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Introduc�on
Mycoplasma infec�ons, primarily caused by Mycoplasma 
gallisepticum (MG) and Mycoplasma synoviae (MS), pose 
significant economic threats to poultry produc�on by affec�ng 
respiratory health, reproduc�ve performance and produc�vity. 
MG and MS are highly contagious and can be transmi�ed both 
horizontally (via aerosols, fomites) and ver�cally (through eggs). 
The disease manifests as chronic respiratory condi�ons, reduced 
feed efficiency, lowered egg produc�on and increased 
suscep�bility to secondary infec�ons. Economic losses are 
especially severe in breeder and layer opera�ons due to the 
poten�al for ver�cal transmission and long produc�on cycles.
Ensuring Mycoplasma-free status is vital for breeder and layer 
opera�ons, especially in ver�cally integrated systems where early 
infec�on can perpetuate through flock lineage. To maintain 
Mycoplasma-free poultry flocks, focus should be placed on 
preven�ng infec�on through strict biosecurity measures, sourcing 
stock from disease-free breeders, and implemen�ng monitoring 
program. Understanding the organisms and modern control 
approaches regarding biosecurity, diagnos�cs, vaccina�on and 
therapeu�c strategies are cri�cal for ensuring Mycoplasma-free 
flocks.

E�ological Agents and their Specificity
Mycoplasmas are mollicutes without a cell wall (surrounded by a 
cytoplasmic membrane containing lipoproteins) and lacking 
certain metabolic pathways, both important target features for 
most of the an�bio�cs. They a�ach to epithelial cells of 
respiratory tract and joint �ssues. MG is one of the smallest 
self-replica�ng organisms, causing 
chronic respiratory disease (CRD), 
while MS is o�en associated with 
synovi�s and airsacculi�s. MG 
induces respiratory signs and egg 
produc�on drops, and MS o�en 
subclinical but can cause lameness, 
respiratory issues, decreased egg 
produc�on and eggshell apex 
abnormali�es under stress or 
co-infec�on. 
Mycoplasma spp. can survive for variable periods outside host, 
depending on species, moisture, pH, presence of organic material 
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sustainability. These pathogens, lacking a cell wall, are highly 
adap�ve and difficult to eliminate once established in a flock and 
pose a major threat, as it causes increased suscep�bility to 
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and temperature. Some species have been shown to survive for 50 to 150 days at 4°C in liquid media and from 7 to 14 
days in dry condi�ons at 30°C. At 4°C strains of M. gallisepticum can survive for 28 days and at 30°C, persist for 14 days. 
M. synoviae is shown to survive for 9 days on synthe�c materials. These are important reasons why Mycoplasma is s�ll 
a major problem in poultry industry. Secondly, an�genic varia�on and intracellular loca�on of Mycoplasma spp. help 
the pathogen to evade immune system and persist in the host resul�ng in long-term chronic infec�on.

Immune Evasion and Immunosuppression
Strategies of immune evasion by Mycoplasmas are very complex. An�gens of MG exhibit high-frequency changes in size 
and expression cycle, allowing them to evade the ac�va�on of host humoral immune response. MG can invade 
non-phagocy�c chicken cells and also regulate microRNAs to modulate cell prolifera�on, inflamma�on and apoptosis 
in tracheal epithelial cells during disease process. MG has been shown to transiently ac�vate the inflammatory 
response and then inhibit it by suppressing key inflammatory mediators, avoiding being cleared. The regula�on and 
ac�va�on of immune cells are important for host response against Mycoplasma infec�on. However, MG has been 
shown to interfere with the func�ons of macrophages and lymphocytes, compromising their defense capabili�es. In 
addi�on, it can cause immunological damage to organs by inducing an inflammatory response, cell apoptosis and 
oxida�ve stress, leading to immunosuppression in the host. Immune evasion, therefore, presents significant challenges 
to the control and clearance of the pathogen.

Epidemiology 
• Prevalence of MG and MS in poultry from India and the globe was es�mated in a study using meta-analysis from the 

studies during 2010–2020. Meta-analysis of studies from world showed that overall pooled prevalence es�mates for 
MS [42.52 percent CI (Confidence interval): 33.16–52.16] is more than MG (39.31 percent CI: 25.76–53.74). In India 
also, pooled es�mate for prevalence of MS (29.34 percent CI: 14.40-46.93) is more than MG (25.97 percent CI: 
19.41–33.11). South zone has compara�vely higher prevalence (37.37 percent) for both MG and MS than other 
zones in India.

• In another study, prevalence of MS and MG in poultry flocks from different states in India showed 33.00 percent and 
11.65 percent posi�ve in samples from live birds and 25.98 percent and 9.45 percent of samples were posi�ve for 
MS and MG in post mortem examined birds of a single farm. ELISA results showed seroprevalence of 52.10 and 
32.60 percent, respec�vely of MS and MG in a total of 635 samples. The PCR and ELISA results revealed an overall 
higher prevalence of MS than MG in live birds from different states and in dead birds with CRD.

• In a study at Hisar (India), polymerase chain reac�on (PCR) assays, using primers for 16S rRNA gene showed 
41.86 percent (36/86), 26.74 percent (23/86) and 12.80 percent (11/86) samples posi�ve for genus Mycoplasma, 
MG and MS, respec�vely.

• Overall, studies indicate higher prevalence of Mycoplasmosis worldwide including India and other countries 
emphasizing the importance of robust surveillance and urgent need for adop�on of be�er control measures 
including strict biosecurity, vaccina�on and medica�on.

Transmission
MG and MS are transmi�ed both 
ver�cally (through eggs from infected 
breeders to chicks) and horizontally (via 
aerosols, hatchery transmission, close 
contact with infected birds, contaminated 
equipment, feed and personnel) [Fig. 1]. 
Infec�on in flocks on farms is difficult to 
completely eradicate, o�en persis�ng for 
a long �me. Co-infec�ons with pathogens 
like E. coli and respiratory viruses 
exacerbate disease severity. Wild birds 
also act as reservoirs, complica�ng eradica�on efforts. Rodents act as mechanical vectors. There have been no reports 
of MG or MS infec�on in humans. 

Economic Impact
Mycoplasma infec�ons can reduce egg produc�on by 10-20 percent, increase feed conversion ra�os by 5-10 percent, 
and cause up to 15 percent mortality in unvaccinated flocks. Es�mated global economic losses exceed 780 millions of 
USD annually. It can reduce weight gain, hatchability and downgrade eggshell quality. Also, increase condemna�on of 
carcass at processing due to airsacculi�s.

Pathogenesis
• Mechanism of Mycoplasma infec�on is summarized as gliding, adhesion and invasion. MG lacks flagella or pili but 

could form a membrane protrusion composed of bleb and infrableb, allowing it to glide and work coopera�vely with 
adhesin complexes, namely CrmA and GapA. This gliding ability enables them to reach epithelial surfaces and to 
breach certain physical defenses of the host such as ciliary ac�vity and mucin layer in respiratory tract.

• MG has a high affinity towards chicken respiratory epithelial cells by binding to host cells through adhesins, inducing 
the expressions of a series of pro-inflammatory cytokines and causing apoptosis or necroptosis in cells. MG 
hemagglu�nin protein pMGA1.2 interacts with cellular protein ApoA-I to establish infec�on. Also reported that MG 
synthesizes hydrogen peroxide (H2O2) to ini�ate lipid peroxida�on of host cell membrane, thereby compromising 
integrity and permeability of cell membrane and facilita�ng bacterial entry.

• MG adheres to tracheal mucosa, causing damage to ciliated cells. This impairs cell’s ability to expel foreign materials 
and s�cky secre�ons from the trachea, resul�ng in trachei�s, bronchi�s and airsacculi�s that affect normal 
breathing.  Once lungs are colonized with MG, it spreads to all organs such as heart, brain, liver, spleen, kidneys and 
distal limbs as MG invades non-phagocy�c chicken cells, such as red blood cells, tracheal epithelium and embryonic 
fibroblasts. 

• MG has acquired a perfect transport system, which benefits from the ability to invade the host’s erythrocytes during 
infec�on and cross the mucosal barrier to spread systemically. This allows it to se�le in �ssues at a distance while 
being protected by the host immune system and then possibly escape by lysing erythrocytes with the help of 
membrane-bound hemolysin ac�vity. Thus, Mycoplasma takes full advantage of host erythrocytes to benefit its 
survival and spread. In some cases, MG infec�on is also associated with arthri�s, salpingi�s, conjunc�vi�s and fatal 
encephalopathy. Thus, MG infec�on could impact mul�ple organs or �ssues, causing considerable economic losses.

Clinical Manifesta�ons
• Mycoplasma gallisepticum (MG)
 MG infec�on is responsible for chronic respiratory disease (CRD), especially when 

flocks are stressed or other respiratory pathogens are present. Respiratory signs 
include nasal discharge, sneezing, coughing, dyspnea, rales, open mouth breathing, 
conjunc�vi�s [Fig. 2], anorexia, produc�on fluctua�ons (i.e. drop in egg produc�on, 
feed efficiency, weight gains] and increase in mortality. Subclinical infec�ons are 
common.

• Mycoplasma synoviae (MS)
 Infec�on with MS may result in a weak clinical expression. 

Synovi�s signs include joint swelling, lameness with tendency to 
sit. In severely affected birds, hocks [Fig. 3] and footpads are 
swollen, and sternal bursi�s (breast blisters) developed from 
sternal recumbency. MS also causes decreased egg produc�on 
and eggshell apex abnormali�es (thin- shelled eggs with oil spot 
at broad end) [Fig. 4] which can affect up to 15 to 20 percent of 
the produc�on; poor FCR, and growth retarda�on. Rate of 
abnormal eggs produced increases when coinfec�on occurs with 
infec�ous bronchi�s. In addi�on, bacterial complica�ons are 
o�en observed in contaminated flocks, in par�cular 
colibacillosis, which causes peritoni�s. 

Post mortem Findings
• Uncomplicated infec�ons with MS result in mild 

catarrhal sinusi�s, trachei�s and airsacculi�s [Fig. 5]. 
Concurrent infec�ons with E. coli result in severe air 
sac thickening and turbidity, with exuda�ve 
accumula�ons, adhesive pericardi�s and fibrinous 
perihepa��s. 

• In MS infec�on, creamy to viscous yellow-grey exudate 
is present in most synovial structures but most 
commonly seen in swollen hock [Fig. 6] and wing joints. 
In chronic cases, exudate may become inspissated. 

Respiratory lesions may be absent, or consist of mild mucoid trachei�s or sinusi�s with airsacculi�s when birds are 
stressed from poor air quality or challenged with Newcastle disease or infec�ous bronchi�s.

Diagnos�c Approaches and Surveillance
Early and accurate detec�on is crucial for Mycoplasma control. Diagnosis can be made from:
• Clinical manifesta�ons and post mortem findings: However, disease is mostly subclinical.
• Laboratory diagnosis: Knowledge of status of the herds is necessarily based on laboratory tests. Presence of MG 

or MS can be confirmed by isola�ng the organism or by detec�ng its DNA directly in infected �ssues or swab 
samples by molecular techniques. Serological tests like hemagglu�na�on inhibi�on (HI), rapid serum 
agglu�na�on (RSA) and enzyme-linked immunosorbent assay (ELISA) are used, which are rapid and inexpensive, 
but there is a �me lag between the contamina�on of batch and posi�vity of tests since they are based on an�body 
test. Mycoplasma detec�on tests (culture and PCR) are earlier in detec�ng posi�vity of a batch, but are more 
expensive than serology and require heavier equipment. Regular sampling of tracheal swabs, choanal cle� and air 
sacs is recommended at Day-old chicks (to check ver�cal transmission); pre-vaccina�on and post-vaccina�on 
stages; and mid and end-of-lay for layers and breeders. When results are equivocal, birds are usually resampled. 
Following table [Table 1] summarizes the test methods available for diagnosis of MG, MS with their purposes. 
Sensi�vity of PCR assay is found to be more as compared to isola�on of pathogens and other diagnos�c 
techniques.
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studies during 2010–2020. Meta-analysis of studies from world showed that overall pooled prevalence es�mates for 
MS [42.52 percent CI (Confidence interval): 33.16–52.16] is more than MG (39.31 percent CI: 25.76–53.74). In India 
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the produc�on; poor FCR, and growth retarda�on. Rate of 
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• Uncomplicated infec�ons with MS result in mild 
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is present in most synovial structures but most 
commonly seen in swollen hock [Fig. 6] and wing joints. 
In chronic cases, exudate may become inspissated. 

Respiratory lesions may be absent, or consist of mild mucoid trachei�s or sinusi�s with airsacculi�s when birds are 
stressed from poor air quality or challenged with Newcastle disease or infec�ous bronchi�s.

Diagnos�c Approaches and Surveillance
Early and accurate detec�on is crucial for Mycoplasma control. Diagnosis can be made from:
• Clinical manifesta�ons and post mortem findings: However, disease is mostly subclinical.
• Laboratory diagnosis: Knowledge of status of the herds is necessarily based on laboratory tests. Presence of MG 

or MS can be confirmed by isola�ng the organism or by detec�ng its DNA directly in infected �ssues or swab 
samples by molecular techniques. Serological tests like hemagglu�na�on inhibi�on (HI), rapid serum 
agglu�na�on (RSA) and enzyme-linked immunosorbent assay (ELISA) are used, which are rapid and inexpensive, 
but there is a �me lag between the contamina�on of batch and posi�vity of tests since they are based on an�body 
test. Mycoplasma detec�on tests (culture and PCR) are earlier in detec�ng posi�vity of a batch, but are more 
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stages; and mid and end-of-lay for layers and breeders. When results are equivocal, birds are usually resampled. 
Following table [Table 1] summarizes the test methods available for diagnosis of MG, MS with their purposes. 
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techniques.

Fig. 1: Modes of transmission of MG and MS
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and temperature. Some species have been shown to survive for 50 to 150 days at 4°C in liquid media and from 7 to 14 
days in dry condi�ons at 30°C. At 4°C strains of M. gallisepticum can survive for 28 days and at 30°C, persist for 14 days. 
M. synoviae is shown to survive for 9 days on synthe�c materials. These are important reasons why Mycoplasma is s�ll 
a major problem in poultry industry. Secondly, an�genic varia�on and intracellular loca�on of Mycoplasma spp. help 
the pathogen to evade immune system and persist in the host resul�ng in long-term chronic infec�on.

Immune Evasion and Immunosuppression
Strategies of immune evasion by Mycoplasmas are very complex. An�gens of MG exhibit high-frequency changes in size 
and expression cycle, allowing them to evade the ac�va�on of host humoral immune response. MG can invade 
non-phagocy�c chicken cells and also regulate microRNAs to modulate cell prolifera�on, inflamma�on and apoptosis 
in tracheal epithelial cells during disease process. MG has been shown to transiently ac�vate the inflammatory 
response and then inhibit it by suppressing key inflammatory mediators, avoiding being cleared. The regula�on and 
ac�va�on of immune cells are important for host response against Mycoplasma infec�on. However, MG has been 
shown to interfere with the func�ons of macrophages and lymphocytes, compromising their defense capabili�es. In 
addi�on, it can cause immunological damage to organs by inducing an inflammatory response, cell apoptosis and 
oxida�ve stress, leading to immunosuppression in the host. Immune evasion, therefore, presents significant challenges 
to the control and clearance of the pathogen.

Epidemiology 
• Prevalence of MG and MS in poultry from India and the globe was es�mated in a study using meta-analysis from the 

studies during 2010–2020. Meta-analysis of studies from world showed that overall pooled prevalence es�mates for 
MS [42.52 percent CI (Confidence interval): 33.16–52.16] is more than MG (39.31 percent CI: 25.76–53.74). In India 
also, pooled es�mate for prevalence of MS (29.34 percent CI: 14.40-46.93) is more than MG (25.97 percent CI: 
19.41–33.11). South zone has compara�vely higher prevalence (37.37 percent) for both MG and MS than other 
zones in India.

• In another study, prevalence of MS and MG in poultry flocks from different states in India showed 33.00 percent and 
11.65 percent posi�ve in samples from live birds and 25.98 percent and 9.45 percent of samples were posi�ve for 
MS and MG in post mortem examined birds of a single farm. ELISA results showed seroprevalence of 52.10 and 
32.60 percent, respec�vely of MS and MG in a total of 635 samples. The PCR and ELISA results revealed an overall 
higher prevalence of MS than MG in live birds from different states and in dead birds with CRD.

• In a study at Hisar (India), polymerase chain reac�on (PCR) assays, using primers for 16S rRNA gene showed 
41.86 percent (36/86), 26.74 percent (23/86) and 12.80 percent (11/86) samples posi�ve for genus Mycoplasma, 
MG and MS, respec�vely.

• Overall, studies indicate higher prevalence of Mycoplasmosis worldwide including India and other countries 
emphasizing the importance of robust surveillance and urgent need for adop�on of be�er control measures 
including strict biosecurity, vaccina�on and medica�on.

Transmission
MG and MS are transmi�ed both 
ver�cally (through eggs from infected 
breeders to chicks) and horizontally (via 
aerosols, hatchery transmission, close 
contact with infected birds, contaminated 
equipment, feed and personnel) [Fig. 1]. 
Infec�on in flocks on farms is difficult to 
completely eradicate, o�en persis�ng for 
a long �me. Co-infec�ons with pathogens 
like E. coli and respiratory viruses 
exacerbate disease severity. Wild birds 
also act as reservoirs, complica�ng eradica�on efforts. Rodents act as mechanical vectors. There have been no reports 
of MG or MS infec�on in humans. 

Economic Impact
Mycoplasma infec�ons can reduce egg produc�on by 10-20 percent, increase feed conversion ra�os by 5-10 percent, 
and cause up to 15 percent mortality in unvaccinated flocks. Es�mated global economic losses exceed 780 millions of 
USD annually. It can reduce weight gain, hatchability and downgrade eggshell quality. Also, increase condemna�on of 
carcass at processing due to airsacculi�s.

Pathogenesis
• Mechanism of Mycoplasma infec�on is summarized as gliding, adhesion and invasion. MG lacks flagella or pili but 

could form a membrane protrusion composed of bleb and infrableb, allowing it to glide and work coopera�vely with 
adhesin complexes, namely CrmA and GapA. This gliding ability enables them to reach epithelial surfaces and to 
breach certain physical defenses of the host such as ciliary ac�vity and mucin layer in respiratory tract.

• MG has a high affinity towards chicken respiratory epithelial cells by binding to host cells through adhesins, inducing 
the expressions of a series of pro-inflammatory cytokines and causing apoptosis or necroptosis in cells. MG 
hemagglu�nin protein pMGA1.2 interacts with cellular protein ApoA-I to establish infec�on. Also reported that MG 
synthesizes hydrogen peroxide (H2O2) to ini�ate lipid peroxida�on of host cell membrane, thereby compromising 
integrity and permeability of cell membrane and facilita�ng bacterial entry.

• MG adheres to tracheal mucosa, causing damage to ciliated cells. This impairs cell’s ability to expel foreign materials 
and s�cky secre�ons from the trachea, resul�ng in trachei�s, bronchi�s and airsacculi�s that affect normal 
breathing.  Once lungs are colonized with MG, it spreads to all organs such as heart, brain, liver, spleen, kidneys and 
distal limbs as MG invades non-phagocy�c chicken cells, such as red blood cells, tracheal epithelium and embryonic 
fibroblasts. 

• MG has acquired a perfect transport system, which benefits from the ability to invade the host’s erythrocytes during 
infec�on and cross the mucosal barrier to spread systemically. This allows it to se�le in �ssues at a distance while 
being protected by the host immune system and then possibly escape by lysing erythrocytes with the help of 
membrane-bound hemolysin ac�vity. Thus, Mycoplasma takes full advantage of host erythrocytes to benefit its 
survival and spread. In some cases, MG infec�on is also associated with arthri�s, salpingi�s, conjunc�vi�s and fatal 
encephalopathy. Thus, MG infec�on could impact mul�ple organs or �ssues, causing considerable economic losses.

Clinical Manifesta�ons
• Mycoplasma gallisepticum (MG)
 MG infec�on is responsible for chronic respiratory disease (CRD), especially when 

flocks are stressed or other respiratory pathogens are present. Respiratory signs 
include nasal discharge, sneezing, coughing, dyspnea, rales, open mouth breathing, 
conjunc�vi�s [Fig. 2], anorexia, produc�on fluctua�ons (i.e. drop in egg produc�on, 
feed efficiency, weight gains] and increase in mortality. Subclinical infec�ons are 
common.

• Mycoplasma synoviae (MS)
 Infec�on with MS may result in a weak clinical expression. 

Synovi�s signs include joint swelling, lameness with tendency to 
sit. In severely affected birds, hocks [Fig. 3] and footpads are 
swollen, and sternal bursi�s (breast blisters) developed from 
sternal recumbency. MS also causes decreased egg produc�on 
and eggshell apex abnormali�es (thin- shelled eggs with oil spot 
at broad end) [Fig. 4] which can affect up to 15 to 20 percent of 
the produc�on; poor FCR, and growth retarda�on. Rate of 
abnormal eggs produced increases when coinfec�on occurs with 
infec�ous bronchi�s. In addi�on, bacterial complica�ons are 
o�en observed in contaminated flocks, in par�cular 
colibacillosis, which causes peritoni�s. 

Post mortem Findings
• Uncomplicated infec�ons with MS result in mild 

catarrhal sinusi�s, trachei�s and airsacculi�s [Fig. 5]. 
Concurrent infec�ons with E. coli result in severe air 
sac thickening and turbidity, with exuda�ve 
accumula�ons, adhesive pericardi�s and fibrinous 
perihepa��s. 

• In MS infec�on, creamy to viscous yellow-grey exudate 
is present in most synovial structures but most 
commonly seen in swollen hock [Fig. 6] and wing joints. 
In chronic cases, exudate may become inspissated. 

Respiratory lesions may be absent, or consist of mild mucoid trachei�s or sinusi�s with airsacculi�s when birds are 
stressed from poor air quality or challenged with Newcastle disease or infec�ous bronchi�s.

Diagnos�c Approaches and Surveillance
Early and accurate detec�on is crucial for Mycoplasma control. Diagnosis can be made from:
• Clinical manifesta�ons and post mortem findings: However, disease is mostly subclinical.
• Laboratory diagnosis: Knowledge of status of the herds is necessarily based on laboratory tests. Presence of MG 

or MS can be confirmed by isola�ng the organism or by detec�ng its DNA directly in infected �ssues or swab 
samples by molecular techniques. Serological tests like hemagglu�na�on inhibi�on (HI), rapid serum 
agglu�na�on (RSA) and enzyme-linked immunosorbent assay (ELISA) are used, which are rapid and inexpensive, 
but there is a �me lag between the contamina�on of batch and posi�vity of tests since they are based on an�body 
test. Mycoplasma detec�on tests (culture and PCR) are earlier in detec�ng posi�vity of a batch, but are more 
expensive than serology and require heavier equipment. Regular sampling of tracheal swabs, choanal cle� and air 
sacs is recommended at Day-old chicks (to check ver�cal transmission); pre-vaccina�on and post-vaccina�on 
stages; and mid and end-of-lay for layers and breeders. When results are equivocal, birds are usually resampled. 
Following table [Table 1] summarizes the test methods available for diagnosis of MG, MS with their purposes. 
Sensi�vity of PCR assay is found to be more as compared to isola�on of pathogens and other diagnos�c 
techniques.

Fig. 2: Conjunc�vi�s

Fig. 3: Swollen 
hock joint

Fig. 4: Thin- shelled
eggs with oil spot

 at broad end

Fig. 5: Acute airsacculi�s 
with foamy exudates 
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Fig. 6: Viscous yellow exudate
 in incised swollen hock 



Introduc�on
Mycoplasma infec�ons, primarily caused by Mycoplasma 
gallisepticum (MG) and Mycoplasma synoviae (MS), pose 
significant economic threats to poultry produc�on by affec�ng 
respiratory health, reproduc�ve performance and produc�vity. 
MG and MS are highly contagious and can be transmi�ed both 
horizontally (via aerosols, fomites) and ver�cally (through eggs). 
The disease manifests as chronic respiratory condi�ons, reduced 
feed efficiency, lowered egg produc�on and increased 
suscep�bility to secondary infec�ons. Economic losses are 
especially severe in breeder and layer opera�ons due to the 
poten�al for ver�cal transmission and long produc�on cycles.
Ensuring Mycoplasma-free status is vital for breeder and layer 
opera�ons, especially in ver�cally integrated systems where early 
infec�on can perpetuate through flock lineage. To maintain 
Mycoplasma-free poultry flocks, focus should be placed on 
preven�ng infec�on through strict biosecurity measures, sourcing 
stock from disease-free breeders, and implemen�ng monitoring 
program. Understanding the organisms and modern control 
approaches regarding biosecurity, diagnos�cs, vaccina�on and 
therapeu�c strategies are cri�cal for ensuring Mycoplasma-free 
flocks.

E�ological Agents and their Specificity
Mycoplasmas are mollicutes without a cell wall (surrounded by a 
cytoplasmic membrane containing lipoproteins) and lacking 
certain metabolic pathways, both important target features for 
most of the an�bio�cs. They a�ach to epithelial cells of 
respiratory tract and joint �ssues. MG is one of the smallest 
self-replica�ng organisms, causing 
chronic respiratory disease (CRD), 
while MS is o�en associated with 
synovi�s and airsacculi�s. MG 
induces respiratory signs and egg 
produc�on drops, and MS o�en 
subclinical but can cause lameness, 
respiratory issues, decreased egg 
produc�on and eggshell apex 
abnormali�es under stress or 
co-infec�on. 
Mycoplasma spp. can survive for variable periods outside host, 
depending on species, moisture, pH, presence of organic material 

and temperature. Some species have been shown to survive for 50 to 150 days at 4°C in liquid media and from 7 to 14 
days in dry condi�ons at 30°C. At 4°C strains of M. gallisepticum can survive for 28 days and at 30°C, persist for 14 days. 
M. synoviae is shown to survive for 9 days on synthe�c materials. These are important reasons why Mycoplasma is s�ll 
a major problem in poultry industry. Secondly, an�genic varia�on and intracellular loca�on of Mycoplasma spp. help 
the pathogen to evade immune system and persist in the host resul�ng in long-term chronic infec�on.

Immune Evasion and Immunosuppression
Strategies of immune evasion by Mycoplasmas are very complex. An�gens of MG exhibit high-frequency changes in size 
and expression cycle, allowing them to evade the ac�va�on of host humoral immune response. MG can invade 
non-phagocy�c chicken cells and also regulate microRNAs to modulate cell prolifera�on, inflamma�on and apoptosis 
in tracheal epithelial cells during disease process. MG has been shown to transiently ac�vate the inflammatory 
response and then inhibit it by suppressing key inflammatory mediators, avoiding being cleared. The regula�on and 
ac�va�on of immune cells are important for host response against Mycoplasma infec�on. However, MG has been 
shown to interfere with the func�ons of macrophages and lymphocytes, compromising their defense capabili�es. In 
addi�on, it can cause immunological damage to organs by inducing an inflammatory response, cell apoptosis and 
oxida�ve stress, leading to immunosuppression in the host. Immune evasion, therefore, presents significant challenges 
to the control and clearance of the pathogen.

Epidemiology 
• Prevalence of MG and MS in poultry from India and the globe was es�mated in a study using meta-analysis from the 

studies during 2010–2020. Meta-analysis of studies from world showed that overall pooled prevalence es�mates for 
MS [42.52 percent CI (Confidence interval): 33.16–52.16] is more than MG (39.31 percent CI: 25.76–53.74). In India 
also, pooled es�mate for prevalence of MS (29.34 percent CI: 14.40-46.93) is more than MG (25.97 percent CI: 
19.41–33.11). South zone has compara�vely higher prevalence (37.37 percent) for both MG and MS than other 
zones in India.

• In another study, prevalence of MS and MG in poultry flocks from different states in India showed 33.00 percent and 
11.65 percent posi�ve in samples from live birds and 25.98 percent and 9.45 percent of samples were posi�ve for 
MS and MG in post mortem examined birds of a single farm. ELISA results showed seroprevalence of 52.10 and 
32.60 percent, respec�vely of MS and MG in a total of 635 samples. The PCR and ELISA results revealed an overall 
higher prevalence of MS than MG in live birds from different states and in dead birds with CRD.

• In a study at Hisar (India), polymerase chain reac�on (PCR) assays, using primers for 16S rRNA gene showed 
41.86 percent (36/86), 26.74 percent (23/86) and 12.80 percent (11/86) samples posi�ve for genus Mycoplasma, 
MG and MS, respec�vely.

• Overall, studies indicate higher prevalence of Mycoplasmosis worldwide including India and other countries 
emphasizing the importance of robust surveillance and urgent need for adop�on of be�er control measures 
including strict biosecurity, vaccina�on and medica�on.

Transmission
MG and MS are transmi�ed both 
ver�cally (through eggs from infected 
breeders to chicks) and horizontally (via 
aerosols, hatchery transmission, close 
contact with infected birds, contaminated 
equipment, feed and personnel) [Fig. 1]. 
Infec�on in flocks on farms is difficult to 
completely eradicate, o�en persis�ng for 
a long �me. Co-infec�ons with pathogens 
like E. coli and respiratory viruses 
exacerbate disease severity. Wild birds 
also act as reservoirs, complica�ng eradica�on efforts. Rodents act as mechanical vectors. There have been no reports 
of MG or MS infec�on in humans. 

Economic Impact
Mycoplasma infec�ons can reduce egg produc�on by 10-20 percent, increase feed conversion ra�os by 5-10 percent, 
and cause up to 15 percent mortality in unvaccinated flocks. Es�mated global economic losses exceed 780 millions of 
USD annually. It can reduce weight gain, hatchability and downgrade eggshell quality. Also, increase condemna�on of 
carcass at processing due to airsacculi�s.

Pathogenesis
• Mechanism of Mycoplasma infec�on is summarized as gliding, adhesion and invasion. MG lacks flagella or pili but 

could form a membrane protrusion composed of bleb and infrableb, allowing it to glide and work coopera�vely with 
adhesin complexes, namely CrmA and GapA. This gliding ability enables them to reach epithelial surfaces and to 
breach certain physical defenses of the host such as ciliary ac�vity and mucin layer in respiratory tract.

• MG has a high affinity towards chicken respiratory epithelial cells by binding to host cells through adhesins, inducing 
the expressions of a series of pro-inflammatory cytokines and causing apoptosis or necroptosis in cells. MG 
hemagglu�nin protein pMGA1.2 interacts with cellular protein ApoA-I to establish infec�on. Also reported that MG 
synthesizes hydrogen peroxide (H2O2) to ini�ate lipid peroxida�on of host cell membrane, thereby compromising 
integrity and permeability of cell membrane and facilita�ng bacterial entry.

• MG adheres to tracheal mucosa, causing damage to ciliated cells. This impairs cell’s ability to expel foreign materials 
and s�cky secre�ons from the trachea, resul�ng in trachei�s, bronchi�s and airsacculi�s that affect normal 
breathing.  Once lungs are colonized with MG, it spreads to all organs such as heart, brain, liver, spleen, kidneys and 
distal limbs as MG invades non-phagocy�c chicken cells, such as red blood cells, tracheal epithelium and embryonic 
fibroblasts. 

• MG has acquired a perfect transport system, which benefits from the ability to invade the host’s erythrocytes during 
infec�on and cross the mucosal barrier to spread systemically. This allows it to se�le in �ssues at a distance while 
being protected by the host immune system and then possibly escape by lysing erythrocytes with the help of 
membrane-bound hemolysin ac�vity. Thus, Mycoplasma takes full advantage of host erythrocytes to benefit its 
survival and spread. In some cases, MG infec�on is also associated with arthri�s, salpingi�s, conjunc�vi�s and fatal 
encephalopathy. Thus, MG infec�on could impact mul�ple organs or �ssues, causing considerable economic losses.

Clinical Manifesta�ons
• Mycoplasma gallisepticum (MG)
 MG infec�on is responsible for chronic respiratory disease (CRD), especially when 

flocks are stressed or other respiratory pathogens are present. Respiratory signs 
include nasal discharge, sneezing, coughing, dyspnea, rales, open mouth breathing, 
conjunc�vi�s [Fig. 2], anorexia, produc�on fluctua�ons (i.e. drop in egg produc�on, 
feed efficiency, weight gains] and increase in mortality. Subclinical infec�ons are 
common.

• Mycoplasma synoviae (MS)
 Infec�on with MS may result in a weak clinical expression. 

Synovi�s signs include joint swelling, lameness with tendency to 
sit. In severely affected birds, hocks [Fig. 3] and footpads are 
swollen, and sternal bursi�s (breast blisters) developed from 
sternal recumbency. MS also causes decreased egg produc�on 
and eggshell apex abnormali�es (thin- shelled eggs with oil spot 
at broad end) [Fig. 4] which can affect up to 15 to 20 percent of 
the produc�on; poor FCR, and growth retarda�on. Rate of 
abnormal eggs produced increases when coinfec�on occurs with 
infec�ous bronchi�s. In addi�on, bacterial complica�ons are 
o�en observed in contaminated flocks, in par�cular 
colibacillosis, which causes peritoni�s. 

Post mortem Findings
• Uncomplicated infec�ons with MS result in mild 

catarrhal sinusi�s, trachei�s and airsacculi�s [Fig. 5]. 
Concurrent infec�ons with E. coli result in severe air 
sac thickening and turbidity, with exuda�ve 
accumula�ons, adhesive pericardi�s and fibrinous 
perihepa��s. 

• In MS infec�on, creamy to viscous yellow-grey exudate 
is present in most synovial structures but most 
commonly seen in swollen hock [Fig. 6] and wing joints. 
In chronic cases, exudate may become inspissated. 

Respiratory lesions may be absent, or consist of mild mucoid trachei�s or sinusi�s with airsacculi�s when birds are 
stressed from poor air quality or challenged with Newcastle disease or infec�ous bronchi�s.

Diagnos�c Approaches and Surveillance
Early and accurate detec�on is crucial for Mycoplasma control. Diagnosis can be made from:
• Clinical manifesta�ons and post mortem findings: However, disease is mostly subclinical.
• Laboratory diagnosis: Knowledge of status of the herds is necessarily based on laboratory tests. Presence of MG 

or MS can be confirmed by isola�ng the organism or by detec�ng its DNA directly in infected �ssues or swab 
samples by molecular techniques. Serological tests like hemagglu�na�on inhibi�on (HI), rapid serum 
agglu�na�on (RSA) and enzyme-linked immunosorbent assay (ELISA) are used, which are rapid and inexpensive, 
but there is a �me lag between the contamina�on of batch and posi�vity of tests since they are based on an�body 
test. Mycoplasma detec�on tests (culture and PCR) are earlier in detec�ng posi�vity of a batch, but are more 
expensive than serology and require heavier equipment. Regular sampling of tracheal swabs, choanal cle� and air 
sacs is recommended at Day-old chicks (to check ver�cal transmission); pre-vaccina�on and post-vaccina�on 
stages; and mid and end-of-lay for layers and breeders. When results are equivocal, birds are usually resampled. 
Following table [Table 1] summarizes the test methods available for diagnosis of MG, MS with their purposes. 
Sensi�vity of PCR assay is found to be more as compared to isola�on of pathogens and other diagnos�c 
techniques.

Keys: +++ = Recommended for this purpose; ++ = Recommended but has limita�ons; + = Suitable in very limited circumstances; – = Not 
appropriate for this purpose; (a)A combina�on of agent iden�fica�on methods applied on the same clinical sample is recommended. (b)Not 
suitable for day old birds; (c)Applied in culture medium, isolated colonies; (d)Suitable for ensuring lack of infec�ons da�ng back more than 
2–3 weeks; (e)Suitable for ensuring lack of infec�ons da�ng back more than 5–8 days; (f)Suitable provided paired samples collected a few 
weeks apart can be analysed; (g)Suitable only for the group vaccinated with killed vaccine, F strain and by temperature sensi�ve vaccines; 
PCR: Polymerase chain reac�on; DGGE = Denaturing gradient gel electrophoresis

Control Measures
A. Biosecurity measures
 Preven�ng Mycoplasma introduc�on is more cost-effec�ve than treatment. Biosecurity remains the cornerstone 

of Mycoplasma preven�on. Strict biosecurity can reduce Mycoplasma introduc�on and transmission. Biosecurity 
may be classified as external and internal.

 • External biosecurity includes - sourcing chicks from Mycoplasma-free breeders, restric�ng farm access to 
only essen�al personnel, and sani�zing vehicles, equipment and personnel sanita�on (change of clothing, 
hand washing, wearing of masks etc.).

 • Internal biosecurity includes - implemen�ng all-in-all-out produc�on systems, regular cleaning and 
disinfec�on of sheds, proper ven�la�on, providing dry, clean li�er to reduce microbial build-up, and 
controlling rodent and wild bird. Sanita�on and hygienic methods should be followed during ar�ficial 
insemina�on of birds to decrease poten�al ver�cal transmission.

 Biosecurity also includes strict disinfec�on of eggs, equipment and incubators in hatcheries. Regular air and surface 
sampling in hatcheries helps catch early contamina�on. Proper sani�za�on of chick boxes and vehicles should be 
followed. Proper and gentle handling during sexing, vaccina�on and packing also reduces suscep�bility to infec�on.

B. Monitoring and surveillance
 • Rou�ne serological and molecular monitoring: Breeder flocks should be periodically tested which ensures early 

detec�on of MG/MS.
 • Flock health audi�ng and data analysis.
C. Environmental control
 • Stress reduc�on: Op�mal environmental condi�ons should be maintained to minimize stress on birds, which can 

weaken immune systems. 
 • Dust and ammonia control: Dust and ammonia levels should be kept low to reduce respiratory irrita�on and 

poten�al spread of infec�on.
D. Vaccina�on strategies
 • Although the preferred method of control is maintenance of MG- and MS-free flocks, both live and inac�vated 

vaccines are used. Vaccina�on should be considered only in specific cases on the basis of the epidemiological 
situa�on in the area or in farms where infec�on is inevitable. The normal use is to prevent egg-produc�on losses 
in layers, although vaccines may also be used to reduce egg transmission in breeding stock or to aid MG 
eradica�on on mul�-age sites. It is important to vaccinate before field challenge occurs. 

 • Available live vaccines for MG are produced from F strain and strains ts-11 and 6/85. Pullets are generally 
vaccinated between 9 and 16 weeks of age. One dose is sufficient and vaccinated birds remain permanent 
carriers. Long-term use of F strain on mul�-age sites can result in displacement of field strains. The ts-11 strain 
has been successfully used to eradicate F strain in mul�-age commercial layers. Live MS vaccines are produced 
from the MS-H strain and MS1. Birds should be vaccinated by 5 weeks of age.

 • Inac�vated vaccines consis�ng of concentrated suspension of MG in oil emulsion are also available. They should 
be administered parenterally to pullets at 12–16 weeks of age. Two doses are desirable. MG bacterins are 
effec�ve in preven�ng egg-produc�on losses and respiratory disease, but do not prevent infec�on with 
wild-type MG. Inac�vated MS vaccine are not commonly used.

E. An�mycoplasma therapy
 Commonly used therapeu�cs in an�mycoplasma therapy include an�bio�cs. The lack of cell walls in MG 

highly reduces the choice of current an�bio�cs. The ap�tude of MG for changing its surface proteins allows the 
pathogen to reduce efficacy of an�microbial agents, especially those targe�ng surface proteins. Although an�bio�c 
treatment cannot be a solu�on for the eradica�on of avian Mycoplasmosis, it can be considered a good op�on to 
minimize the number of deaths or limit clinical signs. One of the challenges of an�bio�c treatments is the 
development of an�microbial resistance (AMR) among field isolates. Monitoring the an�microbial suscep�bility 
profile of field isolates can be a prac�cal way of avoiding AMR. Treatment should be guided by MIC data when 
available and correct dosing and administra�on is most important. 

 An�mycoplasma an�bio�cs include:
 • Macrolides (e.g., Tylosin, Tilmicosin, Tylvalosin)
 • Tetracyclines
 • Pleuromu�lins (e.g., Tiamulin)
 • Fluoroquinolones (restricted in many regions)
 Macrolides are quite effec�ve and recommended as drug of choice against mycoplasma. Macrolides are a group of 

organic compounds that contain a macrocyclic lactone ring linked glycosidically to one or more sugar moie�es. The 
pharmacokine�cs (PK) of macrolides are dis�nc�ve due to their large distribu�on volume and persistence and 
reten�on in the lung, and are the preferred treatment, however, resistance is a growing concern. An�bio�c 
suscep�bility surveys showed limited resistance to M. gallisepticum and M. synoviae for Tilmicosin and Tylosin. In 
addi�on to suscep�bility, an�bio�c needs to reach sufficient concentra�ons in respiratory tract and preferably also 
be present intracellularly (as Mycoplasmas are located intracellularly). 

 Most effec�ve control program is to establish Mycoplasma-free breeder flocks, managed and maintained under 
good biosecurity to prevent introduc�ons, and monitored regularly with serology/molecular methods to con�nually 
confirm infec�on-free status. Establishing Mycoplasma-free breeder flocks can be possible by preven�ng 
Mycoplasma in Day-Old Chicks. Preven�on in day-old chicks is the best method in controlling the spread and impact 
of Mycoplasmosis as early infec�on o�en results in lifelong carrier status. Early preven�on reduces mortality, 
produc�on loss, medica�on costs and improves the overall profitability.
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Table 1: Test methods for diagnosis of Mycoplasmosis (MG, MS)

HI ++(d) - + ++(f) ++ +
RSA +(e) - + +(f) + +
ELISA ++(d) - ++ ++(f) ++ ++(g)

Isola�on on  +(b) - + + - -
culture media
Conven�onal PCR ++(b) ++(b) ++ +++ ++ -
Real-�me PCR +++(b) +++(b) +++ +++ +++ -
PCR-DGGE(c) + - + + - -

Purpose

Method

Detec�on of immune response

Detec�on of the agent(a)

Immune status in 
individual bird or 

popula�ons 
post-vaccina�on

Prevalence of 
infec�on 

-surveillance

Confirma�on
of clinical cases

Contribute to 
eradica�on 

policies

Individual bird 
freedom from 
infec�on prior 
to movement

Popula�on 
freedom 

from 
infec�on

 Among available interven�ons for preven�ng Mycoplasma in Day-Old Chicks, prophylac�c approach by 
administering Tilmicosin (TILSIN), a 16-membered semi-synthe�c long-ac�ng macrolide an�bio�c which is 
derived from Tylosin and developed for Veterinary use, has emerged as an effec�ve tool for early preven�on and 
control of mycoplasmosis, due to its unique pharmacokine�cs, rapid absorp�on, high �ssue penetra�on, and 
long-las�ng effect.  An�-mycoplasmal ac�vity of Tilmicosin is concentra�on-dependent and mycoplasmacidal 
ac�vity is observed at �lmicosin dosage >7.5 mg/kg. As early as 6 hours a�er oral administra�on of 75 mg 
Tilmicosin/L drinking water (equivalent with qpproximately 15 mg Tilmicosin/kg b.wt./day), the average ac�ve 
substance concentra�ons detected in lung and airsac were 0.63 μg/g and 0.30 μg/g respec�vely; 48 hours a�er 
the start of treatment, the Tilmicosin concentra�ons in lung and alveolar �ssue were 2.3 μg/g and 3.29 μg/g 
respec�vely. 

 A�er treatment of broilers with Tilmicosin at the recommended dosage of 75 mg/L drinking water for 03 days, a 
peak plasma level of 10 μg/ml was reached a�er 84 hours, while peak concentra�ons in lung and airsac (2.3 and 
3.29 μg/ml respec�vely) were reached earlier at 48 hours. The la�er indicates that Tilmicosin is accumulated well 
in these �ssues.

 In a  recent pharmacokine�c study [Table 2], a�er administra�on of Tilmicosin through drinking water (25 
mg/kg), lung revealed high concentra�ons of Tilmicosin (0.75 ± 0.04 µg/g) up to 14 days a�er the last dose. Mean 
plasma concentra�ons remained above the MIC values of 0.05 µg/ml.



Control Measures
A. Biosecurity measures
 Preven�ng Mycoplasma introduc�on is more cost-effec�ve than treatment. Biosecurity remains the cornerstone 

of Mycoplasma preven�on. Strict biosecurity can reduce Mycoplasma introduc�on and transmission. Biosecurity 
may be classified as external and internal.

 • External biosecurity includes - sourcing chicks from Mycoplasma-free breeders, restric�ng farm access to 
only essen�al personnel, and sani�zing vehicles, equipment and personnel sanita�on (change of clothing, 
hand washing, wearing of masks etc.).

 • Internal biosecurity includes - implemen�ng all-in-all-out produc�on systems, regular cleaning and 
disinfec�on of sheds, proper ven�la�on, providing dry, clean li�er to reduce microbial build-up, and 
controlling rodent and wild bird. Sanita�on and hygienic methods should be followed during ar�ficial 
insemina�on of birds to decrease poten�al ver�cal transmission.

 Biosecurity also includes strict disinfec�on of eggs, equipment and incubators in hatcheries. Regular air and surface 
sampling in hatcheries helps catch early contamina�on. Proper sani�za�on of chick boxes and vehicles should be 
followed. Proper and gentle handling during sexing, vaccina�on and packing also reduces suscep�bility to infec�on.

B. Monitoring and surveillance
 • Rou�ne serological and molecular monitoring: Breeder flocks should be periodically tested which ensures early 

detec�on of MG/MS.
 • Flock health audi�ng and data analysis.
C. Environmental control
 • Stress reduc�on: Op�mal environmental condi�ons should be maintained to minimize stress on birds, which can 

weaken immune systems. 
 • Dust and ammonia control: Dust and ammonia levels should be kept low to reduce respiratory irrita�on and 

poten�al spread of infec�on.
D. Vaccina�on strategies
 • Although the preferred method of control is maintenance of MG- and MS-free flocks, both live and inac�vated 

vaccines are used. Vaccina�on should be considered only in specific cases on the basis of the epidemiological 
situa�on in the area or in farms where infec�on is inevitable. The normal use is to prevent egg-produc�on losses 
in layers, although vaccines may also be used to reduce egg transmission in breeding stock or to aid MG 
eradica�on on mul�-age sites. It is important to vaccinate before field challenge occurs. 

 • Available live vaccines for MG are produced from F strain and strains ts-11 and 6/85. Pullets are generally 
vaccinated between 9 and 16 weeks of age. One dose is sufficient and vaccinated birds remain permanent 
carriers. Long-term use of F strain on mul�-age sites can result in displacement of field strains. The ts-11 strain 
has been successfully used to eradicate F strain in mul�-age commercial layers. Live MS vaccines are produced 
from the MS-H strain and MS1. Birds should be vaccinated by 5 weeks of age.

 • Inac�vated vaccines consis�ng of concentrated suspension of MG in oil emulsion are also available. They should 
be administered parenterally to pullets at 12–16 weeks of age. Two doses are desirable. MG bacterins are 
effec�ve in preven�ng egg-produc�on losses and respiratory disease, but do not prevent infec�on with 
wild-type MG. Inac�vated MS vaccine are not commonly used.

E. An�mycoplasma therapy
 Commonly used therapeu�cs in an�mycoplasma therapy include an�bio�cs. The lack of cell walls in MG 

highly reduces the choice of current an�bio�cs. The ap�tude of MG for changing its surface proteins allows the 
pathogen to reduce efficacy of an�microbial agents, especially those targe�ng surface proteins. Although an�bio�c 
treatment cannot be a solu�on for the eradica�on of avian Mycoplasmosis, it can be considered a good op�on to 
minimize the number of deaths or limit clinical signs. One of the challenges of an�bio�c treatments is the 
development of an�microbial resistance (AMR) among field isolates. Monitoring the an�microbial suscep�bility 
profile of field isolates can be a prac�cal way of avoiding AMR. Treatment should be guided by MIC data when 
available and correct dosing and administra�on is most important. 

 An�mycoplasma an�bio�cs include:
 • Macrolides (e.g., Tylosin, Tilmicosin, Tylvalosin)
 • Tetracyclines
 • Pleuromu�lins (e.g., Tiamulin)
 • Fluoroquinolones (restricted in many regions)
 Macrolides are quite effec�ve and recommended as drug of choice against mycoplasma. Macrolides are a group of 

organic compounds that contain a macrocyclic lactone ring linked glycosidically to one or more sugar moie�es. The 
pharmacokine�cs (PK) of macrolides are dis�nc�ve due to their large distribu�on volume and persistence and 
reten�on in the lung, and are the preferred treatment, however, resistance is a growing concern. An�bio�c 
suscep�bility surveys showed limited resistance to M. gallisepticum and M. synoviae for Tilmicosin and Tylosin. In 
addi�on to suscep�bility, an�bio�c needs to reach sufficient concentra�ons in respiratory tract and preferably also 
be present intracellularly (as Mycoplasmas are located intracellularly). 

 Most effec�ve control program is to establish Mycoplasma-free breeder flocks, managed and maintained under 
good biosecurity to prevent introduc�ons, and monitored regularly with serology/molecular methods to con�nually 
confirm infec�on-free status. Establishing Mycoplasma-free breeder flocks can be possible by preven�ng 
Mycoplasma in Day-Old Chicks. Preven�on in day-old chicks is the best method in controlling the spread and impact 
of Mycoplasmosis as early infec�on o�en results in lifelong carrier status. Early preven�on reduces mortality, 
produc�on loss, medica�on costs and improves the overall profitability.
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Mechanism of ac�on
• Timicosin inhibits bacterial protein synthesis by binding to the 

50S ribosomal subunit with a specific target in 23S ribosomal 
RNA molecule and various ribosomal proteins. 

• It inhibits the pep�dyl transfer reac�on.
• The most recent hypothesis suggests that Tilmicosin s�mulates 

dissocia�on of pep�dyl-tRNA from the ribosomes during the 
elonga�on phase, leading to inhibi�on of protein synthesis [Fig. 
7]. 

• Besides, Tilmicosin is having an�-inflammatory effects, 
poten�ally reducing inflammatory mediator release.

• Tilmicosin acts synergis�cally with the birds immune system, 
enhance phagocyte killing of bacteria. 

Role of Tilmicosin in Mycoplasma control 
• Tilmicosin acts primarily against Mycoplasma spp. (both MG and 

MS), a variety of Gram-posi�ve aerobic bacteria, and few 
Gram-nega�ve bacteria such as Pasteurella spp.

• It exhibits high affinity for lung �ssues and macrophages, maintaining therapeu�c levels up to 7 days post 
administra�on. Its long dura�on and respiratory affinity gives it a superior edge over other an�microbials for 
day-old chicks.

• Its intracellular accumula�on enables ac�on against intracellular Mycoplasmas (Intracellular concentra�ons 
have been shown to be 40 �mes greater than that of serum).

• Its bacteriosta�c effect is enhanced by its prolonged half-life and rapid and extensive �ssue penetra�on in the 
respiratory tract, especially important for early coloniza�on preven�on in chicks.

• It is a drug of choice for treatment and metaphylaxis (i.e. as prophylaxis on newly arrived chicks) of respiratory 
disease (especially Mycoplasmosis).

• Several in-vivo and in-vitro studies have confirmed the efficacy of Tilmicosin in controlling MG and MS. Minimum 
inhibitory concentra�on (MIC) values are found to be 0.0078 to 0.0156 µg /ml and 0.0625-2 µg/mL for MG and MS 
respec�vely.

• Tilmicosin reduces clinical signs and lesions associated with chronic respiratory disease and improves performance 
parameters.

Recommended dosage and route of administra�on
• Breeder, layer and broiler chicks: Orally, in drinking 

water at a daily dose of 15-20 mg/kg body weight for 3 
days star�ng on day 1. 

• Should be repeated the course on 4th, 8th, 12th and 16th 
week for breeder and layer chicks, however, last 
course should not be used in layer chicks within 14 
days of the start of the laying period. 

• In case of broiler chicks, course should be repeated 
once during mid grow out period, which should be 
completed by 12 days before slaughter.

Medicated drinking water should be prepared freshly 
every 24 hours using only clean water. Only sufficient 
medicated drinking water should be prepared to cover 
the daily requirements. The medicated water should be 
the only source of drinking water for the en�re dura�on 
of the treatment period. Use of oxidizing sani�zers with Tilmicosin should be avoided.
Ensuring Mycoplasma-Free Flocks 
Fig. 8 shows a produc�on system designed to reduce or eliminate the use of an�bio�cs that starts by obtaining 
Mycoplasma-free breeding stock, maintaining flocks free during the rearing and produc�on phases, establishing and 
implemen�ng biosecurity prac�ces to prevent the introduc�on, rou�nely monitoring the status of the flocks, and 
producing Mycoplasma-free day-old chicks to supply broiler or layer farms.

Fig. 7: MOA of Tilmicosin
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Table 2: Pharmacokine�c parameters of Tilmicosin a�er administra�on 
through drinking water (25 mg/kg) in broiler chicken

 Parameters Mean ± SD
 Half life 13.24 ± 13.01 hours
 Cmax 0.25 ± 0.06  µg/ml
 Tmax 4.25 ± 2.62 hours
 Auc 0-t 1.17 ± 0.73 µg.h.ml-1
 AUC 0-inf 4.73 ± 3.42 µg.h.ml-1
 Rela�ve Bioavailability 54.94 %

AUC0-t -Total area under plasma concentra�on from �me zero to the last measurable concentra�on.
AUC0-inf -Total area under plasma concentra�on from �me zero to infinity
Tmax - Time at which Cmax was observed.
Cmax - The maximum concentra�on and the corresponding peak �me (Tmax)
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Ensuring Mycoplasma-Free Flocks 
Fig. 8 shows a produc�on system designed to reduce or eliminate the use of an�bio�cs that starts by obtaining 
Mycoplasma-free breeding stock, maintaining flocks free during the rearing and produc�on phases, establishing and 
implemen�ng biosecurity prac�ces to prevent the introduc�on, rou�nely monitoring the status of the flocks, and 
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Table 3: Integra�ve control plan: Tilmicosin in a Mycoplasma-free strategy

 Stage Ac�on Role of Tilmicosin
Hatchery Sourcing MG/MS-free chicks N/A
Brooding  Early surveillance (PCR, ELISA) Pulse medica�on 
Grow-out Regular monitoring, biosecurity audits Therapeu�c use during outbreaks
Breeder qualifica�on Serological & molecular confirma�on Strategic metaphylaxis where needed
Vaccina�on Administra�on of live/inac�vated vaccines Not to use during or near live vaccine   
     periods
Withdrawal To ensure compliance with regulatory   14-day meat withdrawal; not authorised 
  withdrawal period for use in laying hens producing eggs for  
     human consump�on

Conclusion
Mycoplasmas are lacking a cell wall, highly adap�ve and difficult to eliminate once established in a flock and pose a 
major threat to poultry affec�ng respiratory health, reproduc�ve performance, produc�vity and increased 
suscep�bility to secondary infec�ons. Achieving Mycoplasma-free status is cri�cal for maximizing poultry health and 
profitability. Through a combina�on of strict biosecurity, advanced diagnos�cs, targeted vaccina�on, and strategic 
an�microbial use, poultry professionals can significantly mi�gate the risks of MG and MS infec�ons. 

Preven�on in day-old chicks is the best method in controlling the spread and impact of Mycoplasmosis (as early 
infec�on o�en results in lifelong carrier status). Early preven�on reduces mortality, produc�on loss, medica�on costs 
and improves the overall profitability. Tilmicosin stands out as an effec�ve chemotherapeu�c op�on owing to its 
pharmacokine�c advantages, �ssue distribu�on, long-las�ng effect and efficacy against both M. gallisepticum and M. 

synoviae. However, responsible use is vital to preserving its efficacy. By integra�ng  Tilmicosin (TILSIN) into a broader 
Mycoplasma control plan, poultry professionals can significantly enhance flock health, produc�vity and economic 
sustainability.
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Fig. 8: Produc�on system to reduce or eliminate use 
of an�bio�cs by obtaining and maintaining MG and MS 
free breeder flocks and supplying MG, MS free chicks 
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Conclusion
Mycoplasmas are lacking a cell wall, highly adap�ve and difficult to eliminate once established in a flock and pose a 
major threat to poultry affec�ng respiratory health, reproduc�ve performance, produc�vity and increased 
suscep�bility to secondary infec�ons. Achieving Mycoplasma-free status is cri�cal for maximizing poultry health and 
profitability. Through a combina�on of strict biosecurity, advanced diagnos�cs, targeted vaccina�on, and strategic 
an�microbial use, poultry professionals can significantly mi�gate the risks of MG and MS infec�ons. 

Preven�on in day-old chicks is the best method in controlling the spread and impact of Mycoplasmosis (as early 
infec�on o�en results in lifelong carrier status). Early preven�on reduces mortality, produc�on loss, medica�on costs 
and improves the overall profitability. Tilmicosin stands out as an effec�ve chemotherapeu�c op�on owing to its 
pharmacokine�c advantages, �ssue distribu�on, long-las�ng effect and efficacy against both M. gallisepticum and M. 

synoviae. However, responsible use is vital to preserving its efficacy. By integra�ng  Tilmicosin (TILSIN) into a broader 
Mycoplasma control plan, poultry professionals can significantly enhance flock health, produc�vity and economic 
sustainability.
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