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This survey was carried out to determine the seroprevalence of Mycoplasma gallisepticum (MG) and
Mycoplasma synoviae (MS) infections in commercial layer farms in Centernorth of Iran. A total of 2000
serum samples were collected from 40 commercial layer flocks (50 samples/ flock) mostly > 40-week-
old. Sera tested by serum plate agglutination (SPA) method using commercial MG antigen and MS
antigen. Positive reactions retested by SPA on 1:8 dilution and the flocks with more than 10% positive
reactions considered positive serologically. The results showed that 4 of 40 (10%) flocks were MG
positive and the rest (90%) were negative. About MS, 17 of 40 (42.5%) flocks were positive and 33 of 40
(57.5%) were negative. Sera tested for MG were: 125 of 2000 (6.25%) positive, 1821 of 2000 (91.05%)
negative and 54 of 2000 (2.7%) suspect. Sera for MS were: 371 of 2000 (18.55%) positive, 1617 of 2000
(80.85%) negative and 12 of 2000 (0.6%) suspect. Statistical analysis showed a positive correlation
between MS positive flocks and strain (LSL flocks compared to Hy-Line flocks) and capacity of the
farms significantly (P<0.05). It seems that the seroprevalence of MS in the commercial layer flocks of
the Centernorth of Iran is high.
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INTRODUCTION

Avian Mycoplasmosis caused mainly by Mycoplasma roughened shell surface, shell thinning, increased

gallisepticum (MG) and Mycoplasma synoviae (MS), can

cause considerable economic losses in chicken such as
chronic respiratory disease, reduce weight gain and meat
quality and increase FCR and mortality in broiler,
tremendous drop in egg production in layers and increase
embryo mortality in breeders (Stipkovits and Kempf,
1996; Kleven and Noel, 2008; Ley, 2008). The disease
may be transmitted horizontally and vertically and
remains in the flock constantly as subclinical form
(Bradbury and Jordan, 2003). It has been shown that an
association between infection of the oviduct with MS and
the eggshell apex abnormalities (EAA) characterized by a
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translucency, cracks and breaks (Feberwee et al., 2009).
In the last years, there have been reported a high
prevalence of avian mycoplasmosis and increasing of MS
infection, possibly due to the growth of large flocks within
small geographically areas, under inadequately biosafety
conditions (Avakian and Kleven, 1990; Keleven and Noel,
2008). This aspect may lead to the need of reevaluating
the control strategies, introducing surveillance programs
and vaccination which is one of the effective approaches
to control and prevention of mycoplasmosis. In order to
define the necessity of vaccination, the rate of conta-
mination to this pathogen should be determined. Among
serological tests, the serum plate agglutination (SPA) test
is very simple, rapid, and sensitive and can be used for
the detection of MG & MS antibodies under field
conditions (Kleven, 1998). The present study was carried
out to determine the seroprevalence of MG and MS
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Figure 1. Seroprevalence of MG and MS on the commercial layer flocks in the Center

north of Iran.

infection in the chickens of selected model commercial
layer farms of the Centernorth of Iran and detect the
correlation between positive farms and breeding
variables.

MATERIALS AND METHODS
Sampling

A total of 2000 serum samples were collected from 40 commercial
layer flocks, mostly above 40 weeks old of age (50 serum samples
from each flocks), which were randomly selected in the different
areas of two important provinces (in view of poultry production) in
Centernorth of Iran during January to May 2010.

Data collection

Some information about qualitative variables (geographical area of
flocks, commercial strain of layer type, breeding system, antibiotic
consumed during previous three mounts, present of maternal
antibodies against MG and MS at one-day-old of age, any
vaccination against MG and MS administered in their parent flocks)
and quantitative variables (farm capacity, egg production rate,
house number, flock age) were gathered from each farms to be
calculated for correlation.

Serum plate agglutination (SPA) test

The SPA test was done with crystal violet stained M. gallisepticum
antigen (Nobilis® MG Antigen, I%tervet International Co., Holland)
and M. synoviae antigen (Soleil -MS Antigen, Ceva International
Co, France). For this test 25 pl of antigen and 25 pl of chicken sera

were placed side by side with a sampler on a glass plate and mixed
properly by stirring with small tooth pick followed by gentle rocking.
Results were read within 2 min. In positive cases granules formed
slowly which was seen during rocking, but in negative case no such
granules formed within two minutes. Positive reactions retested by
SPA on 1:8 dilution and those sera which were positive in the first
SPA test but showed negative reaction in the second SPA test were
considered suspect. The flocks with more than 10% positive
reactions were considered positive serologically based on the
suggestion of Kleven and Bradbury, (2008).

Data analysis

Statistical analysis was done by SPSS soft ware (Version 16) and
T-Test for calculation of correlation between MG and MS positive
flocks and breeding variables.

RESULTS

The results showed that 4 of 40 (10%) flocks were MG
positive and the rest (90%) were negative. About MS, 17
of 40 (42.5%) flocks were positive and 33 of 40 (57.5%)
were negative. Sera tested for MG were: 125 of 2000
(6.25%) positive, 1821 of 2000 (91.05%) negative and 54
of 2000 (2.7%) suspect. Sera for MS were: 371 of 2000
(18.55%) positive, 1617 of 2000 (80.85%) negative and
12 of 2000 (0.6%) suspect (Figures 1 and 2). Statistical
analysis was done by SPSS soft ware (version 16) and T-
Test to calculate the correlation between MG and MS
positive flocks and breeding variables. Among qualitative
variables, only the strain of layer flock was significant
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Figure 2. SPA reaction against MG &MS on sera samples from commercial layer flocks in the

Centernorth of Iran.

correlation. Rate of MS contamination in the flocks with
L.S.L strain, was more than flocks with Hy-Line strain
significantly (P<0.05). Of quantitative variables, two
variables of house number and farm capacity were
significant. Rate of MS contamination in the farms which
had more house and high capacity were higher than the
other significantly (p<0.05). Due to low rate of MG
positive flocks, correlation between positive flocks and
breeding variables was not calculated.

DISCUSSION

The present study was done in order to determine the
seroprevalence of M. gallisepticum and M. synoviae
infections in the commercial layer flocks in the
Centernorthern of Iran by serum plate agglutination (SPA)
test as a screening test. According to the results, the
seroprevalence of MG in the studied areas was low; only
4 of 40 (10%) flocks were positive, whereas
seroprevalence of MS was high (42.5%) and there were a
significant correlation between MS positive flocks and
flock strain, farm capacity, house number of farm.
Therefore, the commercial layer flocks which were L.S.L
strain (compared to Hy-Line), had more capacity and
more houses seemed to be more sensitive to MS
infection. It seems that intensive nature of poultry farming
provides opportunity for recycling of the pathogens due to
population density. Because of low rate of MG positive
farms, correlation between positive farms and breeding
variables was not calculated. Seroprevalence of MG in
the different areas of Bangladesh by SPA test reported

58.9% (Sarkar et al., 2005) in breeder poultry farms and
49.50 % in broiler and 66.50% in layer (Barua et al.,
2006), with the highest and lowest prevalences in winter
and summer seasons respectively. These findings were
in close agreement with the previous results reported by
Alam et al. (2003) in Bangladesh, Kelly et al. (1994) in
Zimbabwe, Shah-Majid (1996) in Malaysia, Pandey and
Hasegawa (1998) in Zambia, Mushi et al. (1999) in
Botswana and Chakraborty et al. (2001) in India who
reported the seroprevalence of mycoplasmosis are higher
in winter and for this reason we collected the sera mostly
in cold season.

In our study, seroprevalence of MS was more than MG.
It seems that MS is widely spread (Kleven and Noel,
2008). Buim et al. (2009) showed that mycoplasmas was
isolated from 72.7% of poultry farms in Brazil by multiplex
PCR with predominance of MS. Suzuki et al. (2009)
reported seroprevalence of MS was 53% by Elisa test
with the high rate of MS infection. In the Germany, 84%
of commercial layer flocks during laying period were
positive for mycoplasmas in PCR test, while 75% turned
out positive for MS and all were negative for MG (K6hn et
al., 2009). Feberwee et al. (2008) showed that the sero-
prevalence of MS in commercial poultry by SPA was 73%
in Dutch. Kapetanov et al. (2010) reported that the overall
seroprevalence of the MG and MS of the flocks in Serbia
was 9.01 and 47.49% in 2000 and was 11.59 and 22.17%
in 2009 by SPA and Elisa tests respectively and
concluded that seroprevalence of MS was decreased |,
versus the MG increased.

The age of flock that we chose, was over 40-week-old.
In the epidemiological study of MG and MS in Romania



by ELISA test, Botus et al. (2008) showed that high
seroprevailence (80%) of MG and MS was detected from
poultry older than 36 weeks. We use SPA test based on
the suggestion of Kleven and Bradbury, (2008) SPA test
is quick, relatively inexpensive and sensitive and can be
widely used as an initial screening test for flock
monitoring and serodiagnosis. Comparison with the other
serological tests, SPA is more sensitive than Elisa and
HI, but less specific than them (Ley, 2008). However, the
SPA test is prone to false positive results and non-
specific reactions (Avakian et al., 1993; Czifra et al.,
1993; Abdelmoumen and Roy, 1995; Osman et al.,
2009). Certain nonspecific SPA reactions may be
reduced by diluting the serum (Ross et al., 1990), so in
the present study positive reactions retested by SPA on
1:8 dilution. Comparison of culture, PCR, and different
serologic tests (SPA, HI and ELISA) for detection of MG
and MS infections, Feberwee et al. (2005) showed that it
is not advisable to rely completely on only one test
(system) and Ewing et al. (1996) suggested that PCR
should be considered as confirmatory test for SPA and
ELISA for MG and MS infections.

Conclusion

It is concluded that the seroprevalence of MS infection in
the commercial layer farms of the Centernorth of Iran, in
contrast to MG infection, is high. However, the use of live
MS and MG vaccines as a prevention strategy in com-
mercial layer flocks needs more studies, and molecular
identification should be used for the completion of these
findings.
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