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The state of Pernambuco is the largest producer of eggs in the North and Northeast
of Brazil and second one in the broiler production. Mycoplasmas are important avian pa-
thogens, which cause respiratory and joint diseases that result in large economic losses.
The aim of the present study was to investigate the occurrence of Mycoplasma gallisepti-
cum (MG) and Mycoplasma synoviae (MS) in broilers and commercial laying hens in the
state of Pernambuco, Brazil. Tracheal fragments were analyzed from 55 healthy broilers,
35 broilers with respiratory signs and 30 commercial laying hens with respiratory signs,
from 24 commercial poultry farms, each sample was composed of a pool of five birds. The
bacteriological exam, PCR and nested PCR were used for the detection of Mycoplasma
gallisepticum (MG) and Mycoplasma synoviae (MS). All samples were negative in bacte-
riological isolation. In the PCR analyses, seven samples from birds with respiratory signs
were positive for MS and one was positive for MG, the latter of which was confirmed as
the MG-F vaccine strain. The occurrence of MS in chickens with respiratory signs may
indicate inadequate sanitary management on poultry farms, favoring the propagation of
mycoplasmosis.

INDEXS TERMS: Mycoplasmosis, Mycoplasma synoviae, PCR, broilers, commercial laying hens,

diagnosis.

RESUMO.- [Ocorréncia de Mycoplasma synoviae em
granjas comerciais da avicultura de Pernambuco.] O
estado de Pernambuco é o maior produtor de ovos da re-
gido Norte e Nordeste e ocupa a segunda posi¢ao na pro-
ducdo de frangos de corte. Os micoplasmas sdo importan-
tes patégenos avidrios que causam doencas respiratorias
e sinovite que resultam em grandes perdas econdmicas.
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Objetivou-se pesquisar a ocorréncia de Mycoplasma galli-
septicum (MG) e Mycoplasma synoviae (MS) em frangos de
corte e poedeiras comerciais no Estado de Pernambuco,
Brasil. Foram colhidos fragmentos de traquéia de 55 fran-
gos de corte sadios, 35 com sinais respiratérios e de 30
poedeiras comerciais também com sinais respiratorios,
provenientes de 24 granjas, cada amostra foi composta
por um “pool” de cinco aves. Para detec¢do de Mycoplasma
gallisepticum (MG) e Mycoplasma synoviae (MS) foram uti-
lizados o exame bacterioldgico, PCR e Nested-PCR. Todas
as amostras apresentaram resultados negativos no exa-
me bacteriolégico. Na PCR, sete amostras foram positivas
para MS e uma para MG em amostras de aves com sinais
respiratdrios, sendo a amostra positiva para MG confirma-
da como cepa vacinal MG-F. A ocorréncia de MS em aves
com sinais clinicos respiratérios pode indicar auséncia de
barreiras sanitarias adequadas em granjas de frangos de
corte e de poedeira comercial, favorecendo a sua propa-
gacao.
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TERMOS DE INDEXAGAO: Micoplasmoses, Mycoplasma synoviae,
PCR, frangos de corte, poedeira comercial, diagnostico.

INTRODUCTION

The intensification of production in the poultry industry le-
ads to particular conditions that favor the occurrence and
dissemination of infectious diseases, especially those that
affect the respiratory tract (Minharro et al. 2001).

Mycoplasmosis is considered the respiratory disease
with the greatest impact on all segments of poultry far-
ming. Mycoplasma gallisepticum (MG) causes chronic res-
piratory disease and accounts for economic impact related
to feed conversion loss, lower egg production, embryonic
mortality and the non-approval of the carcass for human
consumption (Yoder 1984). Mycoplasma synoviae (MS)
causes subclinical infection of the upper respiratory tract,
characterized by a lack of clinical signs or only respiratory
illness (Stipkovits & Kempf, 1996). M. synoviae can also
cause airsacculitis in chickens (Rosales 1991) and is often
found in its asymptomatic form on poultry farms in Brazil
(Fiorentin et al. 2003). Following infection by Mycoplasma
gallisepticum or Mycoplasama synoviae, chickens become
more susceptible to secondary infections by other viral
or bacterial agents, such as Escherichia coli (Alencar et al.
1998, Ferreira & Knobl, 2000).

The aim of the present study was to investigate the oc-
currence of Mycoplasma gallisepticum and Mycoplasma sy-
noviae on commercial poultry farms in the state of Pernam-
buco, Brazil.

MATERIALS AND METHODS

Sampling. Eleven farms with healthy broilers chickens, seven
with broiler chickens presenting clinical respiratory signs and six
farms with commercial laying chickens presenting clinical signs
of respiratory disease were used, corresponding to approximately
20% of the poultry farms in the state of Pernambuco (northeas-
tern Brazil). A total of 55 trachea fragments were collected from
the healthy broilers, 35 were collected from broilers with clinical
signs and 30 were collected from commercial laying chickens with
clinical signs. Each sample was made up of a pool of five birds per
farm, totaling 24 samples for the processing of the microbiologi-
cal and molecular methods.

Bacteriological exam. After the collection of trachea sam-
ples by swabs, scarification and maceration, the specimens were
stored in glycerol (1:2) and frozen at -20°C until processing. For
isolation, the samples were diluted in series from 10 to 10-° and
then placed in a modified liquid and solid Frey medium and incu-
bation at 37°C by 48-72h. The reactions in the agar were observed

for 21 days under a stereomicroscope (40x) for the determination
of the growth of characteristic colonies of Mycoplasma spp. (Nas-
cimento 2000).

DNA extraction. DNA extraction of the swab, scarification and
maceration samples was performed with the phenol/chloroform
method (Sambrook et al. 1989).

PCR protocols. For the DNA amplification reaction, specifics
primers for Mycoplasma gallisepticum (MG), Mycoplasma syno-
viae (MS) and the MG-F vaccine strain were used (Table 1). Bac-
terial DNA was amplified in the PCR reaction mixtures as follows.
Each reaction system had a final volume of 100pl and contained
59l of ultra-pure water (Milli-Q), 10ul of 10X PCR buffer, 5pl of
MgCl, (25mM), 5ul of dANTP mix (each 0.25mM), 2ul of each pri-
mer (100pmol), 2pl of Tag DNA polymerase (2.5 U/ul) and 15ul of
the DNA template. The MG (ATCC 19610) and MS (ATCC 25204)
strains from the American Type Culture Collection were used as
the positive controls. The negative control consisted of the PCR
water used in place of DNA. The mixtures were preheated at 94°C
for 1 min before submitted to recycling step. The amplification
conditions for the PCR assays were 40 cycles at 94°C for 1 min,
55°C for 1 min, and 72°C for 2 min. A final extension step was per-
formed at 72°C for 5 min and cooling at 4°C for 5 min.

Nested-PCR. The nested PCR was performed with the ampli-
cons from the previous reactions using specific MG-PCR primers
(Table 1). Each reaction system had a final volume of 100pl and
contained 71l of ultra-pure water (Milli-Q), 10ul of 10x PCR bu-
ffer, 5uL of MgCl, (25mM), 5pl of ANTP mix (0.25mM of each), 2ul
of each primer (100pmol), 2ul of Taq Polymerase (2.5 U/ul) and
3ul of the DNA template. The negative control consisted of the PCR
water used in place of DNA. The mixtures were preheated at 94°C
for 5 min before submitted to recycling step. The amplification
conditions for the Nested-PCR assays were 40 cycles at 94°C for 1
min, 55°C for 1 min, and 72°C for 2 min. A final extension step was
performed at 72°C for 10 min and cooling at 4°C for 30 seconds.

The PCR products were analyzed in agarose gel (1.5% w/v)
and stained with ethidium bromide (5%) and the fragments were
viewed under ultraviolet light. The 100-bp Ladder® molecular
weight marker was used.

Statistical analysis. The Kappa coefficient (K) was used of
the concordance study, with the following conventional interpre-
tation values: 0.00 to 0.20 = weak agreement; 0.21 to 0.40 = fair
agreement; 0.41 to 0.60 = moderate agreement; 0.61 to 0.80 =
good agreement; and 0.81 to 1.00 = very good agreement. Nega-
tive values were interpreted as equivalent to 0.0. The chi-square
test of independence was used to determine associations between
the biological materials (Landis & Koch 1977).

RESULTS

The clinical signs in the ill chickens were mild to abundant
nasal drip, facial swelling and respiratory stertor. The ne-
croscopic findings were airsacculitis, hemorrhaging and mu-

Table 1. PCR markers and Nested-PCR for detection of Mycoplasma gallisepticum,
Mycoplasma synoviae and MG-F vaccine strain

Primers Sequence nucleotide (5'—>3’) Size of amplified Reference
product (bp)

MG F: GGATCCCATCTCGACCACGAGAAAA 732 bp Nascimento et al. (1991)
MG R: CTTTCAATCAGTGAGTAACTGATGA
MGF F: TAACCCTTCATCACCTCATCTAGAG 524 bp Nascimento et al. (1993)
MGF R: CTGTTTGCTAAAGAACAAGTTGATC
MS F: GAGAAGCAAAATAGTGATATCA 207 bp Lauerman et al. (1998)
MS R: CAGTCGTCTCCGAAGTTAACAA

MG-PCR  F: CGTGGATATCTTTAGTTCCAGCTGC 481 bp Nascimento et al. (2005)

MG-PCR  R: GTAGCAAGTTATAATTTCCAGGCAT
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cus in the trachea. The microbiological analysis of the swab,
scarification and maceration samples from the broilers and
commercial laying chickens revealed negative results.

PCR analysis revealed that eight samples (33.33%) were
positive and 16 (66.67%) were negative. Among all the sam-
ples submitted to nested PCR, seven (29.17%) were positi-
ve for MS and only one (4.17%) was positive for MG for all
samples subjected to PCR and Nested-PCR. Among the seven
samples collected from broilers with clinical signs of respi-
ratory disease, three (42.85%) were positive for MS. Among
the six samples from commercial laying chickens, four
(66.67%) were positive for MS and one (16.67%) was posi-
tive for MG, which was confirmed as the MG-F vaccine strain.

The Kappa test indicated 0.00% sensitivity and 66.67%
specificity in the comparison of the PCR results and micro-
biological exam. Regarding the type of biological material
collected from the broilers and commercial laying chickens,
positive PCR results were obtained in two swab samples
(8.33%), one scarification sample (4.17%) and six macera-
ted samples (25.0%), not finding a statistically significant
(p=0,069) differences between the biological materials
used for diagnosis.

The results demonstrate a high frequency of positive
samples for Mycoplasma synoviae in chickens with clini-
cal respiratory signs, with the commercial laying system
achieving 83.33% positivity. The frequency of MS (53.85%)
among the total number of farms analyzed with birds sho-
wing clinical signs of respiratory disease was greater than
that of MG, for which only one positive sample (4.17%) was
detected and confirmed as the vaccine strain.

DISCUSSION

Mycoplasmas are pathogens that cause chronic respiratory
disease, synovitis and bursitis in chickens and turkeys, ac-
counting for considerable economic losses in the poultry
industry. In Brazil, the frequency of infection by MS is grea-
ter than that by MG (Reis et al. 1973, Mettifogo et al. 2002,
Buim 2005, Buim et al. 2009). Moreover, the prevalence of
MS in chickens has increased in the past twenty years (Ba-
len & Fiorentin 1990).

In northeastern Brazil, little is known regarding the oc-
currence of infection by these bacteria on chicken poultry
farms. A recent study reports that the prevalence of MS and
MG on farms in general is 72.7%. The results also indicate
the dissemination of mycoplasmas among the farms sur-
veyed, with an increase in the incidence of MS and a re-
duction in the incidence of MG among commercial poultry
farms in Brazil (Buim et al. 2009). Report that birds free
of MS that are introduced onto a farm with a history of in-
fection may become infected as well due to the perpetua-
tion of the microorganism in the surrounding environment
(Fiorentin et al. 2002).

The results of the present study confirm this tendency
in the state of Pernambuco, as a greater frequency of MS
was detected on the farms studied. The presence of my-
coplasmas on properties is associated to faulty sanitation
barriers, which is an important risk factor for the dissemi-
nation of the disease. This aspect is important from the
epidemiological standpoint, as mycoplasmas can be trans-

mitted both horizontally and vertically, which facilitates
the dissemination of these bacteria on a single farm or to
other farms that receive infected birds, thereby increasing
the frequency of cases as well as the economic losses stem-
ming from the infection (Buim et al. 2009).

One of the characteristics of mycoplasmas, especially
MS, is asymptomatic infection that can cause immunosup-
pression (Stipkovits & Kempf 1996). In the present study,
however, all positive samples for MS were from chickens
with clinical signs of respiratory disease.

The clinical and macroscopic findings in the birds with
respiratory problems were compatible with the clinical
form of avian mycoplasmosis. However, feed conversion
loss, lower egg production, embryonic mortality and the
non-approval of the carcass for human consumption, which
are often related to infection by mycoplasmas (Yoder 1984,
Manfredini 1985, Kleven 1994) were not assessed in the
present study. The literature reports that, after infection by
MG and/or MS, chickens become more susceptible to sec-
ondary infections from other agents such as viruses and/
or Escherichia coli (Alencar et al. 1998, Ferreira & Kndbl,
2000). Regarding this aspect, Escherichia coli was isolated
in 38.46% of the samples that were positive for MS (Un-
published data).

In epidemiological studies, different diagnostic meth-
ods are described for the confirmation of infection by My-
coplasma (Kleven 1994). In a comparison of PCR analysis
and the culturing of swabs of the trachea of chickens that
were seropositive for MS and experimentally infected with
MG, report that among the 76 tracheal swab samples, 62
were positive in the PCR, whereas 41 were positive in the
cultures (Salisch et al. 1998). Although cultures are gener-
ally considered the best method for the definitive diagnosis
of Mycoplasma infection, this method has the disadvantage
of being laborious and depends on the viability of the mi-
croorganism in the sample, while PCR does not depend on
this viability; PCR is also faster and offers greater sensitiv-
ity and specificity (Kleven 1994).

Another advantage of PCR is that infections combined
with other mycoplasmas or other bacteria do not affect the
reaction, making PCR a useful alternative for the diagno-
sis of avian mycoplasmosis (Nascimento et al. 1991). PCR
is also chosen due to the fact that it is a specific, sensitive
method capable of detecting and amplifying low-quality
DNA (Saiki et al. 1985, Innis & Gelfand, 1990), which assists
in farm monitoring programs and the differentiation of the
field and vaccine strains of MG (Nascimento et al. 1993,
Mettifogo et al. 2002). In the present study, the PCR results
for MG differentiated the MG-F vaccine in samples from the
commercial egg-laying farm with a history of vaccination.

CONCLUSIONS

Regardless of the type of poultry farm, Mycoplasma sy-
noviae was the only species identified.

Poultry producers in the state of Pernambuco, Brazil,
should discuss control and biosafety measures for the pre-
vention and propagation of this agent.

The use of PCR is indicated for the diagnosis and moni-
toring of mycoplasmosis on commercial poultry farms, is
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also needed to differentiate MG field strain with the vaccine
strain MG-F, included in the vaccination program in com-
mercial laying farms.
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