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M. pneumoniae + - 4+ - OREIE(RHSMERISE)
M. orale - 4+ - - [OEEsE
M. salivarium - 4+ - - [OEnEsE
M. buccale - 4+ - - [OfEEsE
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M. primatum - 4+ - - BRERESR
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*ERDOFEFREERIZEESO TLVEL,
Ureaplasma uealyticum : R /a7S5XTRIL7 TS5 BHE

REBRLEHEHRYIT—E3SF—- 8 (29, June, 2024)
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EEA-REH G
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18984, Nocard & Roux

- Bl i %% (pleuropneumonia)fE BV h 5 53 Bt BRED
Mycoplasma mycoides subsp. mycoides)

~EL2DFELY D EEShT-Mycoplasmaldpleuropneumonia-
like organisms (PPLO)& K [ET=

19374, Dienes & Edsall

-ERGVRIVIRBEBE) ORI

(Mycoplasma hominis) e ~
LA
1944%E, Eaton>
RS RE % BEOERLY ge
Mycoplasma pneumoniae%> & -
~Eaton agentD A B (VAIILALBEINT:) EatontB (LA,
ERER L4 1¥92022)

19634 Chanock
*Eaton agentZ@ A TG TIEESE S5 LITRHIIL. AEFH
Mycoplasma pneumoniae T#$h b ERIFE EDE R MNESIhT=,

Mycoplasma pneumoniae @ #lE a4k
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2 BFE A REG R/ NI F D E T $90.3umTH B,

AT CIETERIBE (Vv F 7. VFSOTEDEL)

4.BREMTIEE ERRO/NSGZIN=—2 BT 5.

S.EBERTHRFESHOLTVEDTIIR/INTH S,
7/ LY 4 X : #3600kb-2,000kb (M. pneumoniae 1%
#3800 kb), GCE E24-36%

fig<v/a75X<
Mycoplasma pneumoniae
NDaA=——
“‘BEHESHRI0=_—"

M . pneumoniaeDEEEFEMKEEE
B REL-2um, FHEIEIX0.2pmEE (Bar=1 pm)
(Waites KB et al., Future Microbiol 2008)

- el J— M. pneumoniae DR ERRAD=X L
Mycoplasma pneumoniae i {&F&! (Hu J et al., Curr Microbiol 2023)
PLEEFOIREEF OEVHSIBE. 1HEICHE

HL—F mRTE HREF
~ T M2

[ERE T2 HEEEES HEET(PL P30), MEHET V4 —
T3 EHHEB/C, filaBERERE (P24, P30, P41,
- T13R P65, P200, HMW1, HMW2, HMW373. &),
2B R ToA 300 78 EREgliding motility
— E 128 F'_; *HMW: high molecular weight
— — EEHEE $ERS  MRRBE. CARDS toxin,
R #7/'/141% I‘j'ﬁrr p1 orf6 | MLVA| MLST | SNP-8 | SNP-6 7EE@§(ROS)1 FR—2R
= s BEMEE HapE, lipid/lipoprotein, CARDS,
1w ‘ su 23] ° ROLT—E RIEEY (A
-3 112 4572 | 20,30 | 459 -
oE e N LENLLS & o E IbpM(immunoglobulin binding protein of
om T2-A 2a,2c 2,2c (3662) 14,15 6, 7 0,32 Mycoplasma) ﬂﬂﬂm%kﬁ
T28 | 2202 | 220 | 385 (27,16 | 8 7 0 RS E- ﬁ; RQI/T—‘B‘ aETS
(BLFFHPT IR 13F SR ORIEFE RS, 202445 1&Y) EF-TU(elongation factor thermo unstable)
M. pneumOnlae@%':Bl*é’ﬁﬁﬁ%ﬁ%ﬁi ‘ M. pneumonlaeo)ﬂﬂiﬂﬂ_t}ﬂﬁﬂﬂﬂl\d)ﬁ'%

(Hu J et al., Curr Microbiol 2023)

(a) Adherence (b) Direct Damage

(@7 %ﬁ%ﬁiﬁz icrotubulesi® A)
PLERLEELNEEF -ﬁzmﬂ«oﬁ()r\némw o
P30:fIEEE D RIGICFLE *CARDS toxin:
P116:®XBIZHFHETHREFEAY ~ADPYARY JLIL LHEaZERa (L
miEBHAgLLTHOHAK SEEBMRBEL(ROS): H,0, O,

P65, P40, P90, P200 -FHRE— R : MyDSSHH RS FIL = | R {1 3& 9 HM. pneumonice (FREIFE4E . BREREMUEM. 2018)



|M. pneumoniae B R A F &7 DR |
Q

EEETE
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B-&5E1L) . P30, P40, P90

2)EMERH H,0, 0,

3)CARDS toxin (ADPY7RS JLIEEE. Surfactant protein ANDHEE)
(ZFHRI—. Mebio 2012&Y 5[ FH)

CARDS* ;33,2 (kannan TR & Baseman JB, PNAS 2006 )
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A e
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7L S| G

es syndrome)

CARDSk 2 [ZADPYRY ILILEFRFEEEZSDE . cHOMRRD Z/a1L
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M. pneumoniac Bk AHAI= 3 1+ 2 AL B 145 |
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o ED) &

13FhEk
ROS, proteaseEEE
—hthamE
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B-FITV U (LK)
—FE K- RERRE
R)E-3 14 72 o B

B {&lipoprotein

—TENA . IFN-a
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1BEL -k
Sl bR

(FZFR|—. Mebio 2012&Y5|A)
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Mycoplasma pneumoniae® & J& & F
- Terminal attachment organelle -

o= 9.:. i Imrnlul lcins - Tip Structu re
P30, Pes, P/BIC { T /‘\ -P1EH-P40/POOEE K
T pes wws ~29FFDABIKTE AL
A~ O EICEE

-EE) 1% (gliding)ICHBE 5
' fHRRES
*HMW1, 2, 3, p24, pa173E

fifa LT 45—
(Dsialoglycoconjugate
@sialic acid-free glycoprotein
MERr _____—  sulphated glycolipids

(Waites KB et al., 2008, Vizarraga D et al., 2020& Y& Z 5| F)

ase |- P24, P41

M. pneumoniaef&§I=5 1 2 HEE KT |

(Hu J et al., Curr Microbiol 2023)
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(c) Inflammation (d) Immune Evasion
(c) R FEFHE (d) S P =1 8¢
-HapE:H2SEE & — MR AR -lbmM:lg&fE& L., FEtERAE
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—TLR2, TLR6/TLR1IZ& %525
—REHEENSOH A FHLUEE ENBRROBEE

*CARDS toxin—caspase-1-HY A SV BEE ~antioxidantB$FRE £ —~ROSIER |
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W#IAITFKR E 11 o \
w
ie LN ]
2
E 0.1 é:

/& ——— Granule proteins

- oN

% \Q Trapped bacteria
= °
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®M. pneumoniae — XYL F7—EELE -IFhEREE

NETs (neutrophil extracelluar traps: #§ 4 ¥ e ¥EA)
DRIRIERA— SISO EIE

HREY -ZTRE(PIER, RBAIER)

(RBR—. ABREFSEE, 2020)



M. pneumoniae&fE EHRDMEEMERIZES

DT FIVGERERR
Q % TRURTOFA Lipoprc_)tein
- R —TRLEEH#:
4 % TLR1, 2,6 —NFkBZ L1
/ ATP U \ TNF-a, IL-1BEE4E
P2X7 receptor
=l 4omes T | &@-NOD-like
% L) Receptor (NLR) P3
Q pma /N F'KB\‘ —procaspase 1iE1#1t
"““C" EoD @D —caspase 15&1E1t
@ —IL-1BEEHE T
—,

I

(ZFRI|—. Mebio 2012&Y5|A)
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SEXRERE

*18%TM. pneumoniaefif&(+)

- #950% T FPCRTM. pneumoniae(+)
Th2BERETHS

NRRBE N
mERIgM Rk £ F(OR=3.13 W i
.[ﬂl%FF M. pneumoniaeDNAE;J:?- $SP -ARRAIATSARIHEES LSEERE
(OR=1.57) ?4:75;(‘;4@3&TNF_G

SP-ADR IO 77— PIFFERHSD TNF- a EEZ KRR

ATOMRARHRERERRE

Surfactant protein A (SP-A)

*M. pneumoniae— &8 L 5z #liia—
TNF-oZE & — B #liRa — B @ EiE

*SP-A[EM. pneumoniaedfE& LT
K[EBBMEZETIES
SR[EXREOHRHEAFELTOER

(BiBER. HRPLEE2022)
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OMEEW : Germfree animal

-EEHERZL-LGVEEOSY

*Reynierst& X (KE) ¥ Gustafsson @ £ (Sweden)
[CXY{EHShT=

WMEYE., RESE EBE REE. REFED
HMRISERASNTES:

O/—bk/ 47—} : Gnotobiote
gnoto(F1 S+ EE M gnosis=FEF Dknowledge)

biote (F1) 2 FEDbios=EFEDlife)

BRI OMEMERRESER

R EFRLGDH., BRRTORESRET
TEHFREED

- BiRE# /— I/ X/ A — : monoassociated gnotobiote

$EE B’/ —b/ 17—k : multiassociated gnotobiote

BEEIMATSATDOBAEERICKSMMAABIESHIE

o,
PAMPs

0?

TUS /¥R AEATFE

ra7rp—

EERE
CARDS#H%

TEMEEENE
FASE A
L

IFN-7
TNF-a

M. pneumoniae
(@DPathogen-associated molecular pattern molecules (PAMPs), lipoprotein
—STLR, 12 75Y—LENLI-3/077—2 - PMNIZ & B585H
—RAEMEY A AL (IFN-y, TNF-a) . FTERTFF (IL-13/TNFo il Fl)
@ROSE. CARDS toxin — il EE

(ZERI—. Mebio 2012&YEIA)
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FRIZH T2 T/aATSXTDREfERELE
w475 Z“Vo)ﬁ?_lilh(GF) 7Y AADRLEER (Hayakawa et al., Clin Diag Lab Immunol 9: 669-676, 2002)
Mouse CFU/lung
]Ql/jic ﬁi*l%l-(GF)V 17 z (8 @ﬁﬁ) Sirlzlgolellinfection
@ BE—REgO0aE) ' T8 x10°
@RER$ 0EE,488) 2.5 x 105
QIR 1.8x 105

- WiR<T4375 X< No.4&FH 2.3x 105

1.3 x106-5.0 x 107 cfu/= 7 R, BERIRE odbre “WhgTAaTSXTE I

RISRREBBICTREIESE S, e DL TIEE—BS, R
) fiR<A A7 7 XDIEBERE Ky BRBISBLT HBTE
ii) {262 4 275 X2 HAEORE 30X 10" DB I=,
iii) EZHNRE S:9x10°
iv) RIEFRRE '
(Hayakawa M et al., Clin Diag Lab Immunol 2002) 4.1 x 105
6.0 x 10°

miEF %<4 375X PAGLA D RIE
Mouse PA titer
Mock infection *ﬁ{*&ﬂi

<4
<4

<4 BE— R ()

i 22T XIRERE/— b/ 14— OIfRERER
(Hayakawa et al., Clin Diag Lab Immunol 9: 6697676, 2002)

Single infection
No. 4 1

“REGEIZIE

OLE U
WEEST= Ri&BEH%, 2,70
L3 [ FriAB 8 oD e E 1R
epeated infection bﬁﬁgéhf:o

No. 4 1

A, JERZ; B, mi&R$#%2H; C,R78; D, [14 B; E, [28 B

i< AaTFS5XTREE/—bN(F—bT) R[EE R S 1
T RBROY A A &R ummary
Stimulati | Infectio N (og/m) 1) |EVRZRALT. M pneumoniae BT T IVEVERL
ngsteain | n ean conen (pg/m ¥ BEBHES,
-2 - L-10 PN 2)M. preumonias BRI LY . 79 A< HBRE LU
No. 4 Mock 3415 ND 3.0+ 0.2 5.6 = 0.3 OO NBHE - R EEEETE,
Single |73 04 ND 223 £ 1.2" 1.3 +£0.1
Repeate | 216 |86+ 18" | oo . | . 638_%:9 3) BRI RN/ Bk & YIL-4, IL-10, IFN- 7
d 2.5° i ' ' L4y DEENEDHLNT=,
FH Mock 48 £29 ND 2.7 0.1 ND HM. prieumoniae @%&Oﬂﬁﬁ%ﬁ(:(iﬁiﬁﬁﬁ&d)ﬁﬁ%
Single | 7.9+ 1.1 ND 346 £ 1.7 | 41+02 NEETHA L REENT-,
Repeate 146 £ + 203.8 = </1271.0 + (DHayakawa M et al.:Animal model of Mycoplasma pneumoniae infection using
d 4.2" 145 = 04 30.3"+ 244.6" germfree mice. Clin Diag Lab Immunol 2002

@sekine H et al.: Immunological analysis and pathological examination of gnotobiotic

% Each cytokine was analyzed by ELISA. Values are means % standard deviation of the mean. . . - . . .
v ) v mice monoassociated with Mycoplasma pneumoniae. J Med Microbiol 2009

ND, not detected *, P <0.05 versus mock infection; f, P < 0.05 versus single infection. **, P
<0.005 versus mock or single infection.
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~ 1B ET40%, SEEET65%, 20 = TI7% I EHE
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2LBEEFRWE

DLAMP %
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3. MEPRIRS T %
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R7METHELUL LD LR E—MEFT320fFLLE
2) R IR i BR R & = It % (IHA:indlirect hemagglutination)
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fif k< AaF 5 X< hmsoxd 2A%EH
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FEEas
R DTS5 X%
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AR (A R)
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@ERFLEESTAATSATMA TIERATFOIRD LB IR S
DHREERT S,

fif k< AaF 5 X< hmsoxd 2A%EH
(BFRTAATSXTEEM0144F ., 20195 KET)

2 (MR- B ARR)

1L.RAATSARIMRDOESUHOZEIXLAMP EH DL
Q7n—JZkuEFAVEEFEM. BLU. 14A/7O%F
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FEMmER B (/R AR
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EEHOmEMEEREL T, EDEBZEHEZET 5.
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SEEEEREIRMERT SO —RERER TIEITHhhEL,
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(BERTAMATSXTEEME0144F, 20195 KET)

AR CMRRR)

DARBOELRIREICTH/OSARRAHEREShSZ(MICHIPELY),

Q7 HIOSARREDSRFIZE5H48- 2B D EE# T4
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(BFRTAMATSXTEEM0144F ., 20195 KET)
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Figure. A) Subcortical cerebral white matter with numerous
= | perivascular foci of demyelination and necrosis (hematoxylin and

eosin stain, original magnification x40). B) Immunohistochemical
evidence of Mycoplasma pneumoniae antigen  inside
macrophages present in the perivascular inflammatory infiltrate
(immunohistochemical assay performed by using the monoclonal
anti—I. preumoniae antibody and naphthol fast red as counterstain,
original magnification <50)
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AEDRCELSED

WEEDBBRET O ELE LT - Prevalence and risk factors of Mycoplasma bovis infection in dairy farms in [I)] ‘

i 1.

v
v
v WIDEHRETELE BEOHFC< W
v

Kiyokazu Murai’, Hidetoshi Higuchi> B AN Y 1 3T 5 AV BPIE AN I RO T 7 05 —H7?

VAN -
7‘!2‘?'473{@@ lJ 7’3 L\ . /0 D '(_ < l/ \ D:;,:Z.;, d Divi al Insitute of Animal Health, Agricult d Food h Organization, Tsukuba, lbaraki 305-
B H‘_\'bi\ D J(_‘) g— L) Laberatiey of AimalHealth, Dartment of Healthand Enironmenta Sieces, Shool of Veteriary Mediie, Rakuno Gakien Univeriy Ebetsu 069.8501, Japan
v AED BRI NEL< BB

ARTICLE INFO ABSTRACT

v E%"ﬁ}%?l_,% ‘ c k/J \a) b e D Keywrds: Mycoplasma mastitis s a dairy herd health problem with growing coneern in Japan. To ccmplement the lack of

Mastits epidemiological knowledge of the disease, we conducted estimation of herd-level prevalence and risk factor
" [ N Mycoplasma bos analysis for Mycoplasma bovis (M. bovis) mastits using data collected from Tokachi region, one of the nation's
v 4 ((_ 73\ é Prevalence largest milk producing area, in Hokkaido Prefecture in 2015. The herd-level prevalence was estimated at 3.8%
=1
Risk actor ():2.6%,5. region with 1

.. 0% to 14.3%.
v _M%@E’C\Bﬁﬂlﬁz (18 bi%ﬁﬁjﬁgﬁ D ) In this study, identified rsk P of with M. on farms were corp P
4 = — IEA farms and purchased cattle, after controlling for the herd size. Corporation-type farms may reflect higher fre-

quencies of moving cows and fomites to and from other farms, which increases the risk of pathogen introduction.
= | = ek =] 2 % Purchased cattle was considered as one of the major pathways of the disease incursion, and this finding high-

v ‘:'] LJ J: 2 EJIE‘{k D U]E =4 lighted the importance of more stringent separation or quarantine protocols when introducing cattle from
outside in Tokachi region. Due o the limited information available in this study and inherent nature of the study

SAMEDULWZRUES TT <) ERERA ! desigas, these results should be interpreted with caution and further research is needed.

Variable Category No. of No. of positive ~ P-value”
farms farms (%)
Q S 3
1-100 358 6(1.7) < WIVG AT ) —=v T DR
101-200 246 7 (2.8)
201- 180 17 (9.4)
Tie-stall 449 8(1.8)
Loose housing 335 22 (6.6)
Family-run 681 18 (2.6)
Corporation 103 12 (11.7)
Disinfection in barn No 140 321 = NE]
Yes 644 27 (4.2) mﬁ’jﬁ;ﬁ@ é‘;ﬁﬁﬂ"ﬁﬁ
Disinfection of area No 767 30 (3.9 1 ?{37 TA (ﬂEH‘\*ﬁfE
surrounding barn Yes 17 0(0) ‘
Disinfection of roads ona  No 500 18 (3.6) 0.700
premise Yes 284 12 (4.2) )
Disinfectant foot bath No 154 4(2.6) ﬁﬁ}?“_‘lﬂéo ﬁi@ﬁ$
Yes 630 26 (4.1) ‘ 417" A 3 ~
Yes 172 15 (8.7) 3 5
Use of automatic calf No 708 22 (31 J& < a %’ 1 ﬁrﬁ*ﬁg'@ :0)70:1 2 % )
feeder Yes 76 8(10.5)
Use of communal pasture  No 497 14 (2.8) 0.08
Yes 287 16 (5.6)
9
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N r—,
SRR Range MIC50 | MIC90
< : /ml /ml /ml 5
vl oTC (%—64) (ugie : (u%s4 : wwrm N
KM 8-64 16 64
FF 1-64 8 16
TS 3-128 0 128 @
TMC | 16-128 128 >128 s N
ERFX | =0.1252 | 025 05
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M. bovis - %

J Dairy Sci. 2023 Jan;106(1):589-606

BRDC (ETHH) O¥40%IcvrAT7FXAYHESLTVS

Table 1. Characteristics of pathogenic infection from 160 bovine respiratory disease complex (BRDC) cases in Northeast China between 2016
and 2020

Pathogen SWEMKICHT LR 000 e

Cases/total cases, % (n =
160)*

Bacteria, 156
Pasteurclla multocida mﬁ H 0/ 1 2563
el 131.7% a5
Ma hacmolytica 12 750
His i 2 1375
Exc 14 1063
Streptococeus 1 658
Other bateria 7 138

ycoplasma spp. 01
M. dispar 5 x . 57 35.63
i YA AT AV 1 38.9% I B
M. bovirhinis 39 2138
M. alkalescens 30 1875
M. arginini 4 250
C ined species 2 1438

Virus Tt
Bovine herpesvirus-1 . 55 3438
Do bt e P TILAR 2 29.3% 5 15.00
Bovine parainfluenza virus type-3 21 13.13
Bovine parainflucnza virus type-5 [ 375
Bovine respiratory syncytial virus 27 1688
Bovine coronaviris il 6.5

Mixed infection 142 8875

Mixed infection of bacterium and other pathogens 18 7375

Mixed infection of virus and other pathogens 0 30

Mixed infection of M. bovis and other pathogens 38 2375

A total of 491 pathogens were detccted by PCR o reverse transeription-PCR from lung tissues of 160 BRDC cascs, of which 156 bacterial
strains accounted for 31.77%, 191 Mycoplasma strains accounted for 38.9%, and 144 viral strains accounted for 20.33%.
“Percentage of cases with single pathogen infection and mixed infection with different types of single pathogens,
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J Dairy Sci. 2023 Jan;106(1):676-689. doi: 10.3168/jds.2022-22212. Epub 2022 Nov 7.
Dynamics of subclinical pneumonia in male dairy calves in relation to antimicrobial therapy and production outcomes

BALHBEM.bovis 137 LA OF / OV RMEZEICERME

Table 4. Minimum inhibitory conce values of isolated bovis sampled on wk 2 and 6 of a veal calf production cycle (295

Belgian calves)

Antimicrobial'

Item Sample type GAM TIL TYL TIA ENRO | FFC | GEN DOX  OTC
Sampling wk 2

B2 BAL? >128  >128 >32 0.5 05 2 4 2 8

B3 BAL >128  >128 >32 025 025 2 4 2 8
Sampling wk 6

B6 BAL 61 >128 16 0.06 012 1 1 05 2

BI10 BAL >128  >128 >32 >2 05 4 2 1 4

ECOFF" >64 ND* >32 >0.5 >1 >16 >16 >4 >8
'GAM = gamithromycin; TIL = tilmicosin; FYE=tylosimFiA=tiammiim ENRO—= FFE=florfenicot, GEN—=

DOX = doxycycline; OTC = oxytetracycline
*Different samples taken from the same animal at a different time within the observation period.

*Broncho-alveolar lavage.

"Epidemiological cutoff values, based on the visual estimation method as previously described (Bokma et al., 2020c, 2021b)
°ND = not determined.
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College of Veterinary Medicine
Veterinary Diagnostic and Production Animal Medicine

Mycoplasma-Related Diseases
return to Swine Manual index

Age: 6 weeks to market age (especially 2-4 month old pigs)

Clinlcal: persistant, dry cough and dyspnea with flare-upa of Often diagnosed on the basis of signs, lung lesions at necropsy and slaughter.

Mycoplasma Eﬂz%’::g;" él E::i':; r:;ng .al:i(;?::t'r?:ﬁgfjl::grzlt:::;‘. demarcated gray IFAT of lung lesions may reveal mycoplasmas. Difficult to culture. Serology (CF,
hyopneumoniae Preumonia consolidation, mucopurulent exudate in ainvays, Morbidity ELISA, and IHA) is sometimes used for herd diagnosis. Improved housing and

variable/mortality low, Histologically there is marked ventilation with reduced stocking density help in control.

lymphoid hyperplasia around airways.
Age: Usually in 3-10 week old pigs but somelimes in young

adults.
Mycoplasma hyorhinis Clinical: Acutely affected pigs visibly ill and with fever. . " . o "
This erganism can be found in  Mycoplasmal Abdominal tenderness with preference for sternal Isolat!on of the organism ’T""‘ acule cases. Mqrbmﬂy 2010 35% bu,l “!°’”3"‘V low.
o - N " - Infection may persist in joints but many lame pigs slowly recover with internal
association with various lesions Polyserositis recumbency. ; . P} N .
: ‘ ; N - Lo . " o - adhesion and poor gains, Differentiate from Haemophilus
in swine but a primary role in  |and Arthritis Lesions: Serofibrinous pericarditis, pleuritis and peritonitis. arasuis andStrent S SUis**
disease is unclear. Later there may be fibrous adhesions. Arthritis often severe e gL s
in one or more joints; later, villous hyperplasia, possibly
pannus.
Age: In pigs 12-24 weeks old.
Mycoplasmal Clinical: Lameness, difficulty in arising, kneeling in some, History, signs and lesions are suggestive, May respond well to lincomycin, tylosin,
Mycoplasma hyosynoviae Ar{hritis Often in straight legged, muscular pigs with hidden joint or tetracycline injection. Isolate organism from acutely infected joints. Differentiate
swellings. Serofibrinous exudate with synovial membranes  from Haemophilus parasuis andStrep. suis, erysipelas.*
swaollen,

3

VRO~ A 375 X< B

—HLUEREE

D 102 ~FF4ARAFALABLIE (FL—F—5) @D 96 FHERK @ 99 BoEAVLIE
@ 84 EA7ATLF B ERAE @ AT rTAmF

@ 719 FEW-EREEEEN(PRRS) ® 76 A—xAX R

@ 101 FR-VHEE @ 82 FAE

O #ER%: Mycoplasma hyopneumoniae. M hyorhinis, M hyosynoviae

(1) B2BEE 4 PCR
O &H, BETR(BCEMOTE=THRED {27 X TRERELT 3D a7 AT
ER) OEBE THEMICRLE A hyopneumonize, M. hyorhinis 35 L(F M
@ EmicBEEREREL, BEEERLD, BT hyosymoviae? HENFHMENICKEHTSPCR
FEILEL FRRENTWS,

@ #cE, SR ROEL, BEREEHD,
(5) MHERRR (HRESE)

(2) BEREE @ M hyopneumontae : i EIR AL BHL
D SR % (PA) 3 LIRSS SRR (PS) : TSR THMERT S, 3TCT14R
M. Byorhinis (ZLoTRZS, PATIE®LE METHEEL, CEEREELLEE, S
WAl PSI3 1~2 5 AMEI®ICHOND, B BHL (s i SRR UF R A 1T BHL &
CREE-, @5 3 AR TR, ErEMICEE TS, EME L EREL2~

v, 3ftEAEtTak,

@ vAaFTAvhk @ M hyorhinis #5110 M. Byrosynoviae: B3l
M. hyopneumoniae {Z)->TIRIS, BT Al MK, BIERETEHS DV T 5% AT RN
RICZELWA 3 4 A ERLEEOREE S PPLO HF I L. 37C. 5%C0: %
ZibhD, RERLERETRREEND, BT HTFTs AMETHESD,

FILEC (1%RE), BAEEOERETIL
M. hyorhinis \Z kDR LHEND, (6) FEEAMBEE (TTSATMK)

@ vA=FFX~HEm% O SEXHE R, L3I E AT O &
M. hyosynoviae i~ o TS, 3x AL AR SUEFRR O S L R IEARRORTE
ORISR, @ REXFEBLCLEEBERERO)ERE

FELY R B DB R
3 ® & @ BEFATRETXEE) RBEEE S

O MoE3E, FEMETICHONAER S 2 A E T,

ORFEAL, BT EOER, fi (<= @ REBRCIVREADLRIERFEIREES
FIATHESR) 25,

@ FREFELTIE- BIEREONEOEE, @ M hyorhinis i~ L= TR ITE-DHWER

e AREER O

@ BEfGERATHEEORGCBEDES M. (7) fEERtERE
L M. Byopneumoniae 31 U¢ M hyorhinis (25
WU, REERLFRENFATE, REAICT

AT IR RIFERHT 5.
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_____ BRI SLéA 8199 8(035)
oz $0.37 50.63 $(0.26)
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Pathogen/Combination | Difference from | Difference Difference from

S/ RABR baseline in from baseling™" | baseline in loss per head placed
%MCT™ in ADG
MR T wMMCTS% | A= T4 M—A 74 OIS ) odRk s oE
Elﬂ! 1H :Fm#'t ﬂi (B IARA. ErETHE)

Hr FER, Ao ImEYTL)

M. hvo 2.15% 0.04 182 80.63 (8.0

PRRS 1.68% -0.11 (-20.9)) §5.57  (s0LE)

SIV 1.87% -0.04 (-18.2)| §3.23 (348.8)

PRRS and M. Hyo 5.43%**M**p -0.14*M*P (-63.6)| §9.69 (L0465

PRRS and SIV 4.34%**544p -0.16%*S  -728) S1041 (11223

SIV and M. Hyo 3.46%**¥M*S -0.18%*8 (817 §10.12 (1,003.00

NP . S=combinations vs. M/P/S; P<0.05
*M,P.5= combinations vs. M/P/S; P<().1

F1) A=ZFA i, EHREANIEEECRVREL: LToSEATOEEEYS PO RESTERLT
RUShiETHS, £, BAEG  BEE: 71—=¥ b 74w HENS1ESCHELTULE,
E2) MCT% IR, o - RERE - RFRER (- REXOHE) OAHENOHSTHL,
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Time

Ok
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