L~EJ-:J , "., 
'1Jv-:JLn~mf'l111EJVvEJ1tlU1tLVIi'llVlEJ n111 Li'l11tl1']vlJ"n11Ln~hi'l f111~~f111~-:JVllJ~ LL"~f111Yi~~UVl1-:J 

" " 
~V-:JU!)~f111~-:JVllJ~~~'ll1 EJ1~iif111~~tl1vV1-:J ~-:J~tl'1Jv-:J f111L~EJ-:J~m 1 tlU1~LVli'l LL"~ f111~~1-:JlJ1mf111f111 
Uv-:JniJL~vvV"I-:J LVllJ1t~lJ\Jl1lJl1iJi'I1~(Oti LLm~LlUULLt:-JiJf111 L~EJ-:J'1Jv-:J1mVlEJ vV1-:J Ll"'~~-:J 

" 

2. 1\9lrtu1::a.:J~"tItl-:Jlf1~.:Jn1~1~fJ• 
2.1 LYlvPln~1A11lJ'!ln LL"~i'l11lJVI"lnVl"lEJ'1Jv-:JL;fvlJEJ1i'l'Vi"1~lJ11iJ~mLLI'l,,~'ll1-:JV1 EJ LL"~'ViEJ15 


~111'Vi~Ln~~lnf11~~~L;1vliJ511lJ'!l1~ " 


2.2 LYlvPlm~11uLLUUf11"i~vEJ1'1Jv-:JL~vlJEJ1i'l'Vi"1~lJ1mv1~1n~m~V1EJl'll-:J niJI'lvEJ1U n;U1iJ~ 6 'ijij~\J ,,';.oJ 

2.3 LyjvU1~ LiJiJ1~UU nl'':i~~ f11 "i~lilJ~£jt:-J" I'lv f11"ii'l1U!'llJ LLm:u v-:JniJ1"i!'l~ Ln~~1nlJEJ1!'1'Vi"1~lJ1, 
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t ,.,I • ~II" • d... ... ~_I1I1t1 t ' 
3. tI ~:: LtI'titJVlfl1~11~:: L~~\J LL"~'l1tJ1t1.:j1tJVl'U1r..1a1 ~tI LlH'ti ~:: LtI'ti'U 

fl1~i~fl~1~'l-hh::Lii'UlJ1(Jl~fl1~fl1~fl1Uf')lJ1~r,m'li'tl~1'Uil\l~,:r'U \I~ ~U'U~~tJ1Vl1.:11'Un1~11.:1lJ1mfl1~ . 

~~'VIlJ1~~lJ8E11.:1 ~~l-1\1~.:I'Utl.:l f11~~~EJ.:I~m 1 tJtI~:: ~Vll'\lVlEJ ~vtt~\h::lEJ'!lli\l1 n.:l1'Ui~EJ~tlmllJ ~n~mm~~~~,''" , 
~m tl(Jl~1'V1m~lJ fl1~~~(Jl~m ~.:I\l1nfl1~i Lm1~~;rtllJfl\l~vh1~Vl~1U(1\j~rn'UmY'l'IJtl.:l fl1~~~L,rtl'l'Ul~1'h! 

.. .. .. \I 

tJ~::~Vl5mY'l'Utl.:lEJ1~'l'li'mj f11~L~ tlnHEJ1tlE11.:1L'VIlJ1::~lJ f11~~~fl1~~i1miL'VIlJ1::~lJ~~~'VI~ tlllJ \I~~1lJ1~(1
" " , 

L~lJlJflfh1'Ufl1~~~()l~m1'U~~EJ::EJ111~" . 

~.:Il~.:I~h tJtln\l1n~iT.:IY'lu11~1'U1tJvhim1EJE1tlEJfl~fl.:l 1'U'Uru::vivhilJ'IJ'U1~1'VI'll L~lJlJ1n~'U LLfl::i1fl1~ 
L~EJ.:I~LtJ'U~::UUtl(Jl~1'V1m~lJlJ1n~'U l~EJ~.:I ~n(JlM\l1n~1'U1'U~m~~~ (Jlll'iltJtI~:: ~VlI'\lJ1\11 m::uuvhilJ1'U, . . 

tl(Jl~1'V1m~lJ~~~U'U~~~1'U(1.:1 80% l~EJ 56% lJ1\11nYhilJ~i1LLlJ~mLn'U 1000 LLl.i (Cameron, 2000) , , 

fl1~1~tl1'V11~ 1~ufln~m'VIE11'UlJ~mtJ 3~4 ~tJm~ L;r1~~~tJ::tl'Uu1fl\l'UmtJ 1 0 ~tI~1~ ~.:I~;r1~~::tJ::"JtJ~ 
\J " .. \I"" \I" 

m~ 11 ~tJ~1~(1.:1'IJ1tJ~.:Ih.:lL;gtl~~m~ 24-25 ~tI~1~ 1'U~:m::'IItJvim~ 13-14 ~tI~1~mj.:ltltlmu'U 3 

~~tJ~ ~tl ~~tJ::~mL~n (mtJ 11-14 ~tJ~1~) ~~tJ~~m~'U (mV15-18 ~tI~1~) LLfl~~::v::~m'U'U1'V1ru (mtJ 
.... ...." .. " u .. 

Pneumonia 

(Mycoplasma hyopneumaniae), Pasteurellosis (Pasteurella multocido Type A, 0, 82), Porcine 

Pleuropneumonia (Actinobocillus pleuropneumoniae), Glassers Disease (Hoemophilus 

parosuis), Streptococcus Meningitis (Streptococcus suis Type 2) (Cameron, 2000) 

Mycoplasma hyopneumoniae LU'UL,rm~uflViL~tJ 1tJ Class Mollicutes vii1'IJ'U1~L~n 
~~~ llJi1~U.:lL~fl~ i1~n~ru~~11tlfl~1tJLLUflViL~tJLLmlJU1 n lJnntlil'll'VI1~1lJnU PRRSV vh1~Lil~il'll'VI1 

hflVl1.:1L~'U'VI1tJhJ1'litl'U (Porcine Respiratory Disease Complex) ~m~t'htJ~1tJ Enzootic 

Pneumonia \I~i1mf11~L{tl~.:I ltl 'VI1tJh~1u1n f11~'\'J-wviLn~\l1m,rtlntl1~Ln~flI1lJ~f\IL~tJVl1.:1LI'\~,\~H)n\l".1: .. 

L~ tl.:l \11 n fJ(Jl 'j 1 n 1 ~ LL fl n ~ dtl LL fl ~ fJ()l ~ 1 n 1 ~ L \I ~ fil 
u 

L~ til (Jl ~1 n 11lJ 1 (Jl ~ 
.. 
\) 1 'U L~ tl .:I \11 n tI tl ~ fJn L ~U \J 1 n 

Mycoplasma ~u'UhflL{tl~.:ILL~ilf11~LLY'I~m~\l1tJl~~1v (Cameron, 2090; Maes et aL., 2008; Ross 

and Karmon, 1970 LLfl:: Thacker et al., 1999) LLl!i1fl1~vh1fl~'U\Jtl.:ln'UhflLLn~n~m LLlJliT.:I"r'i'\rh~m 

~Vh1fl<8'Ui1f11~"r'iU~~tl~tJtl~llJA1.:1\11nn~lJvttlJl~vh1f1<8'Utl~1.:1i1umh'lru (Guiterrez-Martin et al.,
, u 

2006) 
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tJeJ fl~1 flU qJ InhflV11~ L~tJ\11t1l~ LL"'1 V~ihJtlLflV~"1~l.h~tJ~'r~tJ1tJ~m 1~LLri 

Mycoplasma hyosynoviae LL"~ Mycoplastna hyorhinis ;~LiJtJL~tlritlhfl'/Jmrm~tJltJ~m L(JItllJfl 

VitJltJ~m~h~tl1~tltJ ~tl ritll~Lf1(J1tJ1fl11 polyserositis and polyarthritis M. hyorhinis ltJ~mtJ1~,Jtltl 

'1HlJ~~VitJ M. hyosynoviae ;~vi11~Lf1(J1'/Jmrm~tJltJ~m~tJtJ1~ 3 L~tJtJ~tJhJ (Hagedorn et al., 1999, 

Magnusson et al., 1998 LL"~ Sokoloff, 1973) M. hyosynoviae LiJtJL~mLtJflViL~tI ltJ Class 

Mollicutes L'litJL~tI1ntJ M. hyopneumoniae u.vlil11t1"~LBtI(JItJ1~'l.h~fl11~LLl'lflvl1~ntJ L'litJ "fl~ru~ 

'!Jtl~LflL"tj LL,j'11~~fl"'1t1tltJtltJlJtlLflVi"1~lJ1~tJ LLvlil"fl~ru~WLPI~~Lil(J1 Film and Spot tJ'UtJ1\111L~tI~ 

L~mL~~ "fl~ru~d~~vi1llXil1tltJtJtJLf1(J1~tJtJ1L1ru1 tltJLflL"tj ~1flfl11V1(J1"tl~ ~m~(1m\1~tl1,hllX~VlL~tl 
, \J 

M. hyosynoviae ~1lJ11(11'l11~VitJL~tl1~~1m~tl(JI V1tltJ~" 'li'tlvltlu."~tl1t11~mtll'Uvl1~1 L'Ii'U vltllJ 

~1L\1~tl~ 111lJ tJtl(JILL,,~11'l LiJ'U~'U vi11~V111tJ11L~tldilm1~ systemic infection ;~vl1~~1fl M. 

hyopneumoniae ~lJflVitJltJV11~L~'U\11t11~LvhJ'U (Kobayashi et al., 1996 LL"~ Ross and Kermon, 

1970) l'UL(JI'UlJ1ifl M. hyosynoviae 1~-rtJfl11t1tllJ-rtJ11LU'U~1fl11~1AqJl'Ufl11ritl acute and severe 

lameness l'U~m1'U-'!J'U ltJ'!Jru~~il'/JtllJ"fl11Pifl~1l\1lJ~~1lJ11m\1~tl1li1l~~mtJ1mVitl~ 6 ~tJ(JI1l1(~fl1 
" " , \I """ 

tl'UtJ1") Lf1(J1tl1fl11'!J1L~tJ1~ ~1flfl115(J1L~m'ihV11~~lJfl (Lauritsen et al., 2008)
, \J 

fl11Htl1~1tJ~"~Vi (Anti:llicrobial medication) ~1\1-rtJfl11L~tI~~1'11LLtJtJtl~;;11\1m1lJ ~~tl~fl11, , 

e.J"e.J~l'1tltl fl~ 1'1"1(J11'11lJL1m~n1\1'U(JI 1tJflrumViLL,,~-;i1tJ1'U~1'1"1V1~tl~fl11 LutJ~~~ilm1lJ-;i1L utJ LLm'U
\J , 

tJ1~tJ1~LV1P1~~ilfl11\1t1(J1litl1~1tJ~,,;Vi ~1\1-rtJ~1'11~L~tI~L~tlfl11tJ1LJ1fl (food animals) fl11 fl1 tJ fllJ, , , 

L1fl~V~1lJ LL~(JI~tJ1 fl11-n(JI L~tJL(JI tilitl1~1'U~";ViLu'U~~m~tJ~,mtltJtl~.x11tJ L(JI tllJflli1'U~tJe.J~lJtJ1\111L~tl 

*L,J'UtJ1~LtI'lll1~1'Ufl11-rfl~1 ~wu'UltJtJ1~LV1P1~\111'lltJ1ru1~m tl~l'lm The British Pig Executive 

1~ilfl1111~LLe.J'U Zoonoses Action Plan ilLU1\1lJ1mv1tlfl1tJl')lJ Salmonella Typhimurium ;~LiJ'UL~tl 
~LLVi1~fl'UV11~lh~L~tl1\111~1fl~I'1~1\1m1lJfl11L~tI~~m1~ L(JItlfl11fl1tJl')lJL1fl~1~1ltJvhilJL(JItlfl11~(JIfl11 
tl ci 1~il~'!Jtl'U1lJtI fl11 (JI LL" ~1'UtJ1\111 fl11~(JI fl11 LL" ~ fl11~(JI fl11mlJ1 ~tJtJfl11lJtJ" tl (JIJltlV11 ~;hmVi 11lJtl'll 

, \J 

fl11litl1mh~'ll1qJ\l"1V1(prudent use) ;~ile.J,,'Vi1l~~m'Ufl11 ru'!Jtl~fl11~tltl11lJL~lJ~'U U."~~1lJ11(1 
mtJl')lJhfl1~ (Burch, 2005 LL"~ Phillips et al., 2004) 

mru~1\1-rtJL;tl Mycoplasma VitJ11ilfl11litl1~1tJ~";Vi\1"1fl\1"1t1fl~lJLv1tll-tlLLnilqJ\11fl11~(JI 
L~tl1~LLri pleuromutilins (tiamulin u.,,~ valnemulin),tetracycline (chlortetracycline LL"~ 

oxytetracycline), macrolides (tylosinLL"~ tilmicosin), lincosamides (lincomycin), 

fluoroquinolones (enrofloxacin) LUtJ~'U L(JItlHL~tl11 \1~tlH11lJtltJ~~U.vl~tl'l'llD(JI~tJ1tJ mlJ1~~~L~tI~ 
~tlfl11~V1hfl (Burch, 2005; Mae et al., 2008; Phillips et al., 2004 LL"~ Stipkovit et al., 2001) 

tltJ1'l11nI'l1lJ~1 flfl11Pim~1e.J"'!J tl~fl11lJ11-rtJvltltl1~1tJ~ "~Vi'!Jtl~ L;Stl Mycoplasma 1'Ufl11Pifl~n 
ltJil~~utJ VitJ11t1~1tJfl11~tlvimJ1~1'U~";ViyjH1.tJfl11-rm~1fl11~(JIL~tl Mycoplasma ~'lfl11Pifl~1'!Jtl". , 
Vicca U."~flru~ (2004) ~fl~1fl11lJ111'tJ'!Jtl'l Mycoplasma hyopneumoniae -;i1'U1'U 21 L;Stl~u.tltlM 
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• • 

" 
~1nmf'lG1tJ1~~~'VI'h:JtJ 2000-2002 ~tJtI;~"\tJ'l,,;j'ri VnY)1 iim~~m';tJ lincosamides (lincomycin), 

flouoroquinolones (enrofloxacin), LL":: macrolides (tilmicocin L~"~ tylosin) 1tJ'tJru::vi'bj'ViUnTj~tJ 
~tJ spectinomycin, oxytetracycline, doxyxycline, ~entamicin, florfenicol LL"~ tiamulin ~1tJ 

m~~n~1f'l11~11-rU'tJtJ"l Mycoplasma hyor/'inis 'ViUm~~tJtl1~tJ macrolides L'liwltJ (Kobayashi et 

al., 1996 LL"~ Vicca et al., 2004) 

5. 	 t1~::1t1't1,j~R1~';h~::hH'U L'titJ m~Le.JmL'Vi~1tJ11~G11~ ~~~'Vl6Um ,,,, LL"::'VI1.j1t1"l1tJ~\l1 
~"n1~1~t11trritl~::LtI~,j 

5.1 	 L~tJ\l1'1i'tJ~"f'l11~~mL"~m~~tJtI1'lJtJ"ll1t1Lf'l'Vi"1G1l.i1~1nG1 m~1"ltJ1EJntJmH1tJm~" , , \ 

11"lUe.JtJm~1itl1f'lT\'Jf'l~L~f'l~~L~tJl1t1Lf'l'Vi"1G1l.i11tJVl1'~~tJ~1"lL'VIm~G1~ 
5.2 L~tJ\l1'1i'tJ~"vi1ffitrr~LiJtJ'vttJ~i1tJ1tJm~~n~1{i"l m~t1~:: LijtJil~~tI L~EJ"l1tJm~~~L ;tJl1'J 

~ ~ 

Lf'l 'Vi"1G1l.i11tJ'yh{~G1m~tJ1t1• 

m~~~tJm~ LL"::~~u\.n 


1i~tJ1~' m1~LMEJ1'1i'tJ"lnUm~L~EJ"l~\irrLL"~11~G11~i~1fl1~ 


7. 	 ~::L{jtl'U1G1,ytl 

7.1 	m~rl~L~tJnvh{~Lth'VImti 

7:2 m~~1~1~LL"~L'Vi1~LLtlm~tJ~1nG1m~1"ltJ1t11tJ'vh{~~LLG1~"ltJ1m~t1tJ~'U1~'VI~tJ-umj'mG'lULL"~ 
G'lm~1nh"lL;;jtJ~• 
7.3 m~'Vl~G1tJum~~tJtI1'tJtJ"lL~mnnG1m1tJY'h{~ L~mmtlULV\EJU Minimum Inhibitory • 
Concentration (MIC) ~1m;tJ~LLtin1vi~1n'1mvi1"ltJ1~ LL"::\il'i1~G1tJU~t1LLUU'Vl1"l~tJqm~~ 
7.4 G'I~t1e.J" iLf'l~1~l1LL"~L~tltJ~1EJ"l1tJ• 

.d 0 <Q, 6.1 

8. a'l1'LJ'Vl'Vl1m~1;)tI 

lXtJ"ltl n~m~ mf'li~1 ~,,;;j11'Vltl1 f'l ru~~Vl1LL'Vi'VltlP11G'1\il{ ~Vl1""ln'HlJ~'VI11'Vltl1"tI-:.J. 	 • 

"l1tJLLUf'lV\L~EJ G1mutJG1'lJm'Vi~\il1LL"""l~1~ m~t1f\~\il1 m::'Vl~1"lLm~t\il~LL"::G1'V1mru. 	 . 
h"lL;jtJ~G1m. u"~Y'h{~G1m. 
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li1i~viLliuIli1mh~ul\~u'ln 
UUUl")Ucn~ 40 lil'i~ 

st
1 year 

li1i~viu'lnuU\Ji1tl\J()1~ 

160 li1i~ 

III.... I ..... \ll\Ji1!l1h~1l1n '110\l~il tlilfl\1l0Ln\J11I1tlfJ1~'l1n 'l!tl~'llJn 'I1,tl"tl\lltl 
;;0'\030 "1mh~/lh{1J30 1li1mjwli1i~ 

If' \ 
rl-\l-!i-m-fJ-1-~n-l-'!i---''---------'1~\lUUU'l11~Lf\ii _ 

1\fl'1~";\l~~\ij\Jfl11~'I1l\1n'l1<11fJU<I::fl11~~'l"tl~\~mj'fJlfl'l'l<l1i1m 
U<I~""1fl11~.r~n\JliL,j'tl~~\J'lJtl~~\luuun1~~~n1~li1i~';\Jn1~'I'I\J\itl 

· 


nd
2 year 

\h::Ultl~tluUUn1,)~V1n1')yj1'hJ'rf~""lJV1~ii'-ll\~un1'i'l'lUL~u n1')~mJ1 um: 

,)::U1V11Y1 fJ1UJ\<I nil Uil::U1 U'ltl U'i::UU n1 ')~V1 n1 ~~1'11V111 \)::jjtl ')::ilYl5 '-Iii iI~ ilV1
• v • 
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1. f111R~lLi'ieln'VhilJLihVllJ1tJ 

I'i'~L~€Jn'YhilJ~m~ij~m'IJ'U1'U1~UU~1'U1'U~..:!~'U 9 VhilJ1'U tJ 2553-2554 ~ij~~..:!1'UL'IJ(Jl. .. 
fI1l'1LVlU€J ~1'U1'U 3 'Yh1lJ fI1l'1(Jld''U€J€Jf1LUtJ..:!LVlU€J ~1'U1'U 3 vhilJ fI1I'1Vld''UVln ~1'U1'U 2 'YhilJ LLn~ 

fI1l'1(Jl~1'U€J€Jn~1'U1'U 1 'Yh1lJ l~tJijL~€J'U1'lJ1T\l~ijf111~V1f111~'U~i1'U v1":!~€JhJd L1J'U'Yh1lJlJ1(Jl1~1'U\J\1lJ.. .. 
1~L{jtJU'IJ€J..:!mlJ'\.JI'1"'Vl1 VI~€Jij"'mLL'V'IV1vl'11ul'1lJ'Yh1lJ~n1~Un, ijf111,yV1f111L1J'U1~UU All-In-All-Out 1'U , " " 
11..:!L~€J'UL~tJ1 n'U, ijf111~..:!~mL'li'111..:!~h1l1~1 n11 30 911~€Jl'1f..:!, ~1lJ11f1~~~€Jnu11..:!~hL~€JLnu911€J~1..:!1~• 
, ij'\.J1~~Ll'1tJ'V'IU€J1f111'\.J€J~U1lJVI~€J'li'm)m~u LLn~~'U~L'li'1~1lJ1'U11'11..:!f1111~m~1'IJ€Jwh1lJ 

r1€J'Uf111 Lnu911 €J~1..:! L~1'IJ€JwhilJVI~€J~~~f111'Yh1lJ'\l~1~1ULLUU~€JUfl1lJL~€J Lnu'li'€JlJn~~..:! 'IJ'U1~ 
\I \I 

f111~~ f111'Yh1lJLLn~ nWU€J..:!n'U 11fl1'U'Yh1lJ~1'li'€JtJ1t. 'li1..:!~ij f111Lnu911€J~ 1..:! v1..:!11 tJn~L~tJ~1'U'li'€JlJn 
. \I \I 

fI1rl~'U1n 

n1~R~,Nemt'h1JJ,{h~JJ1fJ 


vh1lJ~'\l~1'li'L'li'1 ~1lJ1'U11'11..:! f1111~tJ '\l~~€J..:!ij"'n~ru~v1..:!d 

1. L1J'U'Yh1lJ~L~tJ..:!L:a":!€J(Jl~1V1m1lJ• 
2. ijLLl1~m~..:!LL~ 1,000 LL~j~'U1'\.J. 

cI CIiI lUI llU" " " 
3. lJf111LntJ..:!V1..:!'V'I €JLLlJ'V'I'U15LLn~~ m'IJ'U. . . 
4 . 'YhilJ~":!€JtJl·JL'll(Jl~ijf111L~tJ..:!~mVl'U1 LL U'U 

\I • 

5. ~1lJ11f1~~Vl·llJ~m~..:!b..:!~h1m'U~1'U1'Uf111~1~€Jl'1f..:!1l1~1 n11 30 911• 
6. f111L~'UV11":!'\l1n'YhilJVI~€J11..:!~1~1lJ1~fln~uMfI1tJ1'U 24 -B'..:!1lJ..:!VI"'..:!f111Lnu911€J~1..:! 1~tJ 

.. 4 4 .0::10. 

1f1tJ'UVlVl1€JL1'11€J..:!U'U 

7. 1vl1Uf111~'UtJ€JlJ'\l1f1L~1'IJ€J..:!'Yh1lJ1~Lnu911€J~1":!'\l1n~m1'U'yh1lJ• 
2. n1~LnU,j't)1Ja

" " 
'Yh 1lJ~ L~ €I nij nl'm~VlVllJ ~11'VWI LLVl'U1 'U'Yhi lJ L€J..:! U'UV; n'"n~ru~ f111 L~tJ..:! LL UU~m'IJ'ULLuua~ 

\I •• \I 

U1 L1ruL~tJ1nU~ mLLl1 (one-site production system) VI~€J ij f111 LLtJ nl'1 €I n€J €Jn'\l1 nl'1 €Jn~m LLl1 (two­

sites production system) ijlJ1mf111f111I'11U~m~UUI'111lJ'\.Jn€J~ntJ~~1'Uf1111U1€J":!'\l1nmlJ'\.J~"'Vl1 ij 

f111~1LL'Un'"n~ru~11..:! L~'CW 1J'ULLUUU11tJ1f111'11511lJ'lJ1 ~ VI~€JLLUU1-ff1~UU1~LVltJ L~€Jn~1'111lJ~€J'U 
(evaporative coolin~ system) 'Yh1lJ~I'i'~L~€Jn'\l~~..:!~m~'U1~tJ~vr1tJ~11..:!~11'UU1L1rumm~\~tJ..:!n'U l~tJ 
ijt11V1'1!n'li1..:!~..:!'ll1tJ€J~~ 95-110 n1nn1lJ 1~Vl11":!€J1tJ 21-25 "''\.J~1~ ~m1u'Yh1lJijf111~V1\'h)I'1~'U~1..:!"

" " I 

1~LLr1 '\.J1mvr1L~€JtJ (foot-and-mouth disease virus;FMD), €J~11Fi~m (classical swine fever virus; • 
CSFV), Vi~~'I!'lJU1LV;tJlJ (Aujeszky's disease; ADV) LLn~'V'I11bhr~ (porcine parvovirus; PPV) 1'U'li1..:! 

€J1~ 22 LLn~ 30 "''\.J~1~ 'U€Jn'\l1ndu1wh1lJfj'..:!vh11'1~'U1'U~m~'U1vl1tJ L'Il'U bl'1b1~1'Un~lJ€J1f1111~UU 
V11..:!L~'UVl1tJhLLn~1~UU~U~'U~ (porcine reproductive and respiratory virus; PRRSV), 111'1~Lii~'\l1n 
L~€JLLUI'1ViL~tJ~1..:!1L'li'U atrophic rhinitis, bl'1 mycoplasmosis LLn~11'1~'U~1V11U Actinobacillosis 

pleuropneumoniae u'UVinI'111lJLL(Jln~1..:!'ll €I..:! 1'\.J1 LLmlJ11'1~'Umit'U LL~n~'YhilJ L~€JVl11'111lJ"'lJ~'Ui5~€J 
" 

f111'V'1€JL'ii€J Mycoplasma spp. 

3 f111,hn~lJ.m~L'Vi1::LLtlnL~a~1n~m~h~a1tJ1'U'Vhi:uv1lJ.~~~a1n11'\.Ja~u'J:UVl~atlm)nL~ULLG'l::~m 
;nnb~L~a~ 
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3.1 	m'Sd'hJI'i'1mh.:J LLtl.:Jm'SLn'U1'i'1vVl.:JL;J'Um'S Lnt;~ln~ n'Sii~1(J\hl'w:1lJ L~~:::Ln'J~lnvlEn~ 

"IJv.:J~n'S~~mrX'U~ ru h\l~h~Vl1 L(J\1tJlJvtJn'Sru~1'\!T-r'UL~~1'i'1v~1.:Jv1.:J;1 LL~~J.:j'!i'mm~1'U1'U, . 	 " ., 	 '1 .,jmmm 'U(J\1'S1.:JY1 1 

n. 	 Nasal swab 1'tl~1~~'Utl~lEJlii~~.h'Um'S~lL~mL~1'U'S'S~1'U transport media (BHU 

LL~~~lJ~~~u'UYinivlJ~Vlm'SY1l.:Jl"I~iin. " 
"IJ. tlv~LL~:::Y1v'U~~ L'tl ii~ ~11'i'~ n'S'S1n'S tlln~'UL11m~v (w''lm~~n LL~:::~lJ~~~u'UYin. . 

" QQ 

"IJvlJ~vlnl'SY1l.:JI"I~'Un 
" 

1"1. 	 t1l1'U'tlv L'tl'\!T~v~5~EJ1"IJ'U1~ 10 ~Hi. L~lJ5~EJ1L'Uv118 EJl1 1.5 .01 transport media 

(HAM) LL~~m'Sl.:J~~ivlJ~iv'U1lJ 
" 

~1'i1~~ 1 LL~~.:J~1'U1'ULL~:::'llii~"IJmI'i'1v~1.:Jm'ill'Um'S·,l~~ V.:J bLEJnmlJ'rh1lJ 

,jl'U1'U 6-8 wks pi~s Slaushtered piss 
Ii 

1'i'1v~1.:J Nasal Swab tlv~ Y1v'U~~ U1L'UoOv 

PN 90 30 30 30 0 

B 129 30 32 30 37 

cc 105 30 30 30 15 

o 108 30 26 26 26 

E 112 30 30 30 22 

F 122 30 31 31 30 

G 118 30 31 29 28 

H 120 30 30 30 30 

120 30 30 30 30 

1,024 270 270 266 218 


3.1.1 ~m'S:::W)l.:Jm'SL~m "lJI'i'1v~1.:J 30 1'i'1tiiv~'U 1~EJL'1i~1~ihEJ~lJn (nasal swabs) (3
, 	 • , \J 

1Jl1v~1.:J/1'i'1) '\!T~m~1::t11L'Uiv~v (synovial fluid) ~ln~mthEJ~iiVlm'Siv'U1lJ 0-2 lJ~./1'i'1) 
Ln'U1'i'1v cil.:JL'Uvl'\!Tl'SL~EJ.:JL~v~l'\!T-r'U'U'U".:J'llij~ mycoplasmal transport media 

3.1.2 Ln'U1'i'1v~1.:J ~ln~nwh1lJ~~~L~vn ru 1'S.:J~1~(J\1 vlEJ1:::~Ln'Ul~LLri tlv~ Y1v'U~~• 
LL~:::t11L'UoOvtiiv~ln'!lv~'U1lJ Ln'U 1Jl1v~1.:JL'UVl'\!Tl'S L~EJ.:JL ~v~l'\!T-r'U'U'U~.:J'Uij~ mycoplasmal 

transport media 1~EJ~lJ~1'U1'U 30 1Jl1vVl.:J~v'V'h1lJ 1'i'1vvl.:J1'Um'S~-ILL'Un~.:J'\!TlJ~1l.l~ln1l 
360 1Jl1vVl.:J 

4. m'iL'Vn::mJm~v 
L'V'il:::LLEJm~mj'EJ11"1'V'i~1~l.l1 3 'Uij~~lnI'i'1v~1.:J~Ln'UM 1~EJL.u media v1.:J~vltl;f 

-Friis's '\!T~v BHL ~1'\!T-r'U Mycoplasma hyopneumoniae 
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-Hayflick' s+Arginine I-Mucin(HAfvl) ~l'V11'U Mycoplasma hyosynoviae 

-Hayflick' s ~l'V11'U Mycoplasl na hyorhinis 
..." ... 

76m~L'W7:JLWnLfJf)fj-UUI1}f)U(1J"'.JU 

4.1 ~'Hl~1.:J~~iJtJtrrEJ1~ L'lhJ Utlt'l 'VI~tl Y1tltJ~fl nt'lfl.:JutJtJ1'V111~~EJ.:JL~tl'lfijt'l~~~.:J LLfl~ 
UltIL~tlfl.:J~1'V1"j'1'lJtl.:JtJ1'V111 ritltJ'I111uvhm1~t'I~tlEJ L~'llL~fl~~@J1tJ 10 ml 'lJtl.:JtJ1'V111L~EJ.:JL~tl 
~'VIfl1 'I111u~tJvl 5000 1tlU~tltJ1Vi Lth.Jnfll 5 '\.J1Vi ~ln,r'U~t'lci1tJ1~~ltJU'U (supernatant) 

tltln1~1tJ 'VIfltlt'lYlt'lfltl.:J'lfijt'leJ1Ln~EJ1L~ml'l~m.l11~1'V11'u~tJ(J1tl'U~tl1 U 
.., , ...1.:"1 it ~ J'...I ~ J' ...I 

4.2 I'l"ltlEJ1.:JYlLutJ nasal swab LL'll 'Utll'V111~flEJ.:JL'lfm'VIfl1Y1L'VIl.I1~~l.Il'lll.1'lftJt'I'lftl.:JL'lftlYl 

~tl.:Jm1LLEJn Ul.I11'llll.1~tJvlmu'VIflih1tl.:J ~ln,rtJt'lt'I~LEJntll'V111L~EJ.:JL~m'VIfl11ci'VIfltlt'lYlt'lfltl.:J'lfijt'l
'v v 

eJ1Ln~EJ1 L(J1~EJl.I11~1'V11'U.fftJl'ltltJ~tl1 U 

4.3 ~1tl~1.:J~LiJtJJ1~ln'lltl~tl 'VIEJt'I 2-3 'VIEJt'lfl.:JUtJ tll'V111L~EJ.:J~~tlu;j.:JL~fl~Ulm~tlu'U 
~'U~1tJ1'V111 LLfl~'VIEJt'I~1tl~1.:J~L'VI~tlfl.:J1tJtll'V111L~EJ.:J~~m'VIfl1 2 ml 1 tJ'VIfltlt'lYlt'lfltl.:J'lfUt'leJl 

Ln~EJ1 LI'l~EJl.IH~l'V11'U~tJl'ltl'U~tl1 U 
o .3 %~.J I I ~ 

4.4 tJltJ1'V111LflEJ.:JL'lfm'VIfl1 ~ln'lJtJ'VI 4.1-4.3 l.I1mtl.:Je.JltJL~e.JtJmtl.:J (membrane filter) 'VI 
.d % qq ~ 

'lJtJlt'1 0.45 ~m LV'lmLEJm'lfmLUfl'VIL1EJU'ULUtltJtltln 
1.1...., II ... 

4.5 liltJ1'V111L~EJ.:JL~m'VIfl1 Vi~ltJmtl.:J'VIEJt'lfl.:JUtJtJ1'V111L~EJ.:JL~m'VIfl1 ~Lfl~vhm1L~tl~1.:J 3 

fl11l.1L'lll.l'lltJ 

4.6 lil~lmV'l1~~~tl~L~m~tlfl.:JU~1 Ul.Ivl 3rC f11EJ1~~f111~ CO2 5% tJltJ 4 l'U ritltJ 

lill.11m1~~ colony vl~tJ~1EJ n~tl.:Jcitl.:Jf11V'l~ll.1iJ~ (stereoscope) t11V'lUlfllfl~'lJtl.:J 
mycoplasmas vi1n11LLEJm~tl~tl1tJtJ1'V111L~EJ.:JL~m'VIfl1 3 flij.:J ujtl~ltJn11~~~.J~~tllt'1EJU~1i~EJl 
(lnl'1flV'l~Ll.ItliL1~ (PCR) LL~1~.:JLnU~~tl111'UtJ1'V111L~EJ.:JL~m'VIfl1Bnflij.:J vlmU'VIfliJ -SO·C v , v 

4.7 lil~11(l~fllEJ ~lnitl 4.5 l.Iltluv13rC tJltJ 4 l'U 'VI~tl~tJ media LU~EJtJ~ 'VI~tl~tJ 
lil1U~~~.JL~tlIt'1EJu~1i~EJ1~f11'1flV'l~Ll.ItliL1~ (PCR) LLfl~ vilm1LV'l1~L~tllJitlBn 2-3 passages
""1-:1vJ' G J' ..f" J' ..... ~.d ~ %.J I 0 

LV'ltl 'VI ~t'lL'lftlVILL 'lJ.:JLL1.:JntltJ LV'l1~UtJtJ1'V111~flEJ.:JL'lftlU 'lJ.:J LLfl~Y11m1~LEJm'lftlU1a'VI5 LV'lmnUL'lftllJ11l.1, 

iitl 4.6 

4.S. Lnu1'm~l1L~tlm~~tll111'll'VIt'l~tlU MICs ~tl1UltJtJ~ 2 
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ne:l'um)LnU (»1eJ th~ L~l·tm~vh{lJ'VI~mj'~\i1 fmvh{lJ'~~M-ru LLuU~tJumlJL~eJ1~Vl)lU<ijeJlJ"~~~ 
~ ~ 

'tl'Ul\i1 m)~\i1mwh{lJLL"~m)ueJ~n'UL1f11'Uvh{lJmotleJ~1'U'lh~~i1fmLnu(»1eJ~1~ \Jl1)1~~ 2 LL~\i1~ 
)lEJ"~LBEJ\i1'lffi~<ijeJlJM1)~Mlm"~m)t<ijEJ1vlf1 9 vh{lJ ·l.h~f1eJU~1EJVh{lJvlf1mfll'l~1'UeJeJf1 1 vh{lJ 

mflL'VIi1eJ 3 vh{lJ mfl(J\~1'U(J\f1 2 vh{lJ LL"~(J\~1'Ue)tJf1L5EJ~L'VIi1tJ 3 ,vh{lJ Vlf1vh{lJi1,jl'U1'ULLl.J~m, 
lJlf1f111 1,000 (»1 LL,,~i1 5 vh{lJ LiJ'Uvh{lJ'U'Ul\i1lJlf1f111 3,000 LLl.J 11f1Vh{lJ1otl)~uum)tJ~(J\~m'!J'ULLUU 

L<ijl'vj'~'eJlJ n'ULL"~~~1)~~l'rl~eJlJn'UVl fl(»1 i1m) e.I~(J\~m~11Vl\i1LLVl'U L~mtJ'ULLlJ~'Uli1'U~ l{lJLm vlmh~-m 
m)(J\)1vL~eJ1)~1'U~1{lJ'ViUL~tJ11~~ porcine res~iratory and reproductive'syndrome (PRRS) l1fl 

~l{lJ LL"~~1{lJ~i1'\.h~~m))~\J1\i1'UeJ~11-r~ porcine circovirus (peV) ~1'U1'U 3 ~1{lJ(mfle.l'U1fl, .. 
\Jl1)l~Vl 1) 

vh m)LnU'11tJlJnm) 1 ~EJ1'\.Jn;g1'U~t 'U~l{lJ\J\1lJ'llli\i1'tleJ~EJl '\.J1lJlru'tl'Ul\i1EJ1 LLn~)'\.JLLuum)1~EJl 
~ ~ ~ 

L~ml11'\.J1Lml::l1f1'lllJL~EJ~ ~~LL~\i1~1'U\Jl1)1~~ 3 'ViU11i1LYiEJ~~1{lJL~EJ1miEJ1'\.Ji);g1'U::LYiEJ~ 2 )~EJ::fieJ 
~l'ilJ B m~EJ1LO'Vil~t'U~mL~fl LLn~~m~'U LLn~~l{lJ E 1m'U)~EJ~"fl~m ~mL~fl LL"::LLlJ~'U5 ~1'U1'U 

" " " "" .. " 
~l{lJ~'U'lm'\.J)LLmlJ~f1"lEJnUt ~EJlmin'UeJEJ1'UUvvU'UFleJ "m)1~EJlt 'ULiitJuVlm::EJ::EJf1L1'U)~EJ~~~'tllEJ"

~ , , 

Lnu<ijeJlJ"'llU\i1'tltJ~EJ1~~ilm)~1)1v~1'U1'U 5 'llu~11~LLn tiamulin 000-150 ppm), tylosin 200­
~ 

275 ppm), chlortetracyclin~ (300-400 ppm), amoxicillin (200-300 ppm) Un~ sulfamethosazole 

(110 ppm) l\i1EJLL~\i1~'U'Ul\i1LLn~'llli\i1'tltJ~EJ"ILLl.J~mLLn~~mVl\i1LLVl'U1'U1'l1)1~~ 2 'tleJ~mfle.l'U1fl ~l{lJ 0, F, 

G LLn:: H 1~EJ11'U'h~'VI"~f1neJ\i1'V11eJ'h~L~EJ~~n'U1'U~\i1~eJn'ULtJ'UL1"1 7-31 1'U LL~\i1~15m)1~EJ1'\.Ji);g1'U~ 
1'U'!h~nn~m ~mtJ'UUln ~mL~fl ~m~'U LLn~~m'tl'U t'U\Jl1)l~~ 3 · 'tltJ~mfle.l'U1n ~l{lJ A LL"~ B 1l.Je.I~lJ".. .. .. " "" .... 
EJ1'\.Jn;j1'U~n~1'U~l'l)tJl'V11)~1'V1-rUnn~mLLn~~mL~n ~l{lJ F, G, H, LL"~ I tJ~lJEJ1'\.Jn;g1'U~lJlnfl11 1 
~" "" ~ 

'llU\i11'UeJ1'V11)1~LLn" n~m'VI"~f1neJ\i1v'U()~~m'tl'U 'llli\i1'tltJ~EJ1'\.J n;g1'U~~1'U1'VIn I~L~tJf11otlFleJ tiamulin 
" " " " ':J g~ 

'tl'Ul\i1 100-150 ppm LLn~ amoxicillin 'tl'Ul\i1 200-300 ppm i1LYiEJ~~l{lJ A ~ L~eJn1iEJ1~1lJn'U)~'VI11~ 
tiamulin LLn~ chlortetracycline LLn~ ~l{lJ 0 LL"~ H L~eJf11iLYlEJ~ tylosin 

Vlnm)~1)1v,j'tJlJn~~ 9 ~l{lJ ~l{lJ A LL"~ ~l{lJ I i1m)t~EJ1'\.Ji);g1'U~~1fJ15m)n~m[J\h ~ 
eJ1~ 4 ~'\.J\i11l1 'Ul'U 7 1'U LL"~ 9-24 ~'\.J\i11l1 'Ul'U 3 1'Ul'llmh~u l\i1EJ'llU\i1'tltJ~t!1'\.Ji);g1'U~mm~LLn 
tiamulin, oxytetracycline LLn~ enrofloxacin 
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• T d d 
'tI'U1~ Sites AIAO n1~'VI1 Bio- L~fltl'IJ~1'W\.J 

(~.'U. (1 viii) L'U'!n'l 1f1~'U security 

Lui) 2 sites) 'tI'U MH• 

lwk PRRS 

>1wk 111v1-u PRRS 
>1wk 111VL'U PRRS 
1wk 111VL'U PRRS 
1wk mVL'U PRRS 

... 
>1wk 1 fI-r~ tJ1'Una1~ PRRS&PCV2 

... 
1wk 1 fI-r~ t11'IJn~1~ PRRS&PCV2 

1wk PRRS&PCV2 

1wk . 111VL'U PRRS 

A 4,100 2 sites 

~uuii 

il~\J1a 

B \P1~1'Utltlm5v~Ll-1iitl 1,000 1 site 

C Ll-1iiil 1,280 1 site 

o Ll-1iiil 3,000 1 site ..
E Ll-1'Uil 3,000 2 sites 

LLuuii 
il'4U1a 

F \I1~1'U\;1f1 1,200 1 site 

G "~1'U\Jln 1,300 2 sites 

~uuii 

H \P1~1'Uiltlm5v~Ll-1iitl 5,400 2 site 

LLUU 

wean to 

finish 
... ... .. 

\I1~1'UililmOV~Ll-1'Uil 4,300 1 site 
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uiU~1mh~vlrlvhilJ~m ~llJ1lJ 9 vhilJ ~ijrl1'H~EJ-3~rl'H~-3eJ(Jl~lV1m~lJ ~-3LL~ 1,000 LL,,;tultl. . . 

"" ".." , ( ~.I' ".." X d tl~~mrlUmeJEJl-3vlrl'lleJ-3vl;jrl nasal swab) 'iJeJ-3'lmeJ~ul~ m~ 6-8 ~u~lV1 LL~tLrlUmeJEJl-3LlJmEJeJ eJ~ 

V1eJlJ~~ LL~t,hllJ-ueJ'iJeJ-3'lm'IJlJvn~-3~l mlJ~lEJ~tLBEJ~llJm~l-3~ 3 'YiU11 M. hyopneumonioe 'YiullJ 

~1mh-3tleJ~ 42 ~1eJ~1-3 LL~tvlrl-deJ-3vl;jrl 1 ~1eJ~1-3 L;eJ M. hyosynoviae 'YiUllJ~1eJ~1-3V1eJlJ~~~1lJ1lJ 
21 ~1mh-3 ci1lJL;eJ M. hyorhinis 'YiUllJ~1eJ~1-3-deJ-3vlJrl\illJ1lJ 165 ~1eJ~1-3 vlrltltl~~llJ1lJ 49 

" ~1tl~1-3 LL~tvlrlV1eJlJ~~~llJ1lJ 169 ~1mh-3 bJ'YiUL;mrEJ1Fl'Yi~1~lJl1~~L'Yiltl~vlrlti'11lJ-ueJ~m~EJ ~-3 
LL~~-31lJm~1-3~ 3 vlrlf11~~1~1v'YiU11L;tl M. hyorhinis ilFl11lJ'llrllJ1rl~'l~ l~EJ'YiUlJ1rl~V1tllJ~~ tltl~ 
u.~t rdeJ-3vl;jrl LL(Jl1";'YiUL;tldvlrl~1tl~1-3Jl1lJ-utl~m~mrdlJfllJ L;tl M. hyopneumoniae 'YiUlJ1rl~'l~~ 
tltl~ V1tllJ~~LUlJtl1EJ1tLnU L;eJ Mycoplasma ilt1(Jl~~1I"i'qJllJ~l-3f11EJ'lm 1~ EJ~llJl~(l(Jl~1v'YiUFl11lJ'llrl 

x " 
'iJtl-3L'IleJ M. hyosynoviae LL~t L~eJ M. hyorhinis llJ~t~U~-3 

MH* MHS** MHR*** 

270 42 (15.6) o 49 (61.1) 

266 o 21 (7.9) 169 (635) 

218 o o o 

270 1 (0.4) o 165 (61.1) 

1,024 43 (4.2) 21 (2.1) 383 (37.4) 

MH*= M. hyopneumoniae; MHS**= M. hyosynoviae; MHR***= M. hyorhinis 

f11~UlJVirl~llJ1lJ LL~trilLtl~EJ'iJeJ-3~tlEJhFl~tleJ~~m (lung scoring) l~EJf11~FltilLL~t~-3Lrl(Jlfil~eJEJhFlij 

ril~-3LL~ 0-100% 'iJeJ-3L;1eJtltl~ ~1eJ~1-3tltl~vttlllJ1L'YiltLLEJf1L;mrEJlFl'Yi~l~lJl ~~~tlEJhFlLL~tf11~LLEJf1L;eJ 
vlrltleJ~LL~~-311tlJm~1-3~ 4 vlrlf11~~1~1v'YiUL;tl M. hyopnuemoniae vlrltleJ~~mtl~1lJrd1-3 O­

x . . 1 ' "" x ....j tl ..j61.54% LL~t'YiUL'IleJ M. hyorhlnls lJ'Il1-3 0-45.16% ~~EJ'YiUL'Iltl M. hyorhtnls ~-3V1~~vlrl eJ~'1Jtl-3~mV1 

-rUvlf1YhilJ F ~-3~eJ~Fl"tl-3nU~~~1lJ~tlEJhFl~tl~llJ1lJ~1tl~1-3 LL(Jl1";'YiU~~U1rlvlrl~1tl~1-31~1~vlrlf11~ 
m1vVllL;tl M. hyosynoviae 

ril~tlEJ1~FlLtl~EJ~tleJ~'iJtl-3~mvlrl~-3 9 Vh1lJtl~~ 6.43 ~-3LUlJrilLL~~-3~~~UFl11lJL~EJVllEJ'1Jtl-3". 
eJ1EJ1:: ~mvlrlV'h1lJ 

" 
I ij~tlEJ1~Fl~tleJ~~-3~~~ (13.7)

'" " 
LL~::~l~~~f.1tl~mvlrlvhilJ H 

" " 
(1.10) Vllrl 

Vlvl~rul~~llJ1lJ'iJtl~tleJ~~'YiU~eJEJhFlLL"1'YiU11 
. 

vhilJ F ilLtltliL'lflJ~'iJtl-3tleJ~~~~tlrl~~-3~~~" . LL~t 
~tl~Fl"tl-3nUf11~'YiUL~tl M. hyorhinis ~-3~~LrdlJnlJ llJvhilJ D ~llJ1lJ'iJ~-3tleJ~~'YiU~tlEJhFl nU~llJ1lJ 
'iJeJ.:Jf11~'YiUL;tl M. hyopneumoniae vi'lrl"LFimfi\.1 tleJ~vlrl~m~lJ1vlrl'YhilJ D Lu'UV'hilJ~'YiUL;eJ M. 

hyopnuemoniae ~.:J~~~llJf11~~1~1vFlf.:Jd 

I I 




o tl cl ..
\l1'U1'U ~~VllJ 

1m)t 1f'1/~1'U1'U 
MH* MHS** MHR***~1mh.:J (%) 

A 2.43 21/30 (70) 0/30 (0) 0/30 (0) 3/30 (0) 

B 6.03 23/32 (71.9) 4/32 (12.5) 0/32 (0) 11/32 (34.38) 

c 8.93 23/30 (76.7) 10/30 (33.33) 0/30 (0) 7/30 (23.33) 

o 6.23 17/26 (65.4) 16/26 (61.54) 0/26 (0) 3/26 01.54) 

E 6.30 18/30 (60) 5/30 06.67) 0/30 (0) 5/3006.67) 

F 8.13 25/31 (80.6) 6/31 (19.36) 0/31 (0) 14/31 (45.16) 

G 4.97 21/31 (67.7) 0/31 (0) 0/31 (0) 1/31 (3.23) 

H 1.10 14/30 (46.7) 0/30 (0) 0/30 (0) 0/30 (0) 

13.70 22/30 (73.3) 1/30 (3.33) 0/30 (0) 5/30 (16.67) 

6.43 ± 9.936 184/270 (68.1) 42/270 (15.56) 0/270 (0) 49/27008.15) 

MH*= M. hyopneumoniae; MHS**= M. hyosyno via e; MHR***= M. hyorhinis 

vh 1111 LntJ ~1mh.:J\l1 nVl~'U~" \11 n"'m~t1.:J~1 LntJt~f.l15~lJ \I 1n"r1 "'m~~~~~ n\l1n'tf1nLL~1 
,j1tJ1'U 30 ~1~tJ1.:J1l1lJ1LYi1~LLf.lm~mrf.ltf'lYi~1"'lJ1~.:J~m\J\1lJ\J\111.:J~· 5 ~mtl1~(ll11\1 L~~\l1mi~lJVI~'U~" 
YitJL~mrf.ltf'lYi"1"'lJ1 2 '!j\j~ fi~ M. hyosynaviae LL"~ M. hyarhinis LL1I111YitJL~~ M. hyopneumaniae 

\l1n~1~tJ1.:J.x.:J 266 ~1~tJ1.:J YitJL~~ M. hvorhinis \l1nVl~'U~"'U~.:J"'mVln~1{lJ ijm1lJ'!jn~tJ1~'w:h.:J 
'" " " " \J 

••1 ~ cl.r, '•.1 ~ .r" cl ( )23.3-100% 'lm\l1n n11lJ A, 0 LL"~ F VlYitJL'!j~lJ1nm1 80% LL(J\n11lJ I YitJL'!j~'U~f.lVI'l~ 7/30 LL"~ 
.r cl •.I~" )

L'!j~ M. hyosynoviae \l1n'lmVllJ1\11n 2 n11lJ f'I~ A (12/30) LL"~ H (9/30 

12 


http:Yi1~LLf.lm


d %"t d 1" ~ f11'H:J'Vi 5 ~~m1~1rJ,;)L'!Imm 1"l~~1~lJ1YlL~1~ V1,;)1nYltl'U'i!~ 

~1'U'J'U~1mh.:j~~tJl1EJtl"l~~1~lJ1/ 1'11tl~1.:j~(J)11,;) (%) 
yh1lJ 

MH* MHS** MHR*** 

A 0/30 (0) 12/30 (40) 25/30 (8333) 

B 0/30 (0) 0/30 (0) 15/30 (50) 

e 0/30 (0) 0/30 (0) 22/30 (7333) 

0 0/26 (0) 0/26 (0) 23/26 (88.46) 

E 0/30 (0) 0/30 (0) 17/30 (56.67) 

F 0/31 (0) 0/31 (0) 31131 (l00) 

G 0/29 (0) 0/29 (0) 20/29 (68.97) 

H 0/30 (0) 9/30 (0) 9/30 (30) 

0/30 (0) 0/30 (0) 7/30 (23.33) 

Total 0/266 (0) 211266 (7.9) 169/266 (63.5) 

MH*= M. hyopneumonioe; MHS**= M. hyosynovioe; MHR***= M. hyorhinis 

m1LntJI'11tl~1.:j,;)1ml11'U.utlm~,;)1n~m 1'Ut 1.:j·gh~1'l1 ';)~iim1(J)11,;)'"m~ru~tl1m1-Utl'!J1tJ1lJ L Yltl . 
U1.utllJ~m~lJ1U1~lJ1~~1lJntJn111'l11';)~tJL~tll1EJtl"l~~1~lJ1 ,;)1nn11~111,;)~1'U1'U~1tl~1.:jm~lJ1,;)1n~n1

~ . 
'Utl.:jLL~~~Yh1lJ';)~1l.iLvhn'U J11'U.utl~1lJ11mtiul~,;)1n 8 yh1lJ LL~yh1lJ A 1l.i~1lJ11mtitJ~1tl~1.:j,;)1nJ1 

1'U.utl1~L~tl.:j,;)1n1lJ1~-rtJtl~'l!1(J) ~~m11'l11';).umL~~L~1~L~tlvl.:jLL~V1.:j1'Ul'm1..j~ 6 yh1lJ B LL~~ e ii 

~1tl~1.:j~m.utltJ1lJfi.:j 100% 1'U'!Jru~~Yh1lJ~'U1iiLYlEJ.:j 7.1-35.1% Lvh,r'U m1~111';).a~tJLYlEJ.:jL~tl M. 

hyorhinis LYlEJ.:j'!liiVlL~EJ1 LL~~L~1~L~tl;1'U'Vln~1tl~1.:j LLI'l1lX~~~tJ~tlm1VlVl~tltJ~1EJ peR L~tl M. 

hyorhinis ~~tJ,;)1nYh1lJ B LL~~ e iiYlEJ.:j 13.3 LL~~ 38.5 % I'l1lJ~1vltJ 1'Uyh1lJ G ~tJ1tlEJbl"l.utltJ1lJUtlEJ 

~~V1LL~n"'tJ~tJL~tl M. hyorhinis lJ1fi.:j 46.4% vl.:j,r'ULtJ'U~l.h~.:jLn(,d1L~tl M. hyorhinis tl1';)llJ1'tlu~lJ 
L~1'l'!Jtl.:j tl1f'l11-UtltJ1lJ'!Jtl.:j~m1 'Uyh1lJ.fl1 EJ1~1~tJtJm1L~EJ.:j1'Uu1~LVlf'11VlE! . mh.:j 11nl'l1lJ~1E!1"l11lJ~1lJ11(l.. . 

1'Uf'l11rltlt11"l'!Jtl.:jL~tl M. hyorhinis L~tl.aV.:jLtJv'~tlrltlt1fl~1lJ~~11'i''l!~tl1~tJtJVl1.:jL~'U~1fJhLL~~.utl~tl'!Jtl.:j 

~m 0~fJ~.:j1~~ fJ1fJ1lJ~1LL~~.:jU'UL~tl'U~ ~11'i''l!~tlm1 LL~~m~,;)1 fJ'!Jtl.:j ~m1'UYh1lJ~1 fJfl11 LntJ~1tl~1.:j 
,;)1n'tltl.:j,;)lJn'!Jtl.:j~mtl'UtJ1~ tl1fJ1~WJ1.:j 6-8 ~UVl1~ LL~~.utllJ~m~lJ1U1~lJ1~~1lJntJtl1fl11.utltJ1lJ'!Jtl.:j~.:j 

\J """ '" \I 

~~111,;) ~tJ11,;)1n~1tl~1.:j'tltl.:j';)lJn~tJL~tl M. hyorhinis 1~lJ1nn11 80% 1'UYl11lJ F, G, H LL~~ I LL(J)1lJ 

% 1 ••1 ' % 0 .. %'1 ••1' l' %
~tJL'!Im~fJ 'Un11lJ 0 ~tJL'!Itl M. hyopneumonioe ,;)1'U1'UL~fJ.:j 1 L'!ItlL'Un11lJ I LL~~ lJ~tJL'!Itl M. 

hyosynovioe L"fJ,;)1n~.:j 270 ~1tl~1.:j~~111,;) LL~V1.:j1lXL~'Ufi.:jfl11m~\l1fJ'!Jtl.:jL~tlVl1.:j1~tJtJmfJh~1'U~'U 
LU'U'tltl.:jVl1.:jm1~V1~tl~~1I'i'flI1'U~.:j"n~m LL~V.:j1l.i~tJfl11lJ~lJ'n'U~Vl1.:j~~~1~~11.:jm1~tJL<6tl U"~tl1f'l11 .~ \J \I , 

" ...I'lJtltJ1lJ (mflt:-J'U1n, 1'l111.:jVl 5) 
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d 
911'l1~i'I G ~m fl1'itr.'i1"tllfl1'i'llmnlJnUfl1'iVn.JL;1mj'EJLI'l VHl1 ~lJl~LVil~~1:lJ'11lJ'lltl'tlil.:Jilm~;n• 

L'l.:Jwh 

'lle:JU11J/~1e:J~1.:! ~llJ1lJ~1tl~1-3~ViUl1EJLI'lVi~l~lJl (%) 
Vh11J ~llJ1lJ~1e:J~1-3 (%) 

MH* MHS** MHR*** 

B 37 13/37 (35.1) 0/37 (0) 0/37 (0) 10/37 (27.0) 

C 15 15/15 (100) 0/15 (0) 0/15 (0) 2115 (13.3) 

0 26 26/26 (100) 0/26 (0) 0/26 (0) 10/26 (38.5) 

E 22 L/22 (9 .1) 0/22 (0) 0/22 (0) 6/22 (27.2) 

F 30 6/30 (20) 0/30 (0) 0/30 (0) 9/30 (30.0) 

G 28 2128 (7.1) 0/28 (0) 0/28 (0) 13/28 (46.4) 

H 30 10/30 (33.33) 0/30 (0) 0/30 (0) 13/30 (43.3) 

30 6/30 (20) 0/30 (0) 0/30 (0) 7/30 (23.3) 

Total 218 80/218 (36.7) 0/218 (0) 0/218 (0) 70/218 (32.1) 

MH*= M. hyopneumonioe; MHS**= M. hyosynovioe; MHR***= M. hyorhinis 

3. ~"01'Iril'I1~L ;1mjEJ Lfl'YH'I1 a1J1~1n~0'i~1EJfl1'IAn,\;1 LL\J\J .Longitudinal cross-Sectional 

Survey 

~lmrlJvi1fl1'ii'r~L~e:Jnvh11J 2 vh11J f)e:J B LL~~ F LY;mUlJfl1'i~MI11J1lJ'i~EJ~EJ11LUlJL1~1 1 tJ 
L~EJL~ e:Jn~l n fl1'i~vh11J~.:J~mij'VlJl~1n'"Lf) EJ-3 nlJLLl11ij'i~UUfl1'i1~ElltJn;iblJ~viLL(Jln ~1-3 nlJ ~':!e:J ~'1lJ~lJ~ 
~1-3nlJ f)e:J B tl~1lJfI1l'l(J\d'lJtle:Jm5El-3L'VIlitl LL~~ F tl~llJfI1l'l(J\d'lJ(J\n LUlJ'Vh11J~L~1'Ve:J-31~1'l111J~11Jije:J 
1lJfl1'i1~El ;-3tJi'tl-3Lfiuv11tl~1-3~ln~n'ie:JlJ\Jl~viLL~~-3tllfl1'l\h ElV1l-3 L~lJ'VI1El1~ LL~~Lnuv11 tl~1-3tJtl~~1 nL'i-3 

,]1V1n 6 L~tllJ LUlJ~llJ1lJ 2 I'l~.:! ~~tllJ~tlULLUU"tlUmlJLY;mUlJ'lltllJ~G1l'V11'uLmEl\JLYiElUnU~~nl'~LVi1~. " 
L;1tll1ElLI'lVi~1~1J1V1nl'l~-3viijfl1'i LnU~1tl~1.:! L~El'lltllJ~~lnnl'Hf)u~1tl~1-3LLUU cross-sectional study. " 
'Vtl.:! B LL~~ F 1~()mll1J11LI'l'i1~";~11J~1El ~-3LUlJfl1'i~~(J\11J ~llJ1lJ 3 1'l~-3 ""l-3nlJl'l~-3~~ 4 L~m.J 'i11J 

" 
v11mh-3LulJ 422 ~1tl~1-3 tJ'i:::ntlU~1El -dtl-3~lJn 60 ~1tl~1.:!, tJtl~ 130 ~1tl~1-3, ~tllJV1tllJ~~ 99 ~1tl~1-3 

" 
, I11tllJJ'1L'VI~tl-3 18 ~1tl~1-3, J'11lJ'lltl 90 ~1tl~1-3 LL~~Lfitl~lJ'lltl 25 v11tl~1-3 'lltllJ~~lmLUU"tlUmlJ'Vtl-3. " 
~-3"tl-3vh11J LL~~-3111lJ(J\1'i1-3vi 7 'Vtl-3f11l'l~lJ1n ~~ViU1l1lJ'VlJl~vh11Jmn"'LfiEl-3nlJ ij01'i~~fl1'i'VI"mUlJ 
LLU\J11J'1-d all-in, all-out ~-dlJL~El1nlJ LLl11ij~CI1lJfI1Vifl1'i91~ L~tl~LL(J\nI111-3nlJ LL~~ fl1'itiEl1 LL~~11'l~lJ1lJLL~ 
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• • fl1"l1..:J~ 7 il1YfnlJ€l~n1'~ru'IJ€l..:JL~mj'tJ1f1w"1~lJ1v1LLtJn1~~1n~mltJLL~"~YhilJLLuun1'~~n~n~~mm11 


cl.., , £ d 
LnUm€ltJ1..:JfI~..:J'VI 1 

a .., I :;..1
LnUm€ltJ1.:Jm.:J'VI 2 

cI .., I e d 
LnUm€ltJ1.:JfI~.:J'VI 3 

VhilJ 
MH* MHS** MHR*** MH MHS MHR MH MHS MHR 

B 
4/129 

(3.1) 

0/129 

(0) 

30/129 

(23.8) 

0/38 

(0) 

0/38 

(0) 

!5/38 

(39.5) 

0/42 

(0) 

3/42 

(7.1) 

28/42 

(66.7) 

F 
6/122 

(4.9) 

0/122 

(0) 

70/122 

( 57.4) 

0/50 

(0) 

0/50 

(0) 

29/50 

(58) 

0/41 

(0) 

0/41 

(0) 

15/41 

(36.6) 

~1lJ 
10/251 

(4) 

0/251 

(0) 

100/251 

(39.8) 

0/88 

(0) 

0/88 

(0) 

44/88 

(4.6) 

. 0/83 

(0) 

3/83 

(0.8) 

43/83 

(51.8) 

MH*= M. hyopneumonioe ; MHS**= M. hyosynovioe ; MHR***= M. hyorhinis 

~1mltJ~.:Jvi1n1~LLtJn,j'€llJm.h~'Il1mil1tJltJ LL"::'Ilij~'IJ€l.:J~1€lV1..:Jn1~LtiUL~€ll~Ln~f'I11lJi~L~tJ
" ~1nn1~~1~1~ltJ'Il1.:J~~'I-1tJ11'!Jmth::L'VI1'\1'V1tJ (W~I'\~n1tJtJ-~lJil1~tJ5) 111WUL~€l M. hyosynovioe LL~WU 

M. hyorhinis ltJ~m~~tJ~€l'1u1mL"~~m~tJ 1~tJ~1tJl'1-1qjLLEJn1~~1ntl€l~ LL"~~€llJJ1L'I-1~€l.:J ltJ'lJru:::v1wu 

L~€l M. hyopneumonioe 1~~1ntl€l~'IJ€l.:J~m~tJLvht1tJ ltJmruvthji1~mtJ1tJ'I-1~€l(Jl1tJltJ'Il1.:JL1"1~L,j'11tl 
~1~1~ ~::vi11mlJ1~~1mh.:JL~tl~lJ'li'€l tl€l~ LLm~'VI€l"~" LL"::L~1'IJ€l.:JYhilJ111€ltJ~l1\jll~LnU~-:€lV1.:JL'I-1ci1t1tJ. ..~ 

~1n~mi1~1lJl LLIJi€ltJnI1VlLYitJ.:Jn1~LnU~1tJ~1~tl1tJ~lJn
"".~ 'V 
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d ~ ....... < x"''\" :: ~ < 'I' ..J

fl1~1.:j'V1 8 ~t ~EJtJL'V1EJtJ~tJl1In1~ru~tl.:jb'lm:JfhflYHn~Ul'V1.:j 3 'l!lJ~~lfl"'h~u B ml::: F ~lJu.\Jl~:::C]~n1~'V1n1~ 

~1~1~ 

C]~n1~ 
MH* 

Porcine mvcoplasmas 

MHS** MHR*** 

B "'lJl1 

" 'H.1lJ 

4/129 

0/38 

0/129 

0/38 

30/129 (23.8) 

15/38 (39.5) 

r.JlJ 0/42 3/42 28/42 (66.7) 

F "'lJl1 6/122 0/122 70/122 (57.4) 
" ~tllJ 0/50 0/50 29/50 (58.0) 

r.JlJ 0/41 0/41 15/41 (36.6) 

MH*:= M. hyopneumonioe ; MHS**:= M. hyosynovioe ; MHR***:= M. hyorhinis 


n~~lJ11 = L~vlJ'VU1A~fl1t1lJ-mJ1l1~lJfi• n~~vlJ = L;)tllJijlJ1AlJ-i)c\lJ1t1lJ n~r.JlJ-I" = ...., 
mfl.n1A1Hla1fUJ-I" 	 -I\J , 

~lfln1~LmEJtJLYiEJtJ~~n1~ru~tl.:jL~mj'vLflYi~l~1J1~.:j 3 'l!ii~~lflYh1u B LL~::: F llJu.I'l~:: 
C]~n1~YitJL~mj'vLflYi~l~Ul~.:l 3 'l!ii~~lfl'1m~.:j 2 "'h{U~.:ju.~~.:jllJ\Jll~l.:j~ 8 ~~n1~ruYitJL~tl M. 

hyorhinis ~tl.:lYh{lJ B YitJUl fl~'1~llJC]~r.JlJ u,\JlLlJyh{u F YitJUlflllJC]~~tllJU,~:::"'lJl11lJ'1m~:::v:::tl'1tJl~ 
LL~::~m~lJ L~V~1lJl",qjLLVfll~~lfltJeJ~ u,~:::~tlUJ1L"'~tl.:l llJLtJtl~L'!llJ~~~.:lfliln1~LntJfI~.:jLL'jfl ~1lJL~tl 
l1vLfI~~~~1J1'l!ii~~lJ1YitJ hJfi.:j 3 % u,~:::'li'm;!~hJLoVi V.:jYitlllJn1~tJtlfl~11U~1J~lJ5~tl.:jn1~YitJL~tlntJ 
'li1.:jL1m~~1~1~ ~lfl~Jl1Yi~lJ~~m~.:j 2 Yh{u,rlJiitlruw)iJmu1~LLl1Ifl~1.:jnlJ,rmL~~.:jilfliJtl1flll"1~tl.:l. " 	 " 
yh{lJl1J1~LtJlJil~~V~~l R'\Jl'ltln1~~:::tJl~~tl.:jL~tll1vLflYim~Ul1lJ'1m LL~tl1~Li1~~1 flfln1~~~n1~~m u.~ 
m~'li1.:jL1m"'h{ULUlJ~lR()J 

4. 	 fl1~1LA~1~~il~~tIL~tI.:j~mrtlLA.... a1~1J1 
4.1 il~~tIL~tI.:j~mrtlLfI.... a1alJ1~1flfl1~Afl'I~1U.tJtJ cross-sectional 


"'~.:j~l fll~~1m1u'li'tllJ~~lriLLtJtJ~tltH1l1JllJLLI'l~:::fI~.:l~ LiitJ~1tl Vl.:l U.~:::L~tll1vLflYi ~l~Ul~LYil:::1~ 

" ~lfltl1t11:::1'l1.:j1 LL"1 vhn1~tJ~::: LiJlJfl1l1JL~V.:l~~::YitJL:8tll1VLflYim~1J1~lfltl1EJ1:::I'll.:j1LmvtJLYiEJtJntJn1~ 

~~n1~ tl1n1~LL~:::~tlvhfl hflLL'V1~flimJ fl1~1i1f1tlJLL~:::vltltl.:jnlJhflL~vlm5'V1l.:j~ti~ l~u.rl Chi-sqare 

Ll'm1i,rv~lR()J'V1l.:j~ti~~ P<0.05 LL~::1LfI~1:::r1f111UL~V.:j~1V Odd ratio (95% confidence interval) 

~~n1~tJ~::LiJlJfl1llJL~EJ.:j~ln 9 .,.h{lJLL~fl ~lfln1~~m~l1L~tJtJ cross-sectional u,~~.:lllJ\Jml.:j~ 9 u,1'l 

~:::"'h{UYitJmlJlru~~1tlVl.:jLL~~.:j~.lntJ1fllJim~tll1vLflYim~1J1~1Ji1.:jnlJmjl.:jii,rV~lR()J (P<0.05) L~tl M. 

hyosynovioe LL~::: M. hyorhinis YitJllJYh11JL~\JlJl1f1111:::1'lJtltlfl1J1fl~'1~ ~1lJmulru~tl.:jL~tl M. 

hyopneumonioe YitJUl fl~'1~llJ"'h{lJL~\JlJl1f1L",\itl YitJL~tll1EJLflYim~lil~.:j 3 'l!ii~~lfl~1tlVl.:j'1m 
yh11.1llJL~\JlJl1f1 \Jl:::1lJ tltl fl LO EJ.:j L",\itl L~ tlY; ~1~ rul\JlllJ~lJ~~~1~1~LL"1YltJiliifl1llJ LLlJI fl ~l.:jnlJvm~ timlJ 

u.1Ji~:::Jl1f1 n1~ LntJ~1 tlVl.:j~lfltl1EJ1:::~~1.:jnlJYitJl1EJLflYim ~ul~lJil.:jnlJtl£il.:jii,rEJ~lR()J L 'lilJ nasal swab 

LL~:: 'V1tllJ~lJ LUlJ~1tlVl.:j~m€ln1~YitJL~tl M. hyorhinis 1~~.:j llJ~ru::~L~eJ M. hyopneumonioe 

~11Jl~C\\Jl~1~YitJl~~tJtl~ Lvh~lJ LLI'l~lfln1~'V1~~tl.:jdlJl~1~hJYitJl1EJlf1Yi~1~Ul~lflJl1lJ'li'tl~m~lJm~.:j~.h. . 
I .d d, X Ql 	 Ql..J ... 

'l!1.:jtl1~'V1YitJfl111JL~EJ.:j~lJn1~YitJL'l!tl M. hyorhinis fltl'1mtl~tJ1~ (61.1 %) ~tl.:j~.:j1J1f1tl'1m'IJlJ '!l.:jlJfI1llJ 
..J 1 x , ,

L~EJ.:j lJn1~YitJL'l!tl1Jlflfl1l 3.9 L'V1l 
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,j1'U1'U~·;mci1~~Yn.Jl1tllfiWm1~l.J1 (%)
i:l " ...I " \l\lm~fN 'llm..m 

" MH* MHS** MHR*** 

vh{lJ 9 vhilJ 43/1024 (4.2) 2111024 (2.1) 383/1024 (37.4) 

1l1f1 

P-value .. 
L'\o1'Utl 

" .. .. 
(Il::1'UtltlnLUtm'\o1'Utl 

" (Il::1'Utltln 

" 1Il::1'UlIln 

<0.001 

311325 (9.5) 

6/369 (1 .6) 

0/90 (0) 

6/240 (2.5) 

<0.001 

0/325 (0) 

9/369 (2.4) 

12/90 (13.3) 

0/240 (0) 

<0.001 

108/325 (33.2) 

110/369 (29.8) 

46/90 (51.1) 

119/240 (37.4) 

P-value <0.001 <0 .. 001 <0.001 

" tl1tm: nasal swab 11270 (0.4) 0/270 (0) 165/270 (61..1) 

tltl~ 42/270 05.6) 0/270 (0) 49/270 (18 .. 1) 

'V1tl'U~" 0/266 (0) 211266 (7.9) 169/266 (63.5) 

J11'U'lltl 0/218 (0) 0/218 (0) 0/218 (0) 

P-value <0 .. 001 <0.001 <0.001 

tl1tJ, tl'UU1", 1/271 (0.4) 0.270 (0) 165/270 (61..1) 

'll'U, 42;754 (5.6) 211754 (2.8) 218/754 (28.9) 

P-value <0.001 0.006 <0.001 

OR (95%(1) 15.9 (2.2-115.9) 3.9 (2.9-5.2) 

MH*= M. hyopneumoniae ; MHS**= M. hyosynoviae ; MHR***= M. hyorhinis 

\l1nm'HnU'lltllJ"fl11lJ~m~"'Ufh::wJ1~ m~'VjUL~tlnmtltJ1~fI~1lJnmtltJ1~fI~ri1ri''l!1~LLntl1m~'lltl 
'll1U1lJ LL"::~tltJhfl~tltl~ (m~1~ 10) ti'~1~'VjUfI11lJ~lJ~'Ulh::wj1~m~'VjUL~tl M. hyopneumoniae nu 

m~i1~tltJhfl~tltl~ nUtl1m~'lltl'll1U1lJ LL!Jln«U'VjUfI11lJ~lJ~'U5'lltl~L:fftl M. hyorhinis nun"lJtl1m~~~ 2 

'Utln\l1nd\l1mmm~m1\lL~tlb~~~,,~tl~d1'V151l1'Vj~::uu.nijri'lJn'U1~~n L~tl PRRS ~"::L~tl' PCV2 LL~~~" , 
llXL~'Ui1m~i1L:fftlb~~'\o1~'UL1tJ'U1'UvhilJ iifl11lJL~tJ~!Jltlm~~~L:fftl M. hyopneumoniae, M. hyorhinis 

. .J 0,",I 

LL":: M. hyosynovlae 'V1 3.5, 1.5 LLm: 1.4 L'V11mlJ"1~U 

. tl1m~'lltlU1lJ1'U~m·j'U\l::l'111lX'VjuL:fftl M. hyorhinis 1'UmlJ1ru~~lIln!Jl1~tlci1~ii,rtJri1ri''l! LL!Jlri1'\o1~UL~tl 
M. hyopneumoniae n«u1~iifl11lJ~lIln!Jl1~\l1n~'Vjul'Utltl~vtt~ii~tltJhfl ,r'ULL~~~i1U1\l::iii:l\l~tJ~'U 

.. 1'...1 .... .f1" "1"...1'UtlnL'\o1'Utl\l1nm~~tltJ ~fI L'll'U m~'V1~mlJm~lIl~L'lltl 1~~ PRRS '\o1~tl 1~~tl'U~ 
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•• 

...U\)~EJL~fJ~ 'tltllJfl 

" 


... 
'tJtl'tJ1\J1lJ 	 ·hJu.~I'l~tl1fl1~ 

u.~I'l~tl1fl1~ 

P-value 


OR (95%(1) 


~tlfJhAvltltll'l 	 lhtltJ1~fI 

'WlhtltJhfl 

P-value 

OR (95%(1) 

hfl'bi'~LLVl~n PRRSV 
... 
'iltl\J 

..I 
PRRSV+tl\J1 


(P(V2,SIV) 


P-value 


OR (95%(1) 


')1\J1\JIJi'T~Eh~vlYi\JaJfJ1f1"'Hn~lJ1 (%) 

MH* MHS** MHR*** 

11240 (0.4) 0/240 (0) 56/240 (23.3) 

0/248 (0) 0/248 (0) 109/248 (44) 

0.492 	 <0.001 

2.60.7-3.8) 

10/86 (11.6) 0/86 (0) 9/86 (10.5) 

321184 (17.4) 0/86 (0) 40/184 (21.7) 

0.225 	 0.025 

1.6 (0.8-3.4) 2.4 (1.1-5.2) 

37/664 (5.6) 121664 (1 .8) 225/664 (33.9) 

6/360 (1.7) 9/360 (2.5) 158/360 (43.9) 

0.003 0.455 0.002 

3.5 (1.5-8.j) 1.4 (0.6-3,3) 1.5 (1.2-1.9) 

MH*= M. hyopneumonioe ; MHS**= M. hyosynovioe ; MHR***= M. hyorhinis 

\)1nfl1 ~1 LfI~1~ l1'1ltllJfl~1\Jfl1 ~ ~I'l fl1~i1~ fllJ! tlaJtJ1f1Yfm~lJ1 ~~\J\Jfl1 ~LiffJ~ LL\J\Jvli1 fltl n LLll~\J5, LUJ" 	 . 
~ ~ - C'III ~ .... iJ4.J iJ4 ..., dclll

Lflmfln tlfJ~'U\J~L1ruLI'ltJ1n\Jfltlntl'U\J1flVl~tl~m'tJ\J VI~tl~~\J\J two-site L \J~~\J\JVlL \Jfl1~"I'lfl1~VllJ~fl 
\.I " 	 ", , 

IJim~lJfl1~~lJa~1l'ltJ\J1~~ (direct contact) ~~\·d1~LuJ~mLLfl~fln~mVl~m~VI'l1~~m-u'U~1tJn\J 1l'lfJYfu:h 
, \I" , , 

fl1~LiffJ~ \)~ffitlfl1~Yf\JL~tl M. hyorhinis LLfl~ M. hyosynovioe 1~~~ni1mh~i1utJ~1Rqj;~L;ftl~~ 2 


. tUl'ldLtJ'UL:BtlvlaJni1fl1~~~~,h'U1I'lfJfl1~~lJa~1l'ltJ\J1~~ l\J'tJru~vlYh{lJLL\J\J one-site "~Yf\Jfl1~1~\J11'l1\J1~ 


n1WlJtl~L:BtlvlLLYf~m~\)1tJVl1~~~\J\JVl1~L~\JVl1fJhmh~L~tl M. hyopnuemonioe lJ1nni1 1Gfl1~~I'lfl1~ 

~11tlmm\J"'h{lJL~tlfl1~fll'lfl11LLYf~L~tll\J~~\J\JVl1~ L~\JVl1tJh l~LLrl fl1~yi11A;\J LLfl~ fl1~flfln~m 

(acclimatization) L~ tlfl11tli'\J~mYf LLfl~ 1~\J\JJlij f'llJ11fI'tJ tl~~m~11~1 tJn1~LiffJ~~1lJn\J LLlj'U1~tlflI'lVl~tl
" . . 
LUJ~\J~tl1~lJ1nl\J~\Jvh~tJ1n'U fl1~liLLli'U1~tlflI'lL~tltli'\J~mYf\)~Yf\J M. hyopneumonioe ~~ni1fl1~li 
PRRS lf1;\Jl\Jfl1~tli'\J~mYf~m~11Cl~ 3.7 Lyh LLIJifl1~lilf1;\J PRRS l'UYh{lJi1fl1~Yf\JL;ftl M. hyorhinis 

LLfl~ M. hyosynovioe · ~~ni1fl1~1iLLl.l\J1~tlflI'lL~tltli'\J~mYf \)1nfl11Plm!nl'Uflf~d~\Jv'U~~\J\Jfl1~ 
~1'lfl1~LLtJ\JL'Il1V1lJl'ltltlnVllJl'l (all in, all out) ~1lJ11Clfl1tJf')lJfl1~1~\J11'l'tJtl~L~tl M. hyosynovioe l~LLIJ! 
eJ~'W~1lJ1~Cll\Jfl11fll'ltl~lJ1ruaJfJ1f1Yffl1~lJ1tUI'l~\J1fl~1~tl~1~i1utJ~1Rqj (m~1-1;i 11) 

fl1~yh1f1;\Jtltl~n'UL;tl M. hyopneumonioe LLrl~mVlci1\JlJ i1~fllJitlfl1~Yf\JL:Btl M. hyopneumonioe vi 
fll'lfl~Ci~ 5. 7 Lvi1-utl~Yh{lJml.ll'i11f1;\J LL~I'l~':htl"~~Vl5mYf'tJtl~1f1;'U~1lJ11Cltltl~n\Jhfll~tl~1~LtJ\J 
~tlli~1lJ LL~\)1nfl111Lm1~l1Vl1~~i)~lliYf\Jtlnii~fJ1'1l1lJlJi~fl11tltl~n'Ufl1~~I'lL:Btl · M. hyorhinis LLfl~ M. 

hyosynoviae 

18 



1~uun,,;11'1tJ1tJ~<J1tJ~1tJ'Vhh.Jm~U11tJ1tJttJ~1itJ~mh1ll1 LL"1v~ii~~~1~ntJ1tJmlltJ1~'1JtJ~ 
'lmLL~~'YIij~'1JtJ~lTtJlflYl~1al.J1~~LLa~~1tJ~n'n~1tJJl1fl~tJ1n~ 8 ~tJ·liv11~1J1.x~1t.lJl1Y111ll LL~:::LLt!f)mll 
'Il1~tJ1~'1JtJ~'1mYlu'"hn111l-1fJ1tJn;j1tJ:::V~'Wa1l.J11(1~~n11~~L~tJ1~mh~ii'l!mh'1qjVma ii~ ~~'!tJ1tJ 

~1tJn11~~~tJfl11~~La1llfl11lla1A'qj~1tJn11~~n11~~~~a1l.J11(1~~n11~~L~tJ1~l.J1nn11n111oU'tJ1 
tJ~;j1tJ::: 

u .., ../ " vvEJLatJ~ '1JtJll~ ,j1tJ1tJv11mh~~Ylul1tJlflYl~1all1 (%)
\J 

MH* MHS** MHR*** 

Sites one-site 38/584 (6.5) 0/584 (0) 210/584 (36) 

two-sites 51440 (1.1) 21/440 (4.8) 173/440 (39.3) 

P-value <0.001 <0.001 0.271 

OR (95%(1) 6.1 (2.4-15.6) 

Acclimatization 1iLLv1LujtJ1~tJ~~ 32/462 (6.9) 0/462 (0) 140/462 (30.3) 

iin111<tl1fl~tJPRRS 11/562 (2) 21/562 (3.7) 243/562 (43.2) 

P-value <0.001 <0.001 <0.001 

OR (95%(1) 3.7 (1.9-7.5) 

Pi~ flow 11.h:::uu aiao 201356 (5.6) 0/356 (0) 143/356 (40.2) .. 
ll1:::UU aiao 23/668 (3.4) 21/668 (3.1) 240/668 (35.9) 

P-value 0.098 0.001 0.182 

OR (95%CI) 1.7 (0.9-3.1) 1.2 (1.9-1.6) 

MH*= M. hyopneumoniae ; MHS**= M. hyosynoviae ; MHR***= M. hyorhinis 

aiao =all in, all out 

4.2 iltil:ijfJL~fl.:j9imj'fllf\'W~1~ll1til1nn1'lRm~mLuu9i~~1ll'VhillL9ill (longitudinal study) 

n11~~1'l1llvimnuv11tJci1~1tJ1:::tJ:::tJ11~n 1 U1tJYhill~I"1(;IL~tJn 2 yhill (8 LL~::: F) LLa~~~~1tJ 
m11~~ 9-11 '1JtJ~Jl1fl~tJ1 n L~mmtJuLVitJUfl11llLtJ~tJtJLLtJ~~'1JtJ~~1tJ1tJlTtJlflYl~1al.J1~LYl1:::1~fI1tJ1~ 
ilv~tJ~1~'lL~m1~1LtJ~tJ't.l1tJ LL~:::L~mtJtJn11vtJVtJ~~n11'V1~~tJ~L~mmtJULVitJunU15 cross sectional 

1tJmru'1JtJ~L~tJ M. hyopneumoniae hJa1l.J11mtJ1tJuLVitJUfl11ll«llWtJi5'1JtJ~~lliin11run1'lYlU 
-"1 ' ,.., .., 1".ol l' -"1'../ ( ../ ) , .. '" L'YItJ tJLL\J1~:::'YI1~nUn11v~n11 ~LtJtJ~v1n llYlUL'YItJ tJ'YI1~'V1 2 LL~::: 3 fI1fl~tJ1n,m11~'V1 9 L'YItJL~tJ1nU 

.. -" d..- , .. '"1'" ':::( ) .. 1mru'!JtJ~L'YItl M. hyosynoviae 'lI~YlU~UI'ln11ruLYltJ~n11LnU tJ'YI1~'V1 3 L'V11tJtJ 0-7.1 % (m11~'V1 10 tJ 

fI1fl~tJ1n) 

' "tel .., .x 1 '" ~ .r ""elll tJ'YI1~n11LnUfl1~'V1 1 LL~::: 2 n11v~n11n11~~L'YItJ 11am~'l ~~tJLOYl1:::L'!ltJ PRRS mtJ1fl'lltJ 

iltJ~ntJ PRRS LL~::: 1fl~tJiltJ~ntJlTtJlflYl~1all1LLuuamL~ll V:::a1ll11(1~~~lliin11ru'1JtJ~L:fftJ M. hyorhinis 

. 1~tJci1~ii'l!tJa1A'nl LLviL~mi1~'Il1~fl(;,~tJ~~LiJtJn11Lnuvi'1tJci1~flf~~ 3 YlU11Ln~~~m~ntJi1llnuitJa1tJ
v~ ~ VI~ , 

'1JtJ~ 2 flf~LL1n ~~,rtJl't.I·th~~~~tJn111i1fl~tJlTtJlflYl~1alJ1 2 L~ll LL~:::1fl~tJ PRRS tJ1v1lJ~1fm~n11~~ 
L~tJ M. hyorhinis 1~ (m11~~ 12) LLvi~~n11'V1~~tJ~tJ1vtJ-ru1'ti1~LOYl1:::1tJ'Vhill~~ml1Lvh,rtJ 
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d tl..,j tl·f11~1-3'V1 12 fl1~L mJ'ULL ~~'lJtJ~~1'UTU M. hyorhinis 1 " .. ... ,'ULL~~::'Il1'::,!JtJ~fl1~Lnmnm.l1~ 

{1~~m~EJ.:J .. 
~1E.1~::LtJt;V1 ~1'U1'UlJEJ1I'1Yi~1i:llJ1 (%) ~1nfl1~Li1'U~1tJ~1.:J p­

, ..,j
'Il1.:J'Vl 1 

, ..,j
'lJ1.:J'Vl 2 

, ..,j
'Il1.:J'Vl 3 

value 

hl'111-ri:l LL'Vl~nitJ'U PRRSV 26/99 (26.3) 15/38 (39.5) 28/42 (66.7) <0.00 

1 
.,j 

PRRSV+tJ'U1 74/152 (48.7) 29/50 (58) 15/41 (36.6) 0.126 

(PCV2,SIV) 

Acclimatization 1iLL~LL~'U1.:Jtl~V1 30/129 (23.3) 15/38 (39.5) 28/42 (66.7) <0.00 

1 

iifl1~1i11'1~'U 70/122 (57.4) 29/50 (58) 15141, (36.6) 0.053 

PRRS 

MH vaccination one-shot 70/122 (57.4) 29/50 (58) 15/41 (36.6) 0.053 

two-shots 30/129 (23.3) 15/38 (39.5) 28/42 (66.7) <0.00 

1 

~nr.n1V1V1'U)"! 70/122 (57.4) 44/88 (50) 43/83 (51.8) 0.531fl1~1~E.I1tlnib'U:: ,
" " 
tJ'lJ'U1~ 70/122 (57.4) 44/88 (50) 43/83 (51.8) 0.531, .. 
i:ln1L~n 100/251 44/88 (50) 43/83 (51.8) 0.002 , 

(39.8) 

i:ln1~'lJ 1001251 44/88 (50) 43/83 (51.8) 0.002, , 
(39.8) 

i:ln1'lJ'lJ 15/38 (39.5) 28/42 (66.7) 0.024, , 
i:ln1i:l11 70/122 (57.4) 44/88 (50) 43/83 (51.8) 0.531, 
LL~i:ln1 70/122 (0) 29/50 (58) 15/41 (36.6) 0.053 

... ~ .... 
! 

tl" ,f
mL~'!J 'lJ1.:JL~'Ul'1m .e:J~L'!l'U(Jl'lJe:J.:Jfl1~Yi'UL'Ile:J 
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"J'VI1~lcHU 

~ II I.I~.., 1'" 0 • rCill .q ... CiII:::: d 1';:'1 " .,j1'll L tJtl~\J\'ll~1 \J tI 1'lV11 n l'fVll'l ~tltJL u'WtJL VltltJ1linl'HL~ ~'lJ'll\J\ tl'll n1'HJl~1\JLYitl V1 ~I'l~ ~ni~\,ll'l~tl~Vl 

'lJ1L~tl~tl~~I'lLl'ltl~11\JLL~1~1t115\J!Jn~tI1~nL'lI'tYi~LlJtliL~~ (PCR) 1111~LiJ'll15~\J~LLtl~1~11~1t1 DNA ~ 
1" ~~" ..t iJ" .. JI 1 .,j JI 1" JI.,j" ...... ,
V1~~tJ1n'll'll~I'llJ1\J1m'{lm 'llV1~m'!!tl\J\lt1 'll'lJru~Vln1~LYi1~L'!ltl\J~~1lJ1~C1\J\~1\J I'lL~Yi1~L'!!tlWJ~1l'!!1\J\tltl 

" 
Lvh,r'll (Dussurget and Roulland-Dussoix, 1994). n1~~m~nt1L~11-ffn~1lf11tJFlll~tJLL~~'\.nn 
(positive LL~~ negative controls) Ltitln1~ Fl1tJFlllFl1111~n!Xtl~'lJtl~n1~\J\~1\J~~LL~tJ PCR' LL~~n1~LYi1~ 
L~tlLl'ltl\J\~~ n1~mT\lL~mj'tlLFlYi~l~lll~~ 3 ,!!ijl'lt1~mu'llFlf~LL~n'lJtl~n1~~n~n1'll\J~~LVli'11Vltl \J11l 

n1~~m~I1~~l'llll1iJn1~P!m~nVl1~~l'll~-r1l1Vltl1'lJtl~L~tl M. hyopneumoniae \J1n~m1'llh~L;tll'l~ 
\J'l~LVli'1Ltltl~li''llYitJ111~~~tJ1n~LU'll seropositive L Yltl~ LLfl 8-13% (Holmgren et al., 1999; Maes et 

al., 1999) n1~m1\J~1t115f11'lLYi1~L~tl M. hyopneumoniae LL~~~'ll£J'll~1t115 PCR (culture prior to 

PCR; CPP) ~mU'll15111\J\~~l'll'lJtl~n1~\J\'l1\J(Thacker, 2004) m.h~1~n\J\11115n1~ml-1~An1'l\J\~1\J~~ln11 
n1'l\J\'j1\J~1tl~1~~1t1 PCR Ll'ltlm~ (direct PCR; DP) n1'lm1\J\J1mdm~tl\Jtll'l~1t115 DP LiJ'll15m~ 
f11111Cln!Xtl~lJ1nn11 1'i'~,r'll~~~l11l~mL'll~'li11m-ffm1\JLti tll'i'l'lmtl~Yi1V1~LL~~~\J\1tlllL~Fl1'llyhi1l1~mh~

" 
C1n\Jltl~ (Kurth et al., 2002) Kurth et al., 2002) 
" . 

~1V1~tJn1~\J\~1\JL:fftl M. hyosynoviae 1'llVltl'll~~~1t1i~ 2151~~~vhmi\fitl~n'll LL~n1~\J\'l1\JYitJL:fftl 
1'llVltl~~~~~L u'll tl1tl1 ~ LntJ L:fftl\J\111V1U1~'lJtl~~tlll,11 LV1~ tl~ hn~LL~I'l~ ~CI1'llfm': n1~~1'l L~tl1 'llU\J\JU'll 

LV1iJtl'llntJn1~YitJL:fftl~\Jtll'l V1~tl ,111'll'I1tllJltl (Nielsen et al., 20(5) Ll'ltltl1\JYitJ11L~tl\J::1lJ\J~ln!l1'll~1'll 
l'i'~n~11V1"'~\J1n~~I'lL:fftl1~ 3 ~tll'l1~ V1~tltlfJL'll~::tI~L~tl-r~n\J~YitJFl~Vl'lltl fJL'llVltl'll~mvh,r'll 1'i'~,r'lln1~ 
Yl\J1~ru1fn~~111ntJtl1n1~Vl1~FlaijnV1~tl'ltltlL~Fl'lJtl~~m (Hagedorn-Olsen et al., 1999a) 'lJtln\J1nt1 

L~tlL~Fl ~ 'll 'l~ LMtl1'11tl ~ n tJtl1 n 1 ~ '11 tl 1Jl tl f5 n L ~'\Jfn ~'li1111~111Yl \J 1~ ru 1~1 tl1~LLn Erysipelothrix 

rhusiopathiae, Streptococcus suis, Actinomyces pyogenes, Mycoplasma hyorhinis, 

staphylococci, LL"~Streptococcus spp. (Hariharan et al., 1992; Thacker, 2004) LL\J\1lJtl~1'll 

'lJtltJL'lJ\J\~l'll1~tl1'lln1~P!n~l1t1 

n1~m1\J M. hyorhinis \J1ml11'll'I1tllJltl LL~~Vltl'll~~ ~1t115 DP LL~~ CPP \J\111~ll'i'tJ 1~~~~tlI'lFl~tl~ 
n'utl1n1'l'l1tltJ111 ~1'lln1~\J\~1\JL~tl M. hyorhinis ~\Jtll'l~1111'lCl1-ff1ml'ln1;t'lln1~\J\'l1\J tlci1~hn\J\111 
tl1fJ1~~'ll'lLFltliJ~1t1~l'lln1~\J\~1\JmlJ~tlI'lFl~tl~~1V1-rtJn1~m1\J\J1ni~ 2 15fitl aJ111 LL~~L~tl~ll (Kim et 

al., 2010; Palzer et al., 2006) ~lnn1~m1\Jtl1t11~~m\J1nh~L;tlI'lYitJ11~1tl~1~~LU'll~1tlci1~J1\J1n. 
I LI' t'.J ~ ~ X X Ll'1' x .., ~ 00.., I I 

~l~n1t1~\J\1Vltltl b'lln1~\J\I'lL'!!tl~~tI~L~m~ llLV1lJ1~~ll~lV1~tJn1~LYi1~L'!!tllltl ~flYim~lll LL\J\LL 'll~'ll111fn~" . 

LntJ\J1n~\J\1~thtl1'll~~tI~L5t1tJYi"''ll LL~~~~L5t1tJYi"''ll (Kobisch and Friis, 1996) 1'i'~,r'lln1~L~tln,!!ijl'l 
",.... .,j , 1';:'1 "" .,j " ( .'lJtl~\J\1tltl1~LL~~1lin1~flm1\JVl LV1lJ1::~1l\J::'!!1t1 V1 ~1'l'lJtlll~VlCln\J\tl~ Assuncao et al., 2005; Lin et al.,

" " 
2006; Nielsen et al., 2001b; Thacker, 2004). 

fl1111LL\J\n1Jl1~'lJtl~ n1~~1'ln1wh imL~::n1~1l-1t11 LL"::L1'!!Jiru.niJ~~lJltln1~\J'lln!l'lJtl'l L~tlli''llLFl 

Yi~1~1l1\J1n-dtl'l\Jl;JmL~::tl1tl1::.f11t11'll~~'lm1\J L<Btl M. hyorhinis ~\J\'l1\J1~\J1n\Jtll'l'lJtl'l~m\J1nh~ 
L:atll'l ~iJ"'n~ru:: LL~I'l~1~L~'ll11111L-dLYltl~ L<Btl M. hyopneumoniae ~LiJ'll~lLV1~~1I'i'qj'lJtl~fl11::\Jtll'l 
f5m~tJL~tl-r~ LLlJlL~tl M. hyorhinis nLU'll~lLV1~~111~~1I'i'qj~1t1 (Buddle and O'Hara, 2005; Kobisch 

and Frey, 2003; Sibila et al., 2004). 
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~'H.l15n1~ ~~ n1~ u. tJtJth'l m u.11 ~ -l1Ll L~tJ-lntJ'lm?11L~ tlll1Lii~ ~1n"'lJ~~ ntJ1~ LJ ~~ -l (gilt 

acclimatiz::ltion) ~~tJtJl1~~ ....h 111'VitJL~tl M. hyopneumoniae 1tJLltl~'lJtl-l'lmltJh-lLiitl~lJ1n~'U ~-l 
" '" .J, !"1 ' , .It .J ~ '" 1 ..1 < !"1

~tl~l'lf'ltl-lntJlJf'lL~~'lJtl-ln1~Vl'lmu.lJ L'UtJLL~f'l-l LL'ViWtltlVl(l11'l'l! tJT11~lJL1JtJ~~tJ~L1f'l1tJ1tJ (Fablet et al., 

2010; Maes et al., 2008). 1~tJu.lJ~m~~~-lcJ1tJLiftl~1tJn1~"'lJ~~U.f'l~LUtJ~1L~Ul'IJtl-ln1~~lJtJL1tJtJ'lJtl-lL~tl 
M. hyopneumoniae 1 tJW1{lJ u.~~f'ln1~"'lJ~~1~tJm-l LLtJtJl1~~ ....hll1f'l~n1~m1~'VitJLiftl M. 

hyosynoviae LLf'l~ M. hyorhinis ~tJ~mlJV1tltJ~f'l ~-l111~f'l~n11lJ1mn1~n1~vi111'l~tJ\ltl-lntJ PRRS LLf'l~ 
M. hyopneumoniae mh-l1~nUl1lJn1~Yl ~1~ ru1~f'l'lJtl-l11'l~tJ'llij~1~ iiFl1~111Fl11lJ,h!'i''l!ntJn1~f'l~f'l-l'IJtl-l 

Liftl~viTrfl~tJ,rtJ"l ~-l,rtJLflmmtJtJLVitJtJn1~vi11f1~tJntJn1~vi1 gilt acclimatization n1~vi111'l;tJll1~f'l1 tJ 

n1~f'l~n1~'VitJLiftl M. hyopneumoniae 1~lJ1nn11 1tJn1~L~tJ-l U. tJtJ~\Jl~1~m~lJ'lJtl-lLl~~LVlfi11VlmutJ 

~~tJtJ~ijn1~L~tJ-lmh-l~tJ1LLt1tJLLf'l~ ~ utJ~~'l,tJ~ritlll1Ln~Fl11lJ LI'l~tJ~ \Oltl'"Ul1 ~-lvi1111Ln~ n1~ LL Vl~ncJ1tJ'lJtl-l 
Liftl M. hyosynoviae u.f'l~ M. hyorhinis ~~~tJtJVl1-lL~tJmtJl~~1tJ~tJL'Il1~m~LL~1f'li1\Jl tJtln~1nfl11~ 
Fl11lJLfI~tJ~~n~J)ilRlJntJu.~1fl11~n1~~~Liftl11~~ PRRS nL;jtJ~1L~\Jl~~1RfliltJn1~n~J)ill'i'lJntJ1~L'tltJntJ 

'\I , ,,-t: \I " 

(Hagedorn-Olsen et al., 1999a; Magnusson et al., 1998; Ross and Karman, 1970; Sokoloff, 

1973). 

~~tJtJn1~~~n1~ LL tJtJU1~m'IJtJL'Il1W1{lJ'Vi~tllJntJLLf'l~ci-l'IJ1tJ.x-l'll~'Vi~tllJntJ~~tl all in, all out 

LUtJ~~tJtJvf~1lJ1~f1f'l~n1~~~Liftl~tl-l ~. hyorhinisltJLltl~1~mh-lijtJtJ~11'i''l! LLUl1lJ~1ll1~f1f'l~n1~~~Liftl 
l1tJ11'l'Vif'l1~lJ1'll{j~~tJ"l1~ ~-l,rtJu.l!11~~1<tln1~~~n1~LLtJtJ all in, all out ~1~~tJ'lmLL"'1ti1lJLV;~J-l'Vitl\Oltl 

... % 1"'i 1 1 ., .,j0n~~f'l~n1~Ul~L'lltl Mycoplasma spp. ~ ~~mO'Vi1~ tJ'll1-ln1~~::tJ1~ tJfltln'lmm~tJ1f'l LLf'l::tl1tJ1~Vl 

~11'i''l!~LutJtJ~mlJci-lcJ1tJLiftlfitl~lJn LLf'l::ijVltltJ~mUtJ LL ~a-lLiitJL;tl~~11'i'qJ mh-l1~nUl1lJ n1~~m~n~cJ1tJ 
" lJ1'VitJ'h~::tJtJ all in, all out L;jtJ~::tJtJVi~1lJ1~f1f'l~ seroprevalence 'lJtl-ln1~Liftl Actinobacillus 

pleuropneumoniae (APP) u.f'l:: PRRS 1~ (Fraile et al., 2010). LL\Oln1~~n"e*1~1tJ~-rlJ1VltJ11lJ~1lJ1~f1 

~::tJfl11::n1~~~L~tlltJu~~utJ1~.x-l~lJ~ ~-ltl1 ~L;jtJfl11t~ Ll'ltJ1~-rtJLiftl LLf'l ::~1 tJ\h tJ LL~1 ~~tltl1~ij~f'ltJ1n 
f'l1-l~1nn1~~~1-lJ)ilRlJntJvfl'l~1tJntJ1~" . 

n1~1LI'l~1::lhmtJtJLVitJtJmlJ~::tJtJ~~n1~n1~L~tJ-lLLtJtJ ' u.f'l~ two site 'VitJ11~::tJtJ two site LUtJ 

~ttJtJvf~1lJ1~f1f'l~n1~~~ L ifmj'tJ 11'l'Vif'l1~mltJLltl~1~mO'Vi1:: M. hyopneumoniae 1~~n11~::tJtJ one 

site mh-lijt1tJ~11'i''l! ~-l~tl~l'l~tl-l ntJ'IltllJf'l'lJtl-ln1~f'l~n1~ LL 'Vi~ mt~1tJltJ~~tJtJVl1-l L~tJ~1tJl~ LLf'l~n1 ~ 
"'lJ~~1~tJ\Jl~-l~::~11-l~-l1vltJl-u~~tJtJ multiple sites management (Sibila et al., 2009) LL~~1~~tJ 

tl1tJ1t~1tJ VltltJ~f'l LLf'l::'tltl-l~lJn 'lJtl-l~mtltJtJ1f'l()-l~m'IJtJ 15n1~~~n1~ u.tJtJ two site hn~f'l~n1~ 
\I , , "" 

%.dCIII '" :; G I' .rc.i~"
Ll~1n!l'IJtl-lL'llmlJmVltJtJntJ one site management tJtJtl1~LL~~-lf1-lfl11tn1~~-l~1tJ'lJtl-lL'!jtlVltl~~tJ~t~tJ 
d I " ~ I I II1:II I .r oJ 1LI ..'1 1 " " 0 

VlLVl1ntJVl-l~tl-l~::tJtJ LLUl~~tJtJ two site tJ1~~~n11L'Vi~1::'VitJL'lltlVltl1tJ1~L1J1~lJ1tJ ~tJtltJn11 

'tl1-lL1m~'Vi tJn1~cl1 tJVltl~LifmrtJ1f1'Vif'l1~lJ11Llcif'l n~mfitl'!l1-lL1f'l1ntltJ~thtJlJ ~-l,rtJ1tJ~~tJtJn1~
"" .

~~n1~U.tJtJ multiple sites 1~tJn1~LLtJm~1~m~tJ5 ntJ~tJ~'lJtl-l~m'IJtJn1lJtl1~'li1tJf'l~n1~~~Liftl L'Vi~1:: 
L~mj'tJ11'l'Vim~lJ11~tltJi.tJ~1~m~-lu.\Ol'!l1-lntl~~~1tJ~ u.f'lt~m~~~Liftl·iitJ-l LUtJ'Vi1~~1Ll~tJ()-l'tl1-l'IJtJ (Friis

'\I " , , 

and Feenstra, 1994). 

~1nn1~Ul~1~lh~1n.utl~tl n1 ~'VitJ Liftl M. hyorhinis ijFl11lJ"'lJ~tJi5ntJtl1n1~-Utl~mi'm~tJ1tJ'lm 

tltJtJ1f'l ~-l~tJtJtJ1~11n1~\Jl~1~,h~1n'lltl~tl~1tJ15 peR LutJ15~t11L~tl~mLf'l::~tl~l'l~tl-lntJtl1n1~LLf'l::~mJ• 
hl'l (Friis and Feenstra, 1994; Nielsen et al., 2001a). 
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~1 n'l1 V.:j 1lJ~~ 1lJlJ1 LL lJ~,j1111ij n1'lvi11f1~lJUv.:j nlJ n 1 'l ~I ~ L~mj'VLflVi" 1~lJ 1,!"j~ M. 

hyopneumonioe 2 flf.:j llJ~ n~m'ti-;.:jf lvlJLL"~'VI'".:j'VIV1lJlJViU11hJ ;11lJ1'lfl"~ n1'lG'1.:j~1lJLL"~n1 'l91~L~v 
LL~ViU11~1lJ1'lfl"~'lvVhflllJtlv~hi'vv1.:jijti'mhAqJVl',.:j~i)91 (Chae, 2011; Djordjevic et al., 1997; 

Haesebrouck et al., 2004; Maes et al., 2008; Sibila et al., 2008; Sibila et al., 2009; Thacker et 

al., 2000; Villarreal et al., 2011).L~V1f1;lJ,,~1tl'!bv~m~1Vn1'l"~n1'l~~1.:j tumor necrosis factor • 
(TNF)-U level, L'i"'~~m~u LL"~ n1'l'l1lJn~lJ'!Jv.:jLt"~L~~L~v~'!J11'!li1~ T-cells ~.:j~lJ 'lVVhfl~tlv~~.:j• 
"~".:j(;l1lJ"'1~U (Okada et al., 2()00; Okada et al., 1999; SheldrBe, 1990; Sibila et al., 2007). 

vV1.:jbnmlJ 'WViUn1'lUv.:jnlJ'Il1lJn~lJlJim;1v M. hyorhinis 

lJvn"1n1f1;lJLL"1n1'lU V.:j nlJn1'l91~L;1mj'vLflVi"1 ~lJ1 fJ.:j\i1 L UlJlJ1v.:jm~vV1tl~~1lJ~ (Maes et 

al., 2008). "1n'llvlJ"m'lri1'l1"llJfI~.:jffitl'lLLmlJm'l111V1ijfl11lJLLlJlnIJi1.:jnlJmlJ'ti1.:jv1V'!Jv.:j~m m'lll1V1" . . 
llJLLll~n'l~.:j.;rV.:j LL"~" n~n'lvlJU1"ij~,,1Ji vn1'l"~".:j'!Jv.:j\i1lJ1lJ~n 'l~ ~~L ;1mj'v LflVi" 1~1l1'!lu~ M. 

" \I"" " 
hyorhinis ~ViUllJtlv~ LL,,~J1"1 n'llv~v LL1Jl1lJ1~"~".:j'tiv.:j"2;!mL"~ VlvlJ~" ~.:j~lJ~.:j LUlJ'IlvVlJEJlJ11n1 'l 

~"1'lru1u~L1ru~ijnWrtUL;1v~~1lJ1'lflLLtl"fI11lJ1~11ijti'vri1AqJ~vn1'l11.:jLL~lJfI1UfllJLL,,~Uv.:jnlJfiVL~V 
"1nv1V1~LU1'V1lJ1mvh~lJ 1lJ'1iLL'VI~.:jLnuL;1vvV1.:jVlvlJ~" 'VI~vn1'ltllJL~vlJ"1n'tiv.:j"lJn n1'l111V1LLri~n'l" . 
llJvhilJVln'ti1.:jv1~ 1lJ1~'ti1v,,~\i1lJ1lJ~"U1n'!Jv.:jm'l(;l'l1" M. hyopneumonioe LL"~ M. hyorhinis 

"1noJv~1~ LL~n1'l111V1,,:-:'ti1v"~n1'lLUlJ'Yn'VI~'!Jv.:j M. hyosynovioe ~ViUllJVlvlJ~"'!Jv.:j"n~m~~lJlJ
" . " 

LL"~~m~lJ vd1.:jijti'Vri1AqJ ~""1n L tl'lLLmlJn1'l111v1~1lJ1'lfl,j11tltl'l~~nIJl1inun1'lfl1UfllJL;1v M. 

hyosynovioe llJ~.:jvimLllilJ~LYlv"~n1'l~m~u'!Jv.:j'llv~v1~ (Hagedorn-Olsen et al., 1999J; 

Hagedorn-Olsen et al., 1999b). 
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a ~t1~,mm'a~hLihJm'a1\.Ifl1'V'1'a'UI 

~lJ~~tllti'-rufl11lJ11lJiimJ1nrh{lJ~L'll1~1t1L yjtl n1'~Plm~1~1lJfi-'l1~-'l,hiK(JI1~tltl1tJ"J1 L1N'UtJ..'l 
•• 1 ~ ~ 1~ J' .,j .. :1 1., ., l' ~ u 

~ 1".,j ....1 ~ .,j
111~lJtJtJ ~tI~1lJ1~flm~,;)1t1~tJVlL~tlm~rlm~1 Vlfl~tlUflnlJ tlm1tJ tJ~1tJ'Utl-'l,;)-'l~1V1mfl ~'Il-'llJ n1~lJVl 

L'll1~1mJtltllJ1n LLn~~1tJ1~qj tJ~1tJ~tJ~vtwtlntlVlJi'tlltJm~L~tJVl1-'l ~n~c.J~m~~Vlm~LLn~'llmJnVl1-'lti'1'U 
lJ1mm~fl1UfllJ1~fl lti'''';1m~LnU'lltllJn~-'l~lJVlmlJ~1t1n~LatlVlth1nnl tJLLUU~tlUfI1lJ 1tJLdtl-'lIJi''Ulti'. ~ ~ 

1Jl1tlE11-'l~m,;)1nvi11lJLLn~b-'l'hiK(JI1~-'l~'U 270 ~1 LLtlnl~\u'U 1Jl1tlE11-'l,;)1n 754 ~1LL~1l-'l MLLrl VltltJ'BtJ 

t1tlVl LLn~J11tJ'lltl~tl vi11lJltJth~LVlf'flVlmLn~Vln~tJ~~~1~1,;)~uL~mj'tl1fl~"1~lJ1~-'l 3 'IlUVI 1V1t1"';1m~• 
m1';)ti'1t115tlllii1t11~n1'1l1V1t1m1,;),;)1nIJl1tlE11-'l (direct PCR, DP) .LL"~15m~L~1~L~tlrltl'ULL"1~-'lfjtJeJtJ~n 
ti'1t115tlllmtl1~n1'!l (culture prior to PCR, CCP) l'ULdtl-'l~tJ0~tlM"';1m~tl~~lJ1"~"m~VlVl~tlul'ULL~ 
"~'IlUVI'Utl-'lL~tlti'U'lJUVI'lJtl-'l~1tlE11-'l~~-'lm1,;) 1V1mmtlUL~tlUm~U1'Un1~'Utl-'ln1~m1,;)~-'l 2 LLUU ~-'l~U11 
l'Umru~~tl-'lm~m1,;)L~tl M. hyopneumoniae ,;)1ntltlVl~~-'liKtI 15 DP llXfl11lJLUJtJ~hlJ1nn111'U'UN~~ 
15 cCP L~lJ1~~1~-rum~~~1,;)L~tl M. hyarhinis LL"~15 cCP L~lJ1~~1~-rum~m1,;)~1L~mj'tl1fl~"1~lJ1 
,;)1nVltltJ'B" LL~15rrhlL~lJ1~~1'VI-rum~L~1~L~tl,;)1nJ11tJ'lltl~tl ~"m~L~1~L~tl,;)1n~m'UtJ~~tI~Y11t1LLn~ 
~ml'Ub-'l'hiK~1~uL;ftl M. hyopneumoniae, M. hyosynoviae LL"~ M. hyorhi~is ~fl11lJ'qn 40.3, 

12.3 LLn~ 64.6 % mlJ~1~U 

l'Uti'1'Uil';)~m~tI-'l~d'tl1fl~"1~lJ1 ~1lJ1~mLtlnlti'Lu'U cross-sectional LL"~ longitudinal 

studies 1tJn1~LnUIJl1mh-'l~tlULL~n (cross-sectionaL) ~U11 ilv~tlm~~Vlm~iJ~n~m11tJ1tJl1t11fl 
""* .., ~4:111 I ""* ~ I I 4 I 

~"1~lJ1 fltl m~';)Vlm~VllJ~n(;mm~"VI'VI~m~lJ direct contact ~~'VI11-'lLLlJ~mLL"~"n~m ~~tl~~~11-'l. ~. 

~m'UtJti'1t1ti''U ~~tlltJ'!l1-'l~iim~tl-ru~fl1~~m~11~-'l~u11m~HLLlltJ1-'ltlnVlLUtJ donor v~~U M. 

hyopneumoniae ~-'ln11m~1i' PRRS 1fl;'UltJm~tl-ru~fl1~~m~11 LL<i\1'Um~~VlLLtJ-'l~m'lltJLLUUL'll1 

'VIlJVltltln'VIlJVI (all in all out) eJ-'ll11LY;tI-'l~tl1tJm~"VlmlJ1rul1t11fl~"1~lJ1n-'ltlE11~iiutl~1~C\! bflLLVl~n 

itltJ,;)1nb-r~ii~,,~m11tJ1'U M. hyopneumoniae LL"~ M. hyarhinis ,;)1ntl1t11~~1-'l1tlE11~iJUtl~1~C\! 

(P>0.05) m~"';11!"l;'U M. hyopneumoniae LLrl'1m'VIE11'UlJ ii~,,~tl M. hyopneumoniae LL~bJii~" 

~m~tll1t11fl~n1~lJ1'lJU~~'U ~1tJm~1~tI1';)~ii~n~1~ti'tJ1tlmlJmtl'lJtl~~ mLLn~'lJUVI'Utl~l4tl1fl~"1~lJ1~~. . 
m~1~'ll1~lJi'tJ ,;)1nm~~VlmlJLnUIJl1tlE11~LLUU longitudinal study ~~~U11~1tJ1tJ'lJtl-'l11t11fl~"1~lJ1iim~ 

Ltl~tI'ULLtln~lti'L~m1n1 LL<i\n~1~1tl 

L~tl~,;)1myjtl1mti''lltl~~tl~fln~tl~~~VI ~~~tl~H\i1tJ1'U~1tlE11-'l~lJ1n~tl an~~eJ~LtltJ m~m1';)fi~. .~ 

3 L ~tl ~~LL~"~15~tl-'l1i'fl11lJi1tJ1n I LL,,~lJi'tJVltJ~~1tJm~"';1~1tJ ti'1t1oHtl~1 ti'VI'lJtl~~utl~~lJ1ru~~m';)lJi'tl-'l1i' 
.~ ~. 

15m~'UtloHtllJnU1~ ~1tJ ';)1 n ~ fI1utJ~'lJfl1~ iK(JI1 m~~1 tl E11 ~ ';)1 n~tJ~U1 ~ ';) ~'Utl~tl~~LVlf'l L~lJ L~lJ 
~. . 
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",m vhilJ Tiamulin Tylosin CTC Amoxicillin Tylosin+Sulfa, ("tl~I\<1) 

m'vll~ ... , ..t (1\J) 
 (ppm) (ppm) (ppm) (ppm) (ppm)'vI~tJ·tf'matl~ 

A V1~1lJ 14 150 400 

B 1lJ"li' 

LuJ~m, 

c 
0 

E 

F 

G 

H 

.,j 

tJ1L~tI1 
.,j 

tJ1L~tI1 
.,j 

tJ1L~tI1 

V1~1lJ 

tJ1~1lJ 

E.l1~1lJ 

".. 
LflV'l"n 

" 

".. 
L"V'l"n

" ".. 
L"V'l"fl

" ".. 
LflV'l"fl 

" 

14 

26 

7 

31 

31 

7 

100 

100 

150 

150 

150 

275 

300 

300 

tJ1~1lJ 10 300 200 

A tJ1~1lJ 14 150 400 

B 

c 
1lJ"li' 

.,j 

E.l1L~tI1 10 21 200 

~m, 
YI~LLYllJ 

0 

E 

F 

G 

tJ1~1lJ 

1lJ"li' 

tJ1~1lJ . 
V1'DlJ 

24 

24 

5 

60 

60 

150 

150 

300 

300 

110 

H tJ1~1lJ 10 35 150 300 

tJ1~1lJ 
.,j 

tJ1L~E.l1 

33 

33 

14 

3 

150 

v 
300 
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~::lI::~1ft1 Tiamulin Tylosin CTC OTC AmoxicilUn 

300 

· 300 

eJ'U\J16l A LlJ"li• 
B 'W'L;' 
C EJ1 4 14 170 


..I 
LI'IV1 

D £J1 4 21 100 

..I 


LI'IU1 


E lJ1 4 14 150 

..I 

LI'IV1 
•F £J1~'nJ 4 150 300 


EJ1~1lJ 4 150 300 

150 300 

4 150 

150 

150 250 

200 

100 
..I 

LI'IEJ1 

'Un;' 
EJ1~1lJ 10 150 

10 150 

am~'U A, , 
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il1fl 1::fJ::L1i11 Tiamulin Tylosin CTC OTC AmoxicilUn 

(fltlf\1~) (1'U) (ppm) (ppm) (ppm) (::>pm) (ppm) 

C tl1 15 21 140 
.J 
L~En 

E 

G EJ1~1l.J 17 28 150 300 

H . bJ"loU' 
200 
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• • 

"171.:JVI 
d 

4 ,jmme.;1~~~1mY, EJ15~LL?::'IlU~'Uv.:J~J1v11muam'UuvhilJ 9 vhi:JJ" . . 
.­ 7::EJ~mn 

am vhilJ EJ1~~~1EJU1 en~ (~\.J~1\1) Tiamulin Enrofl.oxacin aTe· (i'u) 

.,j 10 mo/kg 
vUU1~ A EJ-IL~EJ1 4 7• bw 

~~EJ~n~1
'" am vhilJ EJ10~ v1EJ (~tl~1\1) Tiamulin Enrofl.oxacin aTe· • (i'u) 

.,j 

v'4U1~ EJ1L~EJ1 9 3 

am'Uu EJ1~1lJ 24 3 v v 
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d ... J'vl d •
"1'11{1'V1 5 ~fln1'1IJ1'n~mn1'l1JD\J1l.iUG'1~L'IItllJtI fly/fl1~l.i1YlLy/1~~1n'lltl{l~lJn

" 
0 ,j'mJ1lJ/~1tl~1.:J ~1\J1\J~1tl~1.:JvlY/UlJtllfly/fl1~lJ1 (%)
~1\J1\J 

vhilJ (%)~1tl~1.:J MH* MHS** MHR*** 

A 30 30/30 (100) 0/30 (0) 0/30 (0) 18/30 (60%) 

B 30 28/30 (93.3) 0/30 (0) 0/30 (0) 4/30 (13.3) 

C 30 8/30 (26.7) 0/30(0) 0/30 (0) 14/30 (46.7) 

D 30 3/30 (10) 0/30 (0) 0/30 (0) 0/30 (0) 

E 30 25/30 (83.3) 0/30 (0) 0/30 (0) 17/30 (56.7) 

F 30 30/30 (100) 0/30 (0) 0/30 (0) 25/30 (83.3) 

G 30 16/30 (53.3) 0/30 (0) 0/30 (0) 28/30 (93.3) 

H 30 25/30 (83.33) 0/30 (0) 0/30 (0) 30/30 (100) 

30 3/30 (10) 1/30 (3.3%) 0/30 (0) 29/30 (96.7) 

Total 270 1681270 (62.2) 1/270 (0.3) 01270 (0) 1651270 (61.1) 

MH*= M. hyopneumonioe; MHS**= M. hyosynovioe; MHR***= M. hyorhinis 
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~1'n:j~ 6 'IltJl;jmmeJULYieJU n1~~~nl'mG'l~n1~t'li'~l1tl~~1'U::'!JtJ\lW,";{lJ 2 w1ilJ~LnU~1mh~(J}m~tJ~ 

... 
m~~~m~ 

t .,J cf 

1'l~~YlLnU w1ilJ B w1ilJ F 

~1tJ~1~ 

all in all out lw",m'1J'U• • 1-3 'Wall in all out 11J all in all out 

n1~tl~u"'~1~"'n~"'11. 1-3 t'li'LLl.l'U1~tlG'l~ t 'li'LLl.l'U1~tlG'l~+1I'liS'U 

PRRSV 

1AiS'U MH 1-3 vi1 2 I'l~~ (2-shots) 
... 

v111'l~~L~eJ1 (1-shot) 
1 ... d
~ALLYl~n'!ltJ'UtJ'U 1 PRRSV PRRSV+PCV2 

2 PRRSV PRRSV+PCV2+SIV 

3 PRRSV PRRSV+PCV2+SIV 

m~1'li'eJTUlj:a1'U:: 

-LLl.l",m• 1-3 1lJ'1'Ii' t'li' 

-"'mYl~ LL Yl'U• 1 1lJ'1'li' H 
2-3 1'li' 1i 

-G'ln",m 
" • 1 1lJ'1'li' t'li' 

2-3 1'1i' H' 
-tJ'UU1G'l• 1 1lJ'1'li' 1i 

2-3 t'li' t'li' 

'"-",mLG'ln• 1-3 1i 1i 
-~mi'U 1-3 t'li' 1i 
-",m'1J'U• • 1 1lJ'1'li' 1lJ'1'li' 

2-3 1'li' 1lJ'1<ff 

PRRSV: porcine reproductive and respiratory virus 

PCV2: porcine circovirus 

SIV: swine influenza virus 
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P11~1~~ 7 m'jiLfl'jlt~i1\1~£; ~~N~h'Un1'j1<d'1fl~'UU~~tn\ltl~n'U1'jfl9ltl nTfYiUL ;ftJlj'tllfl'Yi~I~l.n1'U~m. 
... ~1'U1'U911tlJl"~'YiUlltllfl'Yim~lJ1 (%)

i1\1~EJL~tI" 'lltJl.ln 
" MH* MHS** MHR*** 

MH vaccination la.lviTrfl~'U 16/108 (4.2) 0/108 (0) 26/108 (24.1) ...... 
vn1fl~'U 27/916 (2.9) 21/916 (2.3) 357/916 (39) 

P-value <0.001 0.112 0.002 

OR (95%CI) 5.7 (3-11) 2.00.3-3.2) 

m'j1~tnUp~1'Ut 

~n~m~~'UlJ
" . " 

llJ1~tl1 14/324 (4.3) 12/324 (3.7) 119/324 (36.7) 

1~tn 29/700 (4.1) 9/700 (1.3) 264/700 (37.7) 

P-value 0.895 0.011 0.762 

OR (95%CI) 1.1 (0.5-2) 3.0 (1.2-7.1) 1.0 (0.8-1.4) 

tl'U\J1~• llJ1~tll 4/129 (3.1) 0/129 (0) 30/129 (23.3) 

1~tn 39/895 (4.4) 21/895 (2.3) 353/895 (39.4) 

P-value 0.506 0.096 <0.001 

OR (95%CI) 1.4 (0.5-4.1) 2.2 0.4-3.3) 
.. 

~mL~n· llJ1~tll 5/232 (2.2) 9/232 (3.9) 78/232 (33.6) 

1~tll 38/792 (4.8) 12/792 (1.5) 305/792 (38.5) 

P-value 0.078 0.034 0.176 

OR (95%CI) 2.3 (0.9-5.9) 2.6 (1.1-6.3) 1.2 (0.9-1.7) 

~m~'U• . llJ1~tll 21/430 (4.9) 21/430 (4.9) 150/430 (34.9) 

1~tll 221594 (3.7) 0/594 (0) 233/594 (39.2) 

P-value 0.353 <0.001 0.156 

OR (95%CI) 1.3 (0.7-2.5) 1.2 (0.9-1.6) 

~m'll'U• • llJ1~tll 31/799 (3.9) 21/799 (2.6) 299/799 (37.4) 

1~tll 121225 (5.3) 0/225 (0) 84/225 (37.3) 

P-value 0.337 0.007 0.981 

OR (95%CI) 1.4 (0.7-2.8) 1.0 (0.7-1.4) 

~m~11• llJ1~tll 9/241 (3.7) 0/241 (0) 69/241 (28.6) 

1~tll 34/783 (4.3) 21/783 (2.7) 314/783 (40.1) 

P-value 0.681 0.007 0.001 

OR (95%CI) 1.2 (0.6-2.5) 1.70.2-2.3) 

LLa.l~m llJ1~tll 4/129 (3.1) 0/129 (0) 30/129 (23.3) 

1~tll 39/895 (4.4) 21/895 (2.3) 353/895 (39.4) 

P-value 0.506 0.096 <0.001 

OR (95%CI) 1.4 (0.5-4.1) 2.2 (1.4-3.3) 

MH*== M. hyopneumonioe ; MHS**== M. hyosynovioe ; MHR***== M. hyorhinis 
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d tr,j tJ 	 1." ..... ,091,)~1.:!'VI 8 nTH "m.m ".:!'iltN\l1'U1'U M. hyopneumoniue 'ULL(;l,,~'IJ l.:l'tJeHm~LmJ(J\1tlEJ1.:1 

tl ... d 	 ... 
\I\1EJL"EJ.:I ~1EJ"~LtlEJ~ ~1'U1'Ul1EJLf'l"r'f"1"1J1 (%) \I1nm~LihJtJYJmh.:l P-value 

, d , ..I , ..I 
'lJ1.:1'V1 1 'lJ1.:1'V1 2 'lJ1.:1Yl 3 

L'if'lh~'''LLYl'm'iltl'U PRR5V 4/99 (4) 0/38(0) 0/42 (0) 0.191 
d 

PRRSV+tl'U'l 6/152 (3.9) 0/50 (0) 0/41 (0) 0.153 

(PCV2,SIV) 

Acclimatization t ,jLL~LLlj'U1.:1tJ,,~ 4/129 (3.1) 0/38 (0) 0/42 (0) 0.282 

ijm~t,j1f'l~'U 6/122 (23.3) 0/50 (0) 0/41 (0) 0.100 

PRRS 

MH vaccination one-shot 6/122 (23.3) 0/50 (0) 0/41 (0) 0.100 

two-shots 4/129 (3.1) 0/38 (0) 0/42 (0) 0.282 

m~t .xEJ1tJl];j1'U~ "n"m~~'U1J 6/122 (4.9) 0/88 (0) 0/83 (0) 0.014 
v • v 

tl'UU1" 6/122 (4.9) 0/88 (0) 0/83 (0) 0.014• .. 
101251 (4) 0/88 (0) 0/83 (0) 0.031"mL"n• 

"m~'U 10/251 (4) 0/88 (0) 0/83 (0) 0.031• 	 , 
0/38 (U) 0/42 (0)'lm~'U 

"m"~1 'l 6/122 (4.~) 0/88 (0) 0/83 (0) 0.014
• 
LUl"m 6/122 (4.9) 	 0/50 (0) 0/41 (0) 0.100, 


~1 L"'tJt 'U1.:1L~'U~mtJtl1L'!1'U~'tJtl.:lm~"r'f'UL~tl 
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d trJ U 0 L" ..... ,"1'i1~'V1 9 nTH mJtm "'1'U'&W1U1U M. hyosynoviae UL~(J\"~'!!1'1'UP)'1nl'nnummm 

~1'lnuiJvll'1'Wm"l.n (%) \}1nfn'HnutilT€l~1'1 P-valuei1 ... d .. 
\}\}tJL"EJ'I 'i1EJ"~LelEJVI , d , d , d 


'!!1'1'Vl 1 '!!1'1'Vl 2 '!!1'1'Vl 3 


hl'1hr"LLmni' €lu PRRSV 0/99 (0) 0/38 (0) 3/42 (7.1) 0.007 .. 
PRRSV+'€lU1 0/152 (0) 0/50 (0) 0/41 (0) 

(P(V2,SIV) 

Acclimatization L-tlLL~LLllU1'1U"V1 0/129 (0) 0/38 (0) 3/42 (7.1) 0.002 

ilfn'iLi11'1;UPRRS 0/122 (0) . 0/50 (0) 0/41 (0) 

MH vaccination one-shot 0/122 (0) 0/50 (0) 0/41 (0) 

two-shots 0/129 (0) 0/38 (0) 3/42 (7.1) 0.002 

fn'iLl1El1 "n"mVlVlUlJ 0/122 (0) 0/88 (0) 3/83 (3.6) 0.022•" " 
'€lt:U1" 0/122 (0) 0/88 (0) 3/83 (3.6) 0.022• .. 
"mL"n 0/251 (0) 0/88 (0) 3/83 (3.6) 0.002· 
"m1u 0/251 (0) 0/88 (0) 3/83 (0) 0.002· . 
"m1JU 0/38 (0) 3/42 (0) 0.242.• 
"mrl11 0/122 (0) 0/88 (0) 3/83 (3.6) 0.022 · 
ull"m 0/122 (0) 0/50 (0) 0/41 (0) 0.531• 

1111 Lfl'ULU1'1 L~uflmU'€li L'1JU(l]'U'€l'l fn'i'WU L ~'€l 
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-------

• • 

U.\J\J~ij\JCl1~1..:j1U1~V 

iir.'I:I:;U::'Vl1~~uqf11~~{u.~::f'lrJ1lJl1i'\J~ijil1~1u~a;]'W'tIij~L-ImrVlf'l'Wa1~lJ1vfu.tIn1~~1n~mlUth::L'Vlf11'Vl v 
~. . 

LL\J\J~tl\JmlJLLtJ.:JtltlmtJ'J 2 ril'J ~.:Jij 

1. 'li'tllJ"~11tJ'!Jtl.:J~~tl\JLL\J\J~tl\JmlJ (General Backoround) "" :, 

2. lJ1~'lm'l~l'VI-r\Jnl':iUtl.:Jn'J1'lfl (Prevention) 

fhuvf 1 ;)ij\la~11t1't1ij~~(j)tl\Ju.\J\J~i)\JtmJ (General Background) 

1. ~m'J~~.:J'Vh1lJ el1Lfltl ~.:JV\1~ 
2. 'ilij~'!Jm~m1'J'Vh1lJ, 

1112.1 LLlJ~m ,j1'Jl'J Vll , ------- ­
1112.2 v_ItlW1'l ill , -----------­
1112.3 ~m~1l'Vl~LL'Vl'J ill 

,d, ---------­
u.V\a..:j'VllJ1't1i).:J~m~11'Vl~ u.'VlU• 
111 LtJ'J~m~t:J~(J\lm'J'Vh1lJ 111 ,i1L'Ii'1lJ1~1mLV\~ ,,5'J• 
1112.4 ~mv'J\J1" ill , , ---------­
111 2.5 ~m'lJ'J ,j1'J1U ill ., ---------­
L1.'Vi~..:j~m'tlu 

111 LtJ'J~m~t:J~(J\H~'Jyh1lJ, 

.,J ~ ( . ) ..,
3. ~m'J'VlL"tJ.:J Sites nw~~m'l~mv'J\J1"-'lJ'J, , , 
111 ~m'!J'JL~tJ.:J'lllJvcin\Jyh1lJ~mv_lv-LLlJ~'J5 (one-site). , '" , , 
111 L~tJ.:JLLtJnam'lJ'JLL"~~mviv-LLlJ~'Jlj (2-sites)", , 


111 am'lJ'JLLtJnn\J'Yh{lJLLlJ~'J5~.:JLL~v\fh'JlJ LL"~L~tJ.:J1'J1'l.:J L~v'JL~tJ1~.:J'lJ1 tJ
, , , 

(Wean to Finish) 


1111'l.:JL~v'Jv'J\J1"vcin\JYh1lJLLlJ~'J5LL(J\1 'l.:J L~v'J'lJ'JLLtJnv v n 1 tJ"'" , , 

1111'l.:JL~v'Jtl'J\J1"vci~'Vh1lJ~m'lJ'J 
, " "" 

4. m'llV\"'lJv.:J~m(Pig Flow) 


111 L'Ii'1V\lJ~vvnV\lJ~1'JL'l.:JL~v'JL~tJ1n'J (All-in-all-out) v1tJI'11.:Jn'JllJLii'J 1 ~tJ~1'vi
, 

111 ii~m£l1~1'11.:Jn'J 1-2 ~tJm'viv~1'Jh:JL~v'JL~tJ1n'J 

l1Jij~mI'11.:J£l1mii'Jn11 2 ~tJ~1'vivtJ1'JL'l.:J L~tl'JL~tJln'J 
" " 

fhuvf 2 lJ1~"in1"i~hV\i'\Jm"i,ji)~riul"if'l (Prevention) 


UV1lJ lJ1~'lm'l~1V\-r\Jnl'nJv.:Jn'Jbfl (Prevention) V\lJ1tJ~.:J nl'~·tJ~~m'li'L~vnl'~·uv.:Jn'Jriv'J'lmLii~£l1nl'flhEJ 

lJ1(J\"in1"i~1hJ (Biosecurity) 


6. m'l(J\n~~v\Jflrufl1'Vi£l1v\1'l V\~v 1~(1~\Jv1v\1'l~1'l1~~m'li'1"'h1lJ, . 
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•• • 

l1!hJLI'1 tJ tJl'fJ ~L" tJ 

7. ~1)tJl';1~G1tl'U~~L~tlnG'lm~'UG~U1L'lilYhil.J \<1~tlG'lm~~.:Jl.Jl~ln\<1t11tJ~~lIt'UYil{l.J 
III iim~m1~'YIn'!l~~ulL'li1WU1G'1m~iitllf11~tbm-V1t.J.:J 

" " " " 
III m1~LflYn::~m~UWV1~lnmtJ'UtlnYhil.J 
11l1lJLl'1tJm1~L"tJ 
8. m~m1~G'ltl'U~~L~tlnG'lm'll'U~UwvlYil{l.J "v1~tlG'lm~~.:Jl.J1~ln"v1t11tJ~~tJl1'U'rh1l.J. . . 
f71 ../011 ••I~ 
I1.J m1~LflYn::~m'YI'U1L'll1~lnmtJ'Utlnnl~l.J 

17nlJLl'1tJm1~L"tJ 
9. ~::tJ::vh.:J~::W)l.:Jb.:JL~tl'U'll'U• 
III UtltJnil 10 Ll.Jm 

III ~.:JLL~ 10 Ll.JtJl~~'UhJ 
.l,J. " 

10. Yi'U'YIll1tlG'lm'll'U 1 m · . 
III UtltJn11 1 m~l.:JLl.Jm 

III ~.:JLLI'i 1 m~l.:JLl.Jm~'UhJ 
11.m~I'11'UI'1l.JI'1'UmtJ'Utlm~ltltlnYil1l.J• 
11l1lJiil.J1ll1~m~t~1 

III iil.J1mm~'Ii~L~'14 L'll'U ~1n~~1'U1'U1'1'U en'UJ1Lt.I~tJ'UL~m!1~Yil1l.J,r~11l~ 
11l1lJtl'4qJltJll'1'U.f); tJ'Utl m'lllYil1l.JL" tJ 

12. m~I'11'UI'1l.JI'1'U.:Jl 'UL'll1 tltl nvh 1l.J• 
11l1lJiil.Jlmm~t~1 


III iil.Jlmm~'Ii~L~'U L'll'U tl1'UJ1Lt.I~tJ'UL~m!1~Yh1l.J,r~11l~ 


13. m~vi'Um·lhL€tl1'Ub.:JL~tl'U~::\<1il.:Jm~L~tJ.:J 
1?l1 ,..w l.Jl.J 

III iiLu'Ut.I~::~lLL~UtltJn111'U,,::I'1#.:J (~::'U) 1'U/1'1#.:J.----- ­
III iiLiJ'Ut.I~::~11'U,,::I'1#.:J "v1~tll.J1nnil 
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, fl1"ai1tl-3n'ULQ'W1~1"afll1fJlfl'W~1,uJ1 

15. m"a1-fff.J11'Utl1'V1l'H~urm.JfllJlYtl1f1~~"~mtlJU~~UlJ, , 
15.1 m"a1-fftl'l~~lJU'l'VI""a 

rntlJ1-ff 


I11t-ff 1\hm~U"a1t1"~LBtlVlm"a1-fftl1
, 
tl1t!,!n"a ~tlfJ1 ~'U1V1fl1':i1.u "a~fJ~L1~1(1'U) 

l1Muuli~lJ~ 

m~tln:j 

I1IulJU.,,,U'l tI G1\Jml1, , 

IThmb~nu1t1 ~UVl111, , 

IThm~lJU'lti ~UVl111, , , 
IThfWillJU'lti ~umV:, , , 

IThmVl~UVllJU'lti, , ­
~umV: 

15.2 m"a1-fftl1"~mtlll., 
rntlJL-ff 

I11t-ff 1U"aVl"a~U"a1 tI"~ LB tlVlm"a1-fftll, 

tl1~,!m ~tlfJ1 ~'U1V1fl1"a1.u "a~tI~L1~1(1'U) 

I1MmLli~lJ5, 

I1Iu lJU1"U'l tI, , ­
~UVl.,v: 

!ThJlJU'l tI ~Uml1, , 

lIMVI LLVllJU'l tI, ­
~Uml1 

15.3 m"a1-fftl'l5V1 

rntlJ1-ff 

I11t-ff lu"aVl"a~m1t1"~LBtlVlm"a1itl1, 
tl1~an':i 

d
'tItltl1 ~'U1V1n1':i1.u "a~fJ~L1~1(1'U) 

I1MmLli~lJ~ 

l1Iu'4U1"U'l~_ 
~umV: 

IThjlJU'lti ~UVl111 

IIMVlLLVllJU'lti, ­
G1U~1V: 
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II n1'ia~1.:Jl1iifl1Jn'U~a1ifJ1fl'ft~1a1J1 v • 

16. rm1i1fl:S'U\l€l~ti''t!l1'EJ1flW~1~1J11~1€lii11JmilEJ 

, 111l1J1-H 

I1JI.-H hJ'i~'i~tJ'i1EJ~~LBEJ~n1'il-H1fl~'U 

a1~qm 
d ., .ij'!Ia'lfl 'U 'U'U1 fl n1 'i'L.u 

(.ij.ij/~'l) 

a1fJvlo~flf{j~• 
1 

tl1fJvlOflflf.:Jvi 2• 
(Li1ii) 

l7Ivi €l mJw'Ut5• 
~n~~'UlJ 
l1ID'UtJ1~• 
~'U 
I7M~LL'VI'U 

• 
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