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Abstract

The objective was to determine the occurrence of  Mycoplasma gallisepticum (Mg) and  Mycoplasma
synoviae (Ms) in commercial laying hen farms of small producers in the southern region of Sonora from
October  to  November  2022,  through  the  polymerase  chain  reaction  test  and  the  rapid  serum
agglutination test. A total of 300 blood samples and 300 tracheal swabs were collected from 10 flocks of
laying hens. Blood samples were analyzed using the rapid serum agglutination test, whereas tracheal
swabs were analyzed by polymerase chain reaction (PCR) through molecular amplification of the Mgc2
and vlhA genes for detecting Mg and Ms, respectively. A total of 285 (95.0 %) and 215 (71.6 %) samples
were positive for Mg and Ms, respectively, by PCR, and the results of the rapid serum agglutination test
demonstrated  that  a  total  of  166 (56.4 %)  and 133 (44.3 %)  samples  were  positive  for  Mg and Ms,
respectively. In the distribution of positivity by flock, PCR showed that 100 % were positive for Mg and
80 % for Ms; likewise, through the rapid serum agglutination test, 100 % of the flocks were positive for Mg
and Ms. This information, in laying hen farms in the Sonora region, will allow technicians, veterinarians,
zootechnicians, and those in charge of livestock units to take corrective actions for their treatment and
preventive actions to avoid their dispersion.

Keywords: Mycoplasma gallisepticum; Mycoplasma synoviae; Laying hens; PCR

Received: September 01, 2025

Accepted: January 10, 2026

Published: March 06, 2026

Technical note 1 / 9
DOI: 10.22319/rmcp.v17i1.6961

Vol. 17(1) | 2026 | e1716961

https://cienciaspecuarias.inifap.gob.mx/
mailto:rammol1962@gmail.com
http://doi.org/10.22319/rmcp.v17i1.6961


Avian mycoplasmosis is caused by some pathogenic mycoplasmas, of which Mycoplasma gallisepticum
(Mg) and  Mycoplasma synoviae (Ms) are the most important due to the enormous economic losses
resulting in millions of dollars in annual losses due to decreased egg production, reduced hatching, and
reduced feed efficiency1.  Mycoplasmosis is mainly transmitted horizontally,  through direct or indirect
contact with infected poultry, or vertically, through the eggs of infected breeding poultry2,3.

M. gallisepticum is considered the most impactful mycoplasma in the poultry industry, with a worldwide
distribution that produces respiratory and reproductive signs that decrease weight gain,  reduce feed
conversion,  and decrease egg quantity  and quality1.  M. synoviae most often occurs as a subclinical
infection of the upper respiratory tract, associated with decreased egg production and quality; when the
infection is clinically apparent, the primary lesion of an Ms infection is tenosynovitis4.

Mycoplasma  diagnosis  is  made  by  plate  agglutination  assay,  direct  enzyme-linked  immunosorbent
assay (ELISA), and molecular assays, such as the polymerase chain reaction (PCR) test5,6. Nevertheless,
the isolation of these pathogens is considered the standard test for diagnosing microorganisms, this
technique  is  difficult  and  time-consuming  for  avian  mycoplasmas,  as  they  require  special  growth
conditions and are very time-consuming4.

Molecular  tests  are  diagnostic  alternatives  for  detecting and analyzing mycoplasma DNA,  with  high
sensitivity, specificity, and rapid response, which has enabled the development of control and eradication
programs3. An additional advantage of PCR is the ability to differentiate between standard strains of Mg,
the F strain associated with the vaccine for Mg and Ms7, unlike serological methods, which present the
possibility of non-specific results due to cross-reaction of Mg and Ms or the inability to differentiate the
immune response between field infection and vaccination response8.

Studies on the detection, incidence, and prevalence of Mg in poultry have been carried out in several
countries; 6.43 % of positive results for Mg have been detected in laying poultry and in broilers in India9,
27.27 % of positive results in flocks of backyard poultry in Italy10, 85.9 % in Iraq11, and 46.56 % in poultry
in Pakistan5.

In Mexico, few reports on avian mycoplasmosis have been published; only one study on the presence of
Mg in the state of Sonora was published in 196512. In another study on the seroprevalence of Mg and Ms
in fighting poultry in the Toluca Valley, the frequency of antibodies for Mg and Ms was 78 % and 91 %,
respectively13. In the regions of Aguascalientes, Chiapas, State of Mexico, Jalisco, Querétaro, Veracruz,
and Puebla, isolations and antimicrobial sensitivity tests of Mg and Ms were performed, with 23.14 %
isolation of Mycoplasma spp. (84.25 % Ms and 15.75 % Mg)14. In the state of Sonora, only one publication
in 1965 demonstrated positive serology for Mycoplasma gallisepticum in fighting poultry, so there is no
recent published information on the situation of avian mycoplasmosis in southern Sonora. Therefore,
this study aimed to determine the molecular and serological occurrence of these two mycoplasmas in
farms in southern Sonora, specifically, in farms of small producers participating in the Program for the
Economic Strengthening of Indigenous Peoples and Communities.

The study on the identification of M. gallisepticum and M. synoviae by PCR was carried out in 10 flocks
located  in  commercial  laying  poultry  farms  in  the  southern  region  of  Sonora,  Mexico  (27.4828°  N,
109.9304° W).

This study, with a cross-sectional, descriptive, and observational design, was conducted from October to
November  2022.  Sampling was carried out  on 30 hens from 10 commercially  laying flocks,  with  no
history of vaccination or prophylactic treatments against mycoplasmosis, and with ages ranging from 40
to 70 weeks. In total, 300 blood samples were collected from the venous sinus of the foramen magnum,
approximately 2 ml each, and deposited in Vacutainer tubes without anticoagulant; likewise, 300 tracheal
swab samples were obtained, immediately immersed in 1 ml of saline solution, and kept refrigerated at
4 °C until processing1,15.
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Blood samples were centrifuged at 5,500 rpm for 7 min to extract serum from Vacutainer tubes and
deposited in 1.5 mL vials (Eppendorf). The sera were stored at -20 °C until later use. Tracheal swabs
were processed by vortexing (Vortex Genie 2, Scientific Industries) the samples for 5 min, then 200 μL of
the saline solution was removed, and the swabs were deposited in 1.5 mL Eppendorf tubes; then, pools
of 5 samples were formed and transferred for DNA extraction. The remaining tracheal swab samples
were kept at 4 °C.

The standardization of the primers to be used for polymerase chain reaction was carried out with a
positive control of M. gallisepticum, strain A5969 (Charles River SPAFAS Inc.), and a positive control of M.
synoviae,  strain  WVU1853  (Charles  River  SPAFAS  Inc.),  at  hemagglutination  inhibition  (HI)  titers  of
1:1024, 1:2048, and 1:4096. Standardization was performed with an annealing temperature gradient of
58 °C  and  62.2 °C  for  M.  gallisepticum,  and  48 °C,  48.8 °C,  50 °C,  52 °C,  52.5 °C,  and  55 °C  for  M.
synoviae,  in  a  Bio-Rad C1000 Touch Thermal  Cycler,  to  determine the appropriate temperature.  The
electrophoresis protocol was standardized on a horizontal device (ENDURO, Labnet International, Inc.),
applying a voltage of 120 to 200 V to the gel for 11 to 30 min. DNA extraction was performed with an
extraction  kit  (taco™  Nucleic  Acid  Automatic  Extraction  System).  The  supernatant  with  DNA  was
collected in 1.5 ml Eppendorf tubes and stored at -20 °C.

Polymerase  chain  reaction  was  performed  with  the  primers  Mgc2  2F
(CGCAATTTGGTCCTAATCCCCAACA) and  Mgc2 2R (TAAACCCACCTCCAGCTTTATTTCC) to amplify the
Mgc2 gene  of  M.  gallisepticum.  The  PCR  protocol8,16 was  performed  by  starting  with  the  initial
denaturation at 94 °C for 3 min, followed by 35 denaturation cycles at 94 °C for 30 sec, annealing at
58 °C for 30 sec and extension at 72 °C for 60 sec, ending with an extension at 72 °C for 10 min and
preservation of the amplicons at 4 °C in the thermal cycler and -20 °C in freezing. Amplification reactions
were performed with a total volume of 25 μL, with 12.5 μL of Taq Master Mix (Qiagen Taq PCR Master
Mix Kit, 1000 U), 2.5 μL of the Mgc2 2F primer, 2.5 μL of the Mgc2 2R primer, 5 μL of DNA, and 2.5 μL of
RNAse-free water.

The primers  vlhA F (TACTATTAGCAGCTAGTGC) and  vlhA R (AGTAACCGATCCGCTTAAT) were used to
locate the vlhA gene of  M. synoviae and to amplify DNA. The PCR protocol was performed by starting
with the initial denaturation at 94 °C for 3 min, followed by 35 denaturation cycles at 94 °C for 30 sec,
annealing at 48.8 °C for 30 sec and extension at 72 °C for 60 sec, ending with an extension at 72 °C for
10 min  and  preservation  of  the  amplicons  at  4 °C  in  the  thermal  cycler  and  -20 °C  in  freezing.
Amplification reactions were performed with a total volume of 25 μL, containing 12.5 μL of Taq Mix, 2.5
μL of the  vlhA F primer,  2.5 μL of the  vlhA R primer,  5 μL of DNA, and 2.5 μL of RNAse-free water.
Reactions were performed with 2.5 U of DNA polymerase, 1.5 mM of MgCl2, 200 μM of dNTPs, 10 μM of
F primer and 10 μM of R primer, and 1.0 μg of DNA.

Electrophoresis  was  performed on  agarose  gel  at  a  concentration  of  1.5 %.  In  short,  0.75 grams of
agarose was mixed in 50 ml of 1x Tris-Acetate-EDTA (TAE) buffer. It was heated in the microwave oven
for 35 sec until a melted solution was obtained, and 4 μL of ethidium bromide was added. A volume of 1
μL of bromophenol blue with 4 μL of DNA was used as a loading buffer. A 130 V voltage was applied for
30 min at 300 amperes. Its subsequent reading was performed to visualize the bands of the amplified
product.

Plate  agglutination  was  performed  with  Mg  and  Ms  antigens  (Charles  River  SPAFAS  Inc.).  The
components used were worked at room temperature. The process began with the homogenization of the
antigen using a vortex (Vortex Genie 2,  Scientific Industries)  for  15 sec.  Subsequently,  20 μL of  the
antigen was mixed with 20 μL of serum on the glass plate. The mixture was homogenized for 2 min,
rotating  the  glass  plate.  Agglutination  reactions  were  read  by  direct  visualization  under  a  stereo
microscope (Leica EZ4, Leica Microsystems).
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The PCR protocol was standardized by the analysis of relevant genetic sequences in CLC Sequence
Viewer 8 of Mc strains (F, R High, R Low, F99 Lab, F99 Avipro_Vaccine, F 6_85) and Ms strains (WVU1853,
86079-7NS, NCTC10124, 5-9, MS-H, 53, 18DW) in conjunction with the sequences of the Mgc2 and vlhA
primers; it was identified that the primers complement each other precisely with the region of interest of
the DNA.

In this study,  300 tracheal  swabs and 294 sera were analyzed by PCR and plate agglutination (PA),
respectively. To determine the frequency of positivity in commercial laying poultry farms, the Mgc2 and
vlhA genes were molecularly amplified to detect Mg and Ms, respectively. The interpretation of the PCR
results was performed by visualizing the amplified fragments of M. gallisepticum (Mgc2) (Figure 1) and
M. synoviae (vlhA) (Figure 2) by 1.5 % agarose gel electrophoresis.

Figure 1. Agarose gel electrophoresis (1.5 %) showing results of Mycoplasma gallisepticum (Mgc2)
amplification at 300 bp

M= DNA molecular weight marker of 1 kbp.
Lanes 1, 3, 4, 5, 6= Mg-positive samples; Lane 2= Mg-negative sample; Lane (-)= negative control; Lane (+)= positive control.
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Figure 2. Agarose gel electrophoresis (1.5 %) showing results of Mycoplasma synoviae (vlhA) amplification at
398 bp

M= DNA molecular weight marker of 1 kbp.
Lanes 1, 2, 3, 4, 5, 6= Ms-positive samples; Lane (-): negative control; Lane (+): positive control.

Of the 300 tracheal swabs, there were 285 (95.0 %) and 215 (71.6 %) positive samples for Mycoplasma
gallisepticum and Mycoplasma synoviae, respectively (Table 1).

Table 1. Frequency of positivity of Mycoplasma gallisepticum and Mycoplasma synoviae by PCR, using
primers for the Mgc2 and vlhA genes, respectively

Mycoplasma gallisepticum Mycoplasma synoviae
Flock No. of samples Positive Percentage Positive Percentage
1 30 25 83.3 25 83.3
2 30 25 83.3 25 83.3
3 30 30 100.0 15 50.0
4 30 30 100.0 30 100.0
5 30 30 100.0 0 0.0
6 30 30 100.0 30 100.0
7 30 30 100.0 30 100.0
8 30 30 100.0 30 100.0
9 30 30 100.0 30 100.0
10 30 25 83.30 0 0.0
Total 300 285 95.00 215 71.66

Additionally, PA was used to detect antibodies against Mg and Ms in serum, and it was interpreted by
visualizing the samples agglutinated with M. gallisepticum and M. synoviae antigens. Results from the
serum agglutination rapid test showed that 166 (56.45 %) and 133 (44.33 %) samples were positive for
Mycoplasma gallisepticum and Mycoplasma synoviae, respectively (Table 2).
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Table 2. Frequency of positivity of Mycoplasma gallisepticum and Mycoplasma synoviae by rapid serum
agglutination test

Mycoplasma gallisepticum Mycoplasma synoviae
Flock No. of samples Positive Percentage Positive Percentage
1 30 11 36.6 18 60.0
2 30 13 43.3 13 43.3
3 30 14 46.6 24 80.0
4 29 9 31.0 10 34.4
5 30 12 40.0 12 40.0
6 30 24 80.0 15 50.0
7 30 27 90.0 17 56.6
8 29 23 79.3 13 44.8
9 27 25 92.5 6 22.2
10 29 8 27.5 5 17.2
Total 294 166 56.4 133 43.5

Mg and Ms are considered the most important pathogenic mycoplasmas in the poultry industry globally.
The impact of these infections is characterized by respiratory problems, causing a syndrome identified
as chronic respiratory disease (CRD) in laying poultry, broilers, and breeding flocks; this infection also
affects the production of eggs for consumption and reduces hatchability. It also negatively affects the
effectiveness  of  immunization  programs  against  viral  diseases  and  exaggerates  responses  to  viral
infections and secondary bacterial complications4,18. Similarly, the presence of Mg and Ms represents a
risk to animal welfare and a negative economic impact on the poultry industry5,17.

Regarding the percentage of positivity by the PCR test, the present study reports 95.0 % positivity for Mg,
high  results,  such  as  those  previously  reported  in  Iraq,  where  up  to  85 %  positivity  was  reported,
attributed to the stage of infection, the technique used in sampling, climatic differences, and the level of
biosecurity11. Likewise, it aligns with the results reported in Egypt, with an 85 % positivity rate18.

On the other hand, there are reports with low positivity percentages, such as 36.7 %19. In India, there are
reports of positivity for Mg (6.43 %), Ms (23.6 %), and co-infection of Mg and Ms (15.49 %)9. In Haryana,
positivity  rates  of  11.6 %  for  Mg and  33.0 %  for  Ms  have  been  reported  in  26  breeding  flocks20.  In
Pakistan, a high prevalence of Mg (38.18 %) and Ms (18.48 %) was reported in winter21.

It is important to note that the poultry included in this study did not present clinically apparent diseases;
however, during the nocturnal examination of the flocks, tracheal sounds suggestive of tracheitis were
detected, signs associated with Mycoplasma spp. infections in some reports7,10,18.

Regarding M. synoviae, the period of farm establishment, the age of the poultry, and the distribution of
flocks of various ages within a poultry production site are other factors attributed to its presence. In
Portugal, a higher prevalence (77.3 %) was found in farms less than 3 yr old than in those older than 3 yr
old  (35.7 %),  and  a  higher  prevalence  in  production  sites  on  farms  with  a  variety  of  ages  (66.7 %)
compared  to  development  (8.3 %)22.  This  suggests  that  Ms  infection  may  be  better  established  in
production sites where poultry have immunocompromised immune systems due to stressors, such as
intensive production. The concentration of poultry farms in the region and the population density within
them, together with the lack of biosecurity or health barriers23.

The seroprevalence in this study shows a percentage of Mg positivity (56.4 %) by PA, which is consistent
with  what  was  previously  reported,  with  58.0 %  seroprevalence  in  Mg  attributed  to  variations  in
maintenance  practices,  treatments,  and  deficiencies  in  biosecurity24;  likewise,  it  aligns  with  those
reported in a study in Algeria, with a percentage of positives of 69.9 %25. On the other hand, the present
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study differs from others that report 100 % seroprevalence for Mg18,19, considering that the PA test is a
reliable and efficient test for detecting Mg.

In  Mexico,  only  three  studies  on  avian  mycoplasmosis  have  been  published;  one  study  found  a
seroprevalence of Mg (78 %) and Ms (91 %) in fighting poultry from the National Federation of Gamecock
Breeders in the Toluca Valley13; a report on isolation and antimicrobial susceptibility of Mg and Ms in the
regions of Aguascalientes,  Chiapas,  State of Mexico,  Jalisco,  Querétaro,  Veracruz,  and Puebla,  which
reported an isolation of Mycoplasma spp. (23.1 %), of which it is distributed between Ms (84.2 %) and Mg
(15.7 %)14.  The  only  study  conducted  in  1965,  which  used  samples  from  the  state  of  Sonora,
characterized strains of Mycoplasma spp. of avian origin, reporting seven different strains in the state of
Sonora, along with six in the state of Jalisco and two in la Ciudad de México12.  The lack of updated
information on the presence of  Mg and Ms in  Mexico should be considered a  factor  in  the lack of
monitoring, control, diagnosis, and treatment measures.

In the present research, it is concluded that avian mycoplasmosis in the state of Sonora is a problem
that must be addressed through a comprehensive control program that includes the implementation of
strict biosecurity measures, disinfection, all-in-all-out management, and, due to the high percentage of
seropositivity, the implementation of an immunization program with bacterins.

The positivity percentages were 95.0 % for Mg and 71.6 % for Ms by molecular tests (PCR), and 56.4 %
for Mg and 44.3 % for Ms by the rapid plate agglutination test. It is important to note that all 10 tests
were positive for the presence of antibodies against both mycoplasmas. The integration of PCR analyses
for Mg and Ms, together with PA, enabled to obtain a comprehensive and robust perspective on the
presence of these mycoplasmas in the region of Sonora. The lack of information on the status of these
mycoplasma infections in this region causes enzootic distribution and poor care. These findings not only
contribute to understanding the current poultry health situation in the region but also offer information
for implementing effective control, monitoring, and management strategies that improve biosecurity and
productivity in the poultry industry of southern Sonora.
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