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Choosing the best 
antimicrobial for 
mycoplasma control

In commercial poultry and parent 
stock, Mycoplasma gallisepticum 
(MG) and M. synoviae (MS) are the 

most relevant mycoplasma species 
from a clinical and economic point 
of view.  

The importance of MG was 
recognised many decades ago, 
leading to an increase in control and 
eradication programmes for this 
mycoplasma species and a 
decreasing incidence of MS has been 
observed, at least in breeding stock, 
in India. 
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However, until the turn of the 
century, the relevance of MS has 
been a matter of debate where only 

the respiratory and synovitis forms 
of the disease were reported, while 
the majority of infections were 
subclinical.  

Production drop 

Currently, with the emergence of MS 
strains with oviduct tropism able to 
induce eggshell apex abnormalities, 
production drops have been 
encountered worldwide. 

Based on seromonitoring data, we 
have found that the prevalence of  
MS is much higher, especially in layer 
flocks in India, exceeding 95% and 
causing 6-7% production drop on 
average and up to 20% recorded in a 
few flocks.  

Moreover, we have speculated 
(based on ELISA report) that MS 
strains with oviduct tropism could 
be responsible for egg abnormalities 
resembling infectious bronchitis 

virus (IBV), where IBV titer invariably 
reflected seroconversion owing to 
vaccination only. 

Given the emergence of virulent 
MS strains with oviduct tropism, its 
ability to also induce joint and 
respiratory disease, to act 
synergistically with other pathogens 
as well as its much higher sero-
prevalence, it stresses the need to 
update MS prevention and control 
strategies in countries like India.  

In this regard, choosing the best 
antimicrobial and using it in a 
strategic combination could 
influence a total mycoplasma 
control programme in commercial 
layer and parent stock.  

Criteria(n=52) 

The following criteria should 
determine the selection of any 
antimicrobials for controlling 

mycoplasmosis in parent stock and 
commercial layers: 
l Minimum inhibitory concentration 
- MIC50 (µg/ml). 
l Tissue distribution.  
l Probability of acquiring resistance.  
l Residue conflict in human food 
chain. 
l Economics. 

Minimum inhibitory 
concentration   

As MS responds to approximately 
double the dose of antimicrobials 
relative to MG, it is apposite to 
study the MIC50 of MG against MS. 
Additionally, we have considered 
susceptibility study on Mycoplasma 
sp. 1220 strain (new species in geese) 
resembling MS strains showing 
oviduct tropism. Based on the MIC50 
values reported, it turns out that 
pleuromutilin and macrolide 
antibiotics could be suitable 
candidates for treating mycoplasmosis 
in poultry. 

Out of these classes of anti-
microbials, tiamulin is the most 
effective and has least MIC50 value. 
It is important to note that 
erythromycin (class macrolide) has 
very high MIC50 range (1.56-25µg/ml) 
relative to other class members and 
hence is not included in the list (see 
Table 1). Additionally, no data on 
MIC50 against MS is available for 
azithromycin (macrolide). 

Tissue distribution 

With the predominance of 
salpingotropic MS strain (oviduct 
tropism), it has become 
indispensable to select 
antimicrobials having higher tissue 
distribution in genital organs besides 
respiratory tract. Therefore, to put 
things into perspectives, tissue 
distribution of two leading classes of 
antimicrobials used to control 
mycoplasmosis in poultry has to be 
studied (Table 2). 

Tiamulin has impressive tissue 
distribution in both the respiratory 
tract and genital organs, where in the 
latter it has the highest tissue 
distribution. 

Continued on page 13

Anti-mycoplasma 
agent Class

MIC50 (mg/ml) reported in various research and review publications

Mycoplasma sp. 
1220 strain  

(n=38)

M. synoviae 
strains  
(n=41)*

M. synoviae 
strains isolated 

during 1990-2000 
(n=52)

M. synoviae 
strains isolated 
during 1975-89 

(n=53)

Oxytetracycline Tetracycline 64 ≤0.25 0.025-100 0.06-0.08

Doxycycline Tetracycline 5 0.078 – –

Chlortetracycline Tetracycline – 0.5 – –

Norfloxacin Fluroquinolone >10 – – –

Difloxacin Fluroquinolone 10 2.5 – –

Enrofloxacin Fluroquinolone 5 1.25 0.025-1.56 0.1-1

Spectinomycin Aminoglycoside 8 2

Lincomycin Lincosamide – 0.5 0.05-1.56 0.31-6

Lincomycin- 
Spectinomycin (1:2)

Lincosamide- 
Aminoglycoside

4 1 – –

Tylosin Macrolide 8 ≤0.25 0.006-50 0.015-75

Tilmicosin Macrolide >64 ≤0.25 – –

Tylvalosin Macrolide 0.5 ≤0.25 – –

Tiamulin Pleuromutilin 0.625 0.078 0.006-0.5 0.031-1

*# Most isolates were susceptible to listed MIC50 values

Table 1. Comparison of minimum inhibitory concentration of antimicrobials against M. synoviae isolates.
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In commercial layers and breeders 

50% deposits in its active form 
(tiamulin) and 8-alpha 
hydroxymutilin, hence, effectively 
counteracts MS tropism in the 
oviduct and thereby production 
drops. In addition, especially, for 
breeders, tiamulin having deposited 
in active form in eggs, effectively 
cuts down the chain of vertical 
transmission of MG and MS in 
commercial stock. 

Probability of acquiring 
resistance 

Among the two most effective class 
of antimicrobials viz, pleuromutilin 
(tiamulin) and macrolide (for 
example, azithromycin, erythro-
mycin, tylvalosin etc), the latter has 
the probability to confer easy and 
fast resistance especially in MS (as 
they remain in a carrier state). 

The following facts describe the 
reasons for higher probability of 

resistance acquisition by MS for 
macrolides: 

 
l Macrolides like azithromycin and 
erythromycin maintain prolonged 
sub-inhibitory concentration at the 
target site (respiratory tract) leading 
to easy acquisition of resistance. This 
will be especially aggravated when 
used in feed which allows 
inappropriate dosing over a long 
duration. 
 
l Macrolide resistance is caused by 
single-base mutations in region V of 
23S rRNA gene of Mycoplasma spp., 
which is present in only one copy in 
the genome. Thus, one mutational 
event can change the susceptibility 
phenotype from extremely 
susceptible to highly resistant 
isolates and, as mycoplasmas have 
high mutation rates, such events can 
rapidly accumulate in a population 
where selection is taking place. 
 
l Cross-resistance among 
macrolides enables fast spread of 

resistant MS strains. As an instance, 
MS resistant strains for erythromycin 
were also resistant to tylosin. 
 

Pleuromutilin (tiamulin) is proven 
to be least resistant over a long 
duration. Antimicrobial sensitivity 
studies on MS isolates during 1975-
2000 have proven that MIC50 range 
did not change over a long period of 
25 years for tiamulin (Table 1). This 
could be due to the requirement of 
combinations of up to three 
mutations in region V of 23S rRNA 
gene to produce high level 
resistance to pleuromutilins. 

Residue conflict in the 
human food chain 

Tiamulin residues in eggs does not 
conflict with the human food chain 
as pleuromutilins are not 
commercially available for human 
medication. Moreover, at the 
recommended dosage (25mg 
tiamulin per kg BWT) the residue in 

eggs is lower than the minimum 
residue limits (MRL), while 
effectively controlling vertically 
transmitted MS. However, 
macrolides like tylosin, tilmicosin 
and tylvalosin pose a resistance 
threat through residues as they show 
higher trends of cross resistance 
with macrolides for human use 
(erythromycin, azithromycin etc). 

Economics 

For feed and water medication, 
tiamulin at 25mg/kg BWT (achieves 
plasma concentration more than 
0.5µg/ml) is significantly more 
economical than macrolides like 
tylvalosin. 

Conclusion 

Tiamulin stands out as the best 
antimicrobial during laying in 
commercial layers and parent stock 
followed by tylvalosin and tilmicosin 
in chicks and in the grower stage. 

Furthermore, when combined with 
chlortetracycline in feed/water 
medication, significant potentiation 
of tiamulin occurs.  

A strategic combination of these 
classes of antimicrobials based on 
age, the physiological status of the 
flock and complexity of infection is 
crucial for exploiting therapeutic 
potential and averting resistance 
development. Therefore, with this 
knowledge of pharmacokinetics of 
selected antimicrobials, an effective 
mycoplasma control programme can 
be designed for parent and 
commercial layers.                      n 
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Anti-mycoplasma 
agent Class

Tissue distribution (active metabolite)

Upper 
respiratory 

tract

Lower 
respiratory 

tract

Genital  
organs 

(oviduct)

Egg

Erythromycin Macrolide +++ + + - (Inactive metabolites only)

Azithromycin Macrolide ++++ ++ + - (Inactive metabolites only)

Tylosin Macrolide ++++ ++ ++ +

Tilmicosin Macrolide +++++ ++ + - (Inactive metabolites only)

Tylvalosin Macrolide +++++ ++ ++ +

Tiamulin Pleuromutilin +++++ +++ +++ ++ (50% active)

Table 2. Tissue distribution of different antimicrobials for mycoplasma control in poultry.


