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antimicrobial susceptibility of Mycoplasma hyopneumoniae
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Abstract : The present study was carried out to investigate the prevalence of mycoplasmal
pneumonia of slaugter pigs in Youngnam area during the period from 1995 to 1997. The pre-
valence and pathomorphology of gross lung lesions were studied from 682 slaughter pigs in 8
swine herds. Gross lesions of pneumonia were recorded in the lungs of 442(64.8%), from 367
out of them(83.0%) were diagnosed as mycoplasmal pneumonia.

Microbiological examination was performed with 197 lungs with gross lesions of mycoplasmal
pneumonia of slaughter pigs from 8 different swine herds. M hyopneumoniae, P multocida, A
pleuropneumonise, Streptococcus spp, Corynebacterium spp, and H parasuis were detected in 24.
4%, 48.2%, 2.5%, 11.2%, 3.6%, and 1.0% of the pneumonic lungs, respectively.

A total of 48 strains of M hyopneumoniae was investigated for their in vitro susceptibility to 8
antibiotics. Among the drugs tested, lincomycin, oxytetracycline, tiamulin and tylosin showed the
high activity in minimal inhibitory concentration(MIC) of 0.04~5pg/ml while erythromycin
showed low activity in MIC values(1.25~>40pg/ml).

Key words : swine mycoplasmal pneumonia, M Ayopneumoniae, drugs susceptibility.
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M B2

9 A mycoplasma 3| ¥ (mycoplasmal pneumonia of swine ;
MPS)e AAAFHoZ HAHT gon AAHE A3
NFEe 288 AR2A 1 LAFS Mycoplasma hyo-
pneumoniae (M hyopneumonige)= A 71 BAIHEL o
oA Aoz ¥ gAY

Mycoplasma 3] #-& A £#Q) vl 7|3, FAE, A
BE5¢ A% 59 EAE YehL & IH&E o
Y sAls A glE Heln RE A9 HAd g4
o] 3 YAFHE 24N HH Y FHENA M E3}
A Yebdtt. Mycoplasma H @9 88 AFH2E ¥
7], HEgGoln ZAE T JEE HAJ BRFEL
2 4. =% mycoplasma HHY FE) L F4
$de WA #F =& Ak o dan 3y
¥ Z4¢ Jehie 7|%e g9 og o 10-1692
adzlx 9oy H2Z mycoplasmart =7 F9H]
AA ETANA G52 oY EFEY HolA
272& Yehiedd e o 6714 ojdo] £285HE AL
2 1ase o,

Mycoplasma 3@ 9] 73§ L& Aol vlhoj e 29t
E¢gddrt g2 olE g e 387 Ay d
£ A 7)E 9908 FEHIE FAWE FHAR
o WUATrY A o] EFE3] WEY L ¥

&t} ¥ mycoplasma WP #7], ¥ §F ARER
WY #3894 o8 2A #¢E F Ao EFAY
9 Q% QAR+ Pasteurella multocida (P multocida),
Actinobacillus pleuropneumoniae (A pleuropneumoniae), Strep-
tococcus suis, Salmonella choleraesuis, Ascaris suum %-°)t}.
E3] P multocida 3+9-S mycoplasma ¥y & oL o3
AZlets 237 9]0 ™° Yagihashi e al®& M hyopneu-
moniae 8} A pleuropneumonige 7t EFZGHH HHo
H% ¢85 ™ A pleuropneumoniae G} ¥ M hyo-
pneumoniae & W FLEHI} Q& AL FYSAT
Mycoplasma 3| B¢ 53 T ETAA SAE 4
§ 4HY 0 2 medicated early weaning(MEW) ¥ &7}
ET A2Ao] £48 Bde2 ¢EA o gy
£ FERIAE ETY 19 E Y] A3t gAA
S¥He HUFoZ AASD itk GEtA Fue AY
BE GEFAA EAA H1 o AAH R 7}
ZFX 711 Q4 mycoplasma HPol]l thsted 1990:d o of
H3d $dg a7/ A=z QoY o] e A
A4 a2 4AAS HAFol AtEL £t e A
o}, o] ¢ A& AUsA E AFdMe FEA
ge] A A2 F mycoplasma HHEE HHBZZE
gobgta otge =& E9 MY WAZAL M hyopneu-
monige 9| 2] L FARFA AP E AU

1
ede A43 3o s B ogo HY Nz % 4
Table 1. Performance of 8 experimental farms in Youngnam area
Gow  Fam S S TR RS et v e
A 480 21 21 6 184 115 AIAQ?
B 600 21 20 6 160 97 ATAO
I C 500 22 20 5.3 165 98 AIAO
D 500 21 21 5 165 98 ATAO
E 600 19 28 7.5 175 100 CNPF?
F 500 19 19 5.5 165 95 CNPF
! G 600 18 23 6.5 165 97 CNPF
H 500 19 21 55 170 108 CNPF

lNo, of weaned pigs per sow per year, 2All-in all-out
3Ccntim)us nursery pig flow.
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AREZ 19959 19 7E 1979 1249744 & 4¥
€ AN 9Ae 8 FERY v 4L
Table 14 gl whs} 2ot

FAE AEFRAME & A7t oy 28] A
AT, AN 2, $HH 84 F9 9 2] &
Toz TR 29 4/ F3A, B, C, D) allin
all-out(AIAO)E A8l FEFLZA vny #7o]
FEEY TEE FAS BAYA HALYA Brucella,
A 2719, A 5o 42 ¥t IZE, F, G H)
o B¢ ZEA S KEAR] JBALAAY 53
22 37 APo] FFE oJBLR LAHE T
1, ©]F 27} ¥73(G, H)Z porcine reproductive & respiratory
syndrome virus(PRRSV) 34 <4 o]t}

EEES MYy YHETA L MZHF 8/ 7 =5
€Y ol g AAE §4H HAbe st £33 ¢
AAEgen Z se $XE YA HE 71 E8 T myco-
plasma @S & & & 71BA HFA4E Morrison
et al’9) Wo] Z3to] H g WW percentE 2 A

% 6829 HME FASt SAHo2 HEE e
HE FAUE 534 729 A 197709 A
We JEhA @& 9 15718 F09E AHsd 4y
AR o|$dtd 4F AP T}

HTEH AL ABAZ e A9 ¥ U
d7g ¥ A2AE ddste AU g 24 2709 gy
Ao FFgon 149 FAuiAE 3714 HEE,

£ A& p-ELE A8 Suphylococcus aureuss
YA Led 10% CO, HEIZ 37Col| A 24~484|7F o
F¢ F QA AFFHEA 3t FHL AAE
pi a2

M hyopneumoniae & 22| : EFTFE American
Type Culture Collection(ATCC) 250955 A48} o0 E7
38 AL Dr. NF Friis(National Vetrinary Laboratory, Co-
phenhagen, Denmark)2 5-8] £ §ol Z+F A|gof AL
gt 2w & Fris medivm'*g AlgaQon M
hyopneumoniae & £-2)3}7] $)8}o) Friis brothe] 5%
rabbit anti-M hyorhinis serum3} cycloserine® A 7}3g
o FHuj A= broth 1/ F purified agar(Difco) 8.0g2 3
7}3ted pH 6.82 2A 4}

Friis'’, Gois et al "'¢] ¥Hdo] wa} slso) gle 23
o Bzl TY¥E WY& 22 AR on
o] v ASode FY 22& AF3A. 5 FHY

L2AE WA H3te 22 AdEL = B4 82
¢ A7 v, 7 E4E F Ad2Ad 05mlE 4.
Sml¢} Friis brothol] §o 10°~10°717]) A& Aste 3
%€ brothE 8% CO,7t #H¥ TutEr1& o] §3tq
37Col A wjgstAN TR pH W HE 253 &3
o

Growth Inhibition(GI) Test : Clyde'¢] ¥ ol wa}
Friis brothel] 4 4~59 wiF@ FAg 10082 54 [10°
colony forming unit(CFU)/ml]&}¢] Friis agar plateei] 0.1ml
€ SUs d2dM HFdo] &M 29E 74
HR % ¥ E7) §¥Y S 79 disk(6mm diameter)o]
0.025ml & & 3}o] plateo] &2] 37T A 447+ w3
o 2% Auj£(10~3000)¢] FEEv|F o2 plae EH
& A3k diske] F¥ol| Heto] disk 279 24) o] 4}
A Atz g o HEAAE ez BAHRA FF
€ TR

BHH Ztd HAL © M hyopneumonige o @ ¥4
A 744 N YL Yamamoto et al P9} Wrgo] we} erythro-
mycin(EM), kanamycin(KM), lincomycin(LM), neomycin(NM),
oxytetracycline(OTC), tetracycline(TC), tiamulin(TM), tylosin
(ML) 59 AAE 4F SuE 2o 74 E+
(H 7.6)2 AT #A3te 100p1¥ microplate(Ug)e} 2
wellol 23§ £ 359 w)ok¥ M hyopnewmoniae & broth
2 100 43 A HME gAs E2HE 7
welld] 100p1& HFAALH P2 Z & FAA7 25
A e MGd s AFEA B2 brothE 7 plated] X F
AR 7 plate= FHA DE3A 37T A wjF}
How W2EF gdol &3] o2 WAL
o 2 welle] AF e 4287 e HavE
£ minimum inhibitory concentrationMIC)Z 37393t}
TATY WEBRALS MIC7F KM, LM, NMe| A& 2}+2}
20pg/ml, EM, OTC, TC, TL, TM9| A& Z+Z} 10pg/ml o]
Ad o Y7oz B4

i

19954 195 19973 129744 F2A%¢ A9 o
SRS dotry] A8 DA E 8 FEFAA A
€ T3EF 68259 U S4A @ 2414
5} Table 2¢f thebd uhe} 2ol

A 6825%F 425 (648%)7t Y EE Egoz v
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Table 2. Prevalence of pneumonia in slaughter pigs in Young-

Table 3. Prevalence of mycoplasmal pneumonia in 8 swine

nam area farms in Youngnam area

Mycoplasmal No.(%) of

Y No. of No.(%) Cff No.(%) .o'f pneumonia/ NO.‘ of No.(%) qf pigs with

ear ) pneumonic MPS positive P . Group Farm pigs pneumonic lasmal

ungs . ncumonia 4 . mycoplasm;

pigs samples %) examined pigs prielMmonia

1995 115  94(817)  80(69.6)  80/94(85.1) A 120 73(60.8) 61(50.8)

1996 217 137(631)  115(53.0)  115/137(839) B 141 67(47.5) 52(36.9)
I

1997 350  211(60.3)  17249.1)  172/211(81.5) o 104 50(48.1) 40(38.5)

Total 682  442(648)  367(538)  367/442(83.0) D 45 26(57.8) 21(46.7)

Subtotal 410 216(527)  174(42.4)

o ZgERen A5y TAHHL 19954 115F E 52 0769 32615)

F 9457(81.7%), 1996x3 9 2175F 137%(63.1%), 19973

° T:( %) o 27T S 13TF(E1%) ] F 85 68(80.0)  55(647)
9 350%%F 2115(60.3%)9] ZHES Yehfo] FAAH o I

2 HYg WAo] pASE AL BT G 65 59(90.8) 54(83.1)

Mycoplasma & #1537 she] $44 A} Ho 70 se43) 5743
242 9Y8so AAE I cranio-ventral consolidations] Subtotal 272 226(83.1) 193(71.0)
AEE 2AY AR F 6827 F 6TF(38%VE AAH ol 682 442(648)  367(538)

o Ay = 199534 1155F 805(69.6%), 196\
d 217%F 115F(53.0%), 199734 350%F 1725(49.
1%)° A mycoplasma ¥ H 47 0] Uehgdch ojel @ 43
& AA AFPGol AP 425 F 367F(83.0%)EA
E5EY HEF /M B FEE A3 Ro] myco-
plasma ¥ 3 o] i c}.

870 39 F3E AHY LALEE Table 30] &
upgt o] P LA o] 47.5~90.8%F e} on o|F
mycoplasma 3 9] SYEL 369-83.1%8 FAEE ¢
FF AAL el 129 47 5AAME H3E
BEol YT 52.7%(475~608%)% L+ENG 28 mycoplasma
WY AL e YT 424%(36.9-50.8%)9] LA ES
BT 8 079 4] sFolM e AdLAE Yet
3 A7 Y7 83.1%(76.9~90.8%)2 UEIEoH myco-
plasma ¥ 32 BT 71.0%(61.5~83.1%)& JeEL) o}

73 029 9E 2448 L 828 070 178 ¥
& %9 mycoplasma 33 o] L3t B HHfE F
I 28 & F U 53 porcine reproductive & re-
spiratory syndrome virus(PRRSV) &4] 94 -& Jehyl i
9 G, HE A9 B¢ v& 543 vius& 9 mycoplasma
ol 433 A AL UL E & F AUt

E&E 68259 mycoplasma W3 #AAHE 71@A
HEATFE SR EPHE B EFEE T8

3o S B0l AvE 4] FRHAD)H FFE o4
9 3F7) Aol Ux 4 FHUF)LZ Yo HA}
¥ 23 Fig 1A BE uis o] 1T, IF 9] 40| &
Zt A4 00] 57.6%, 29.1%, A F 1~5 ALo]7} 15.4%, 22.
2%, A 6~19 Abo} 7} 10.3%, 24.1%, A5 20~35 A}o] 7}
8.6%, 14.7%, A4 35 o] Aol 8.1%, 9.9%% L}E}yo.w
=Td 2 M 029 B, A5 00] 9 o A
52 3% 2o EAEE ETF A mycoplasma o
o] o] UBUH 47t g2 AL 1T 2o giA
Ao NFNA A vebstth A5 6~19 Atole] A3
£ ETHZ A EY O] IF 2k 29 o] &4
Yeht 3 E9e s@Evio] $HYEA £xdu 3l
60 7

! W Grow |

‘é 40 + M Grow 11

e
£ o |
0 J T ,
0 -5 6-19 ' 20-35 ' >35

Bronchopneumonic score

Fig 1. Frequency(%) of bronchopneumonic scores of pigs from
2 groups of Yougnam swine herds.
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€ ¢ 7 AN ¥8 =%E9 2 514 mycoplasma
ZHES +490) 61.0%2 7+ A Yebd: HA 4,
+34, F74, A4, +9F40] 4L 59.6%, 39.6%,
27.6%, 23.2%, 22.6%&E JEon YA Ge] 154%2
Mg % A EE YE AT

43 0 2 mycoplasma P4 Zo] Ax 3 1977 X
H@gol JepuA @& 3 15740 o ¥ AFeE
FAHA I Table 4o Urebd Hhe} o] mycoplasma 3
iAol sl HAM M hyopneumoniae 7} 24.4%, P mul-
tocida 7} 48.2%, A pleuropneumoniae 7} 2.5%, Streptococcus
spp7} 11.2%, Corynebacterium spp7} 3.6%, Haemophilus para-
suis 7 1.0%, 718t FF7} 6.1% $YHR o wol ¢
= M P multocida , Streptococcus spp7} 22t 6.7%
=A%

Table 4. Microbiological findings in 212 lungs with or
without mycoplasmal pneumonic lesions(MPL)

197 lungs with 15 lungs without
MPL MPL
Microbial speices

No. of Isolateion No. of Isolation

isolates rates(%) isolates rates(%)
M hyopneumoniae 48 244 0 0
P multocida 95 48.2 1 67
A pleuropneumoniae 5 25 0 0
Streptococcus spp 22 112 1 6.7
Corynebacterium spp 7 3.6 0 0
Haemophilus parasuis 2 1.0 0 0
Others 12 6.1 0 0

¥2¥ M hyopneumoniae 4859 th¥t microplate method
2 §3A 5 AAE AA S E A3 Table 59 31
£ vlg} o] erythromycin®] 7 < MICY] 417} 1.25~>
40pg/ml, 71€} FA o) A= MIC ¥ 7} 0.04~20 pymlE
Uehfic) o) 5 oA)e] MIC ¥ E K erythromycin
dre Bedd A¢AE7t WS Jehgien e
YA ol Fe4E Yehidnt. Neomycin
dj4}¥ MIC 90¢] 10pg/ml, kanamycin, lincomycin, oxy-
tetracycline, tetracyclineo]l += MIC 900] 2.5~5pg/ml2 }e}
won tiamulin, tylosind] A& tR&9 FF71 1.25pg
ml o] 3ol A MIC 90& YEehlo] Huy g& BFA o

e Re ¢ F AU

Table 5. Minimum and maximum values of the MIC for an-
timicrobial drugs and concentrations that inhibit at
least 90 percent(MIC 90) and 50 percent(Mic 50)
of 48 M hyopneumoniae field isolates

MIC range(pg/ml)
Drug MIC 90 MIC 50
Minimum Maximum

Erythromycin 125 240 20 10
Kanamycin 0.63 10 5 25
Lincomycin 0.16 5 25 0.36
Neomycin 0.63 20 10 5
Onxytetracycline 0.16 5 25 125
Tetracycline 0.32 10 5 125
Tiamulin 0.04 25 1.25 0.63
Tylosin 0.16 25 125 0.63

o &

A mycoplasma YL WHEl ¢ & HolY
HAHES A glom B AJNA, T & T2, AR
28 74 F9 5AE Jepiy Hd@ AAF &g
o713t A¥oln. 53 o] Ay YAMZ F geA
M hyopneumoniae = 2o £MA 53 3l PRRS u}
o2, A AFF AR vlojei 2 | st A& AAA
7t B¢ R o2 Bojste Wy s = porcine respiratory dis-
ease complex(PRDC)9] 914 QA2 A o,

M hyopneumoniaed] =R 71 @A 9] FHAHE o]
Fol A& ok7|AA ©E mycoplasmalt 7|EF AFA
A ¢ dodle AU0E F4E 4 9127 mycoplasma
W@ ST FAREE M hyopneumoniae 9 §739)
2L, T #el, nematodes(Ascaris suum), A (P multocida,
M hyorhinis, Streptococcus suis, A pleuropneumoniae) 2]
ZEAHA o) g3 FeHopPe,

€ ZAA 229 £44 A¥AAE FAE 2
3 FAE 68259 64.8%0)4 HHo] ARHALT o]
% mycoplasma 32 A A9 53.8%8 A At £
WPAAE 89 A 4425 ¢ 83.0%7} mycoplasma 3]
Hol Z9E ALZ Hop YRR FEFY FHUKE
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AN =& ZYol o]FoA T ALE ¢ 5 AT 5
Ay wE LAY L 47.5-90.8%, mycoplasma H-L 369~
83.1%2 T43A debgod 53 A € 84
o] #Fd gl FAE YL FFE Aols} Q
AEY AL PRRS7} F9E 5732 mycoplasma 33 9] &
Aol & F713te] R HHE 2UFA Y= AL ¢
T AUt

Mycoplasma s @ol i@ o d7AES] HF =4}
ozt sy FAREY, e BIAEY A e
A e FE L 4 igd #g4F2AC 5 9
H AP et tha e Aol QAT girie
FAES ¥ U Z9HY, LAY TS 18
e T2 E A9 A mycoplasma WP o) 30~80%
£ AAsEs "oz vt 9em”, Pointon e al 2
SZ2F AAAN F3E 100%, =TE 794%7} myco-
plasma 3} ¢} £ H 2738 Yehdda 8900, Lum
3} Falk™= mycoplasma 3] @ 9] 8¢t &7 0] 70%9] o]
&tx B gloh

Mycoplasma ¥ 8 3 Y ¢ #AE /M- 712A Y
AL e ETYE HEe YA E A 25 &
78 HAY AN HE BEE 37 Ago] EAA
HE IZoA 123 vjasd A 0& AYstie BF
= YeEgon E3] X4 6~19 Alo]& 24) o4 &
vehg o B sEAde WA 2XHY gleE ¥
F Uk B vGE N E dolus) 9% 24}
AAE $AGel 61.0%2 /M3 £& RAHES YA
om ojgizhe} ARe] FHE] & AL HRYH &
£33 999 7198 Aoz AP} Liumd} Falk®E
Z1@AAY o] 63%] HelM ety FFEEE 9~
76%7 A H#o| BT P oH, 7| BAAY 24
< A9 A 7 ol ety 357 Aol 243
T =ToA o] o] BAR}A ¥ ETET 20 A
T A Jdehdda #3350 o /@AY
WAL A8 A2 M hyopneumonige G AMNE H1E
u QTP

Mycoplasma 3 H 9] x7]ol& Hgo] FAH T 7T
EAAGE HEEE /5 AA Hed o HiA
M hyopneumoniae 7+ %o] E£A3l7) Wi RS 9
3 o] AAA Au AR HuY w3 WHe F
AHA 1 5= glo Y9A #e7} $oldA &
t}. =3 M hyopneumoniae = mycoplasma uj X ol A} A%

ol M@ g1 2 FE Tl M2 JFHe2 Y
2o 2AS Age FH Yot & d¥dAE M
hyopneumoniae , P multocida , A pleuropneumoniae 7} 242}
24.4%, 48.2%, 2.5% £ H1Y e Egd o
e en 71 BAME A5 AT %A A G A
A& ARHA g3kt Morrison et al*& HHAa70) )
= A AN M hyopneumoniae, P multocida, A pleuro-
pneumoniaeE Z+7Zt 24.0%, 34.1%, 27.0% ¥ gon,
Lium#} Falk®s S2EX M hyopneumoniae, P mul-
tocida & Z}2} 83%, 43% %2 &Y =78 M hyopneu-
monige TEZFF 0] 17~75%, EZ7Ho] 0~44%0] o] &
o Ru@ v glen Gois ef al*, Smith er al 7S M
hyopneumoniae $} P multocida 7} &7t 459 H@4 A
o A% Fxe] B 9F¢E vAda Hudgt ol
Zol gi¥e d3aAES
tocida 7} 429, &84 o P(swine enzootic pneumonia ;
SEP)| F8 99AYE AAsL 91om mycoplasma
ol HAH ¥ 233 P multocida o] #E L HE
WA XS] &A% o3 E JHA S A FHe, oA~
714 F dlolg2A AW 1A e FEdd HEE o
% 43N £ ol AHH o2 FH= o Jo”,
Mycoplasma 3 @& F=A 713 S8 FY F9
stz Ad4EY E ¥ 2HE A8 mycoplasma
A3 e ER KA GeHoly ulgo] Bo] 28
7] g g Ao ojlgo| @2 o] YHE P 3
7] A% AUHEE 2840 d&o| A HT Yo
ez FEZME mycoplasma 3o 7 F A
EAE a8 3] A Pyoz FAUAY A S
o] 7} B#s} o Qe AFolth. AR Al A
AL UYehE ZEL AEYA mycoplasma HHL
AINAD F onz ZE9 FYA N I o5 ¢ X
EE o) 2¥E 9A =& 2E7) 9% F4F Wy
dta Algdot. 229 M hyopneumoniae 485 )% &
A Z4A4 AAE AAF A3 erythromycin(EM)e] 3
£ MIC 500] 10pg/miZ veh} BelFe] HRAxrt |
A& Yeh 2 28 kanamycin, lincomycin(LM), oxytetra-
cycline(OTC), tetracycline(TC)oll = MIC 900] 2.5pg~5pg/
m2 FFE9 Z4A4E YRR n T™, tylosin(TL)o|
€ W29 257} 1.25pyml o} ste A MIC 90& i}
Yol Hlay & #rdel gle A% ¢ F Al?d‘:}
Kwon et al **& OTC, TC, TL, TM 594 440l =

M hyopneumoniae 9} P mul-
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EM, streptomycindfl & ZrAdo] ¥ Ao BIH v
et olgi g A& vl 90t & myocoplasma
Yo 73 Aoz ¢3A OTC, TC7} £ 4 YA
€ FFEY #54E Jehho tetracyclineA]o] o §
Aol F/HRL eS¢ & Jon F4UL gE
ol A mycoplasma B & Fx| 7] H# ©|E FAE
HIAEA ALR3G7] HELR AlRET.

i B

1995 -] 19973744 FdA% 29| mycoplasma
HE ZAREE Yotiy] Asto 874 FEZAA A
68259 =& A H@Ae dastn 497
Q1 M hyopneumoniae® ¥ 3t Z+F §I A U 3
FAAEE AN 29 de3 22 4HE QAT

QA 87 FEFNA ALSH EEE(682F)
g <44 A TANEE 2AE 29 648%71 ©
Y Z& EsHe FE=ENLH o]F mycoplasma 3
FHHL T HAISF 9 538%, HEF A0 e 425
Z 367%(83.0%)8 A st

3%7) 299 B4Rz o EFE Yo myco-
plasma H@H FASE 71FAAY AFE 2AHE vt
3F7 F40l AnE sRID)RTE 3H7] Aol
thiste FROT)NA Hhazo] YA Exsgon
mycoplasmast EFFEE Aol A THER: &
A Yebsoh.

Mycoplasma B @A 7o) gl 19770 sjold AF %
A ZAVE AN 23} M hyopneumoniae 7t 24.4%, P mul-
tocida 48.2%, A pleuropneumoniae 2.5%, Streptococcus spp
11.2%, Corynebacterium spp 3.6%, Haemophilus parasuis 1.0%
So] RalEglon Bag 4852 M hyopneumoniaed)
dg FAA #4544 A¥elMe tiamulin, tylosin, linco-
mycin, oxytetracycline Foj A& R &9 #F7t ZFA
£ YEH A 2 LHMICI0 <2 5pg/ml), EMo) A& A=
9 @7t W& Uehl A THMIC 502> 10pg/ml).
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