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the Control of Mycoplasma
hyopneumoniae
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1. Background & 5/+H

1.1 Porcine Respiratory Diseases Complex (PRDC) J&F B ZIRSES1E

--Multifactorial syndrome

-ZMERFBNEE1 Primary agents J& X% )& Secondary agents 4k &% J&

= PRRSV = Actinobacillus

WS PR i 2 lEurErom SO
= PCV-2 89 S A 9% TR AT TR

EEZS R = Haemophilus parasuis
= Influenza Bl 5w A =

$ 7 R 5 = Streptococcus suis
= Aujeszky B BEER B

PHIE R » Mycoplasma hyorhinis
» Mycoplasma HESTR1E

hyopneumoniae

FIER S JFRAE



1. Background I 548

1.2 Mycoplasma hyopneumoniae &7 R A&

--Often subclinical % 23 I PRk Ge
—-Clinical IGFREER

= non-productive cough 1%

= increasing the FCR & 1A Rl %

= decreasing the ADG [#IX -3 H 4 &

= more heterogeneous weights between pigs %] &
i PRAE IR AR
= increasing cull rate and mortality ¥ IKFFIFET . H 44
--Ihfections with M. hyopneumoniae can cause
different lesions according to how the illness

g;'ogresses. BIERELRRE, FEFRREEREDR

= Red to purple-coloured areas of consolidation in the
R IR A cranial ventral part of the apical, cardiac,

accessory, and diaphragmatic lobes. fEfffigaMH, O
) e R 0 P R A B 2T £, SR AR X

Clinical signs

Lesions




1. Background H 5/+H

1.3 Mycoplasma hyopneumoniae control strategjies % 7 JE A i 4 B2 s

--Diagnosis 2§t

PCR is the most common diagnostic
test done on lung tissue, nasal
swabs, and samples obtained using
tracheobronchial brushing or

ELISA tests, antibodies against

M. hyopneumoniae can be detected
in serum, which can arise from
maternal antibodies, infection, or

lavage. rnal ‘ tion ‘

b ST ‘ . ELTSARE I o A4 0] 1 375 Ao e
PCRAZ B WL Wi i, ] FH Al i }ggccgéﬁt}ﬂgg %ﬁ%ﬂg@{gﬁg ;; Q?Fm
L. BT, SRR , AIHE e IR N ST

--Treatment and control 577 5 &4l

Antimicrobial agents that work against this bacteria include: tetracyclines, macrolides, pleuromutilin and
fluoroquinolones.

ERHDIEAMERBIUFRIE. RIANEER. BEME RN R EETZE.
--Vaccination %%

Widely used, since it reduces clinical symptoms and pulmonary lesions and improves productivity. In addition, it
reduces the bacterial load in the airways and the prevalence of the infection on the farm.

BHE AR MR, RBIERERAEREE, REEFEERE, FRRIRRIEF R4 E R E R,
--Eradication &4t



) 2. Objectives of study T H ]

= 2.1 Highly effective antibacterial for clinical eradication and control of M. hyopneumoniae were

screened through drug susceptibility testing.
A T 247 At e 0 e Xof 4 il R SR AR s i s 2540, Al S I R E i

= 2.2 Determine the susceptibility of M. hyopneumoniae to tiamulin. Minimum inhibitory concentration
(MIC), MIC Range, MIC;,, and MIC,,values were calculated.

T 7 2 b vl 2 X A i % SR AR UL, TF RS Goth i MR EE (MIC) |« MICYEH . MIC5oMIMIC,fH

= 2.3 Based on the PD and PK data of Tiamulin, combined with the results of susceptibility tests, the
precise dosage of Tiamulin to control M. hyopneumoniae was determined.

A TRWHERMZE (PD) MZGEN 2 (PK) B8, B 45 M1 Il 48 S SR AR RS i T 25 7 &

= 2.4 Through precise medication, the dosage of antibacterial drugs is reduced, and the impact of M.

hyopneumoniae on the production performance is reduced.

ERLAGHEFIZ, DU ZI BE,  FRARRE Mii 98 SJRARI 2E  1 E  RE



) 3. Materials {31}

3.1 Test drugs 32251
Tiamulin: with a purity of 98.9%, batch number ERS10050, provided by ELANCO (Shanghai) Animal Health Co,, Ltd.

IR PUFS O, HLBERSI0050, BHLE (I A"J%%’ﬁﬁﬁ/ NGk
Table. Preparation for each test drug & JUAZGYIRIHES 7%

Initial Weighing
Test drugs Solvent Purity (%) _ Volume(mL) Quality(mg) .
- . beva concentration(pg/mL) - R Quality (mg)
Z ' 3 WIHEYR ) RERE
Tiamulin Water 98 1980 10 12. 8 12.94
EOWE %k ' | |
3.2 Culture medium 5555

--The KM2 liquid medium (batch number 20250616) was developed by the Animal Mycoplasma Innovation Team,

Veterinary Research Institute, Jiangsu Academy of Agricultural Sciences.
KA (3#E520250616) , HHYLAVE LBV DA SOV ARG I AT /% -



) 4. Method 56 /575

4.1 Preparation of bacterial storage solution 4H g i A%
--M. hyopneumoniae were inoculated in KM2 liquid medium.

R R SORA B TR

--The CCU titers of 21 strains of M. hyopneumonlae were deterrnlned by the mlcrotlter plate method
ﬁﬁﬁ%ﬁ%ﬁ&@]@lﬁ%ﬂﬁﬁiﬁ%ﬁﬁmﬁﬁ




) 4. Method 56 /575

4.2 Determination of Minimum Inhibitory Concentration (MIC) MIC{E il &

--MIC of tiamulin against M. hyopneumoniae and were determined by the broth microdilution method.
KH W/ﬁﬂtﬁﬁ%&%ﬁ%ﬁ)ﬁ%ﬁﬁ%ﬁiﬁ%ﬁﬂc 1

--The experimental procedures were set referring to the literature of Hannan, P. C,, Vet Res. 2000.
SIS annan, P. C. FAISCHR (Vet Res. 2000)

= _'"‘Hv“'v *?ff"“w"'-‘"*
W \. \ Nk -




) 5.Results and Analysis 4515771t

5.1 MIC results for Tiamulin against M. hyopneumoniae Z=EZP =X IliK S JZAAMIC e SR

IEFHRIR TR R
Tiamulin Fumarate Items MIC values (pg /mL)
g 181 HH MG
ﬁ E MIC S0
%;IE = 104 MIC Range 0. 004-0. 063
M § 8- MIC90 MIC;, 0.016
e mMilL
E =
= o- T MICy, 0. 032
& & ST & &
Concentration (pg/ml)
Ve
--For M. hyopneumoniae, MIC range of tiamulin was 0.004 to 0.063 ug/mL, with MIC50 at 0.016 pg/mL and MIC90 at
0.032 pg/mL

A 7 JRAd, MICTE 0. 0043)0. 063Hg/ul., MIC5040. 016 Mg/ml. , MIC90ZAO0. 032 Hg/ul.



) 5.Results and Analysis 4515771t

5.2 MIC results for 2025 VS 2020 20204F-52025FEMIC M2 45 5x bt

MIC values (pg/mL)
Items

MIC/H
BifS|
Year 2025 Year 2020
MIC Rang 0. 004-0. 063 0. 03-0. 25
MICs, 0. 016 0. 06
MICy, 0. 032 0.12

--For M. hyopneumoniae strains isolated in China show high and consistent sensitivity to tiamulin; there is no evidence of a

resistance pattem developing to tiamulin.

Zie: PETBERENRSIRAERN RYER R RE SR, RRINZTE



6. Applications and Practices J&17 FH 5522

6.1 Determined dosage of Tiamulin to control M. hyopneumoniae was determined

FARE (S A BT 2R P T 8 SRR 77

Tiamulin Calculated daily Lung Colon mucosa Colon content Ileum content
inclusion level dose tiamulin concentration concentration contenttration concentration (E)
THF (ppm) (mg/kg) (ng/g) (hg/9) (ng/g) (ng/g)
RWHEERBIFER HHEEAME Jit 2R S IR SN BEYIIRE [51 g A B0 B
38.5 1. 98 a a a —
110 6.6 1. 46 a 2. 84 0.8
220 13. 2 1.99 g 37 8. 05 2.4
LOQ 0.94 0. 92 1.62 -

Key: a=below the limit of quantification (LOQ, in ng/q); azezs, KT Heflis IR
E=estimate ICC (colon contents conc. x 29% = ileum contents conc.) ENfEIME, 45 N B BER129% 5 [5] 7 N 2540 i

--Tissue concentrations in target tissues such as lung achieved with oral dosages of >6.6mg/kg body weight, is high and
exceeded the MIC values for key respiratory pathogens e.g. M. hyopneumoniae.

—A DR INRD R ARG, 6270/ A TIRER, M E P ERIRAIRERR, & T PR
TETR IR A R SR AAHIMICAE

Tiamulin activity (Denagard®) in certain swine tissues following oral and intramuscular administration. Proc. AASV Chicago p.115-118



6. Applications and Practices J&17 FH 5522

6.1 Determined dosage of Tiamulin to control M. hyopneumoniae was determined

FARE (S A BT 2R P T 8 SRR 77

Tiamulin inclusion level Calculated daily dose Lung con- ) o

THF ( ) . lin (mg/kg) tration (1g/q) M. Hyopneumoniae M. Hyorhinis

PpPm lamulin (INg/Kg centration (ug/g %%%iﬁ'ﬁ: %-%‘iﬁ'ﬁ:
RWHE R T INFE |HEMHER Fiii L 2R B

137. 5(Body weight:25kg) 6.6 Lung 1.46 0.01-0.05 (Windsor 1996) 0. 024-0. 39 (Thongkamkoon & Makhanon
143. 5(Body weight:50kg) 0.06-1.0 AL
i35, D@l e TEe) (Stipkovits 2004) 0.048 — 0.097 (Thongkamkoon 2010)
206. 3(Body Weight: 100kg) 0.048 (Thongkamkoon 2002) 0.256 - 1.0 (Makhanon 2015)

<0.015-0. 12 (Vicca 2004)
0.015-0. 12 (Maes 2007)

0.03-0. 125 (Kobayashi 2008)
0.048 - 0.19 (Thongkamkoon 2010)
0.03-0.125 (Tavio 2014)

0.002-0. 125 (Klein 2016)

0. 03-0. 25 (China 2020)
0. 004-0. 063 (China 2025)




) 6. Applications and Practices J&17 FH 5522

6.1 Determined dosage of Tiamulin to control M. hyopneumoniae was determined

FARE (S A BT 2R P T 8 SRR 77

6.1.1 M. hyopneumoniae strains isolated in China show high and consistent sensitivity to tiamulin; there is no evidence of a
resistance pattem developing to tiamulin.

M B 7 B I R SR B RN R Y R RS, RN 21

6.1.2 Recommended dose rates of tiamulin for feed medication (treatment period 7-14 consecutive days, 6.6mg/kg bw) give
tiamulin levels in plasma and lung in excess of the MIC 90 (0.032ug/mL ) for M. hyopneumoniae.

ﬁﬁﬁﬂi%M%@%ﬁ%%ﬁ&mymwi,%ﬁﬁ@fu%,m%ﬂ%%%*%%%%ﬁﬁﬁmmo
(0. 032Kg/mL )

6.1.3 According to 6.6mg/kg bw, calculate the amount of tiamulin per ton of feed according to the feed intake of pigs of
different weights.

& H86. 6mg/keA EKIARME, MBPAFEFHFIKEE, HEBMARPRYERNTNE.
6.14 Controlling SDR, it is recommended to use tiamulin in combination with tetracycline drugs to increase efficiency.

P RPROE R AR, RIS U RRAGWERE R, REAK.



) 6. Applications and Practices J&17 FH 5522

6.2 Clinical application and field trial data of tiamulin Ilft /R 3. FH A1 HH [a] a0 50 25
--Chronic wasting disease continuous improvement program 18 14 8 3£ M 5 i i 5 &

Type of pig & 11252 Health challenges {2k Improvement program I35 75 5
Grow-finish farm Porcine Respiratory Diseases Complex’& Respiratory disease control program
AEKEEHE R RGP IR LR AL IR B B B T R

-Low feed cost of per kilogram -Primary agents: PCV-2 PRRSV MPH ect. -Feed medication: Tiamulin +CTC+
of gain BERFER: FFmER. BERE. AR (Florfenicol)

R o DR R AR (L2 RGN RPER+SBERT (AXEBE)
-Low cost of per kilogram of -Secondary agents: APP etc.

gain GRRIRIR . HREIT R I ERAT E 55

R T A

Intestinal diseases|ZiE &M
leitis FfF#

-Dysentery J& %

Intestinal diseases control program

WalB Bm e 7 5

-Feed medication: Tiamulin +CTC

TR BYPRR+EER

Please follow the drug label and instructions, and choose the course of treatment according to the actual situation of the pig farm under the guidance of a licensed

veterinarian.

The dosage of the drug should be converted according to the actual kilogram weight of the pig.
Pay attention to the washout period for each drug and follow it closely.



) 6. Applications and Practices J#37 M A

6.2 Clinical application and field trial data of tiamulin Iffz KN FH AT R D02
—-Field trial results and economic benefits (221 farms) H [B] M &5 B R A F ¥ (22140 K8F)

» The feed additive tiamulin effectively controls chronic wasting
diseases such as respiratory diseases and intestinal diseases in
fattening pigs, bringing the following effects

TP IR YE R, A IS IR ER f7iE

B

FCR reduced by 0.2
R ELFEAIRO. 2

Improved growth performance: ADG and uniformity
BEAKMER. HWEMYIE

Reduce deaths and culls
FERFE TR IR

EFFANE: BRARGESTHER
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» For M. hyopneumoniae strains isolated in China show high and consistent
sensitivity to tiamulin; there is no evidence of a resistance pattern developing
to tiamulin.

MFE S ERRXERERT R ER R EEE, RN,

» Tissue concentrations in target tissues such as lung achieved with oral
medication at dosages of >6.6mg/kg bw, is high and exceeded the MIC values
for key respiratory pathogens e.g. M. hyopneumoniae.

= HRFHINRY R AIERIL6. 627/ A TR, EMESFLSE PEBKNEGYIRE
B IE T 5 IR B TR SR i SR AR M CAEL

» Chronic wasting bacterial disease continuous improvement program: Tiamulin
+ CTC+ Florfenicol

BHEEEERRUETR: RYBERIEERT (BXEH) .

» Feed additive tiamulin effectively controls chronic wasting diseases, thereby delivering
benefits: RN NP W KA RAZHIRIEERAMELRR, Bika LT o
= Reduces FCR by 0.2 %&}py H (0. 2
= Improves growth performance: ADG and uniformity BB A KERE: HIMGERNBHSE

» Reduces mortality and culling losses F&{RFET-FI¥EIK
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