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Abstract

Mycoplasma gallisepticum causes major health hazards in poultry birds in Bangladesh
which results in huge economic losses every year. This study was carried out to estimate
and analyze the prevalence of Mycoplasma gallisepticum (MG) infection in commercial
layer chickens at Kishoreganj district of Bangladesh during the period from November 2018
to October 2019. A total of 505 serum samples from 94 commercial layer farms of
Kishoreganj Sadar Upazila and Pakundia Upazila of Kishoreganj district were collected.
Serum plate agglutination (SPA) was performed to detect the antibody against MG.
Prevalence was found 73% in the Kishoreganj district by SPA test. MG was significantly
(P<0.01) more prevalent in Pakundia Upazila 82% than Kishoreganj Sadar Upazila 61.11%.
In case of season, winter season had significantly higher (X"2=30.94, p=0.000) prevalence
of MG infection. In relation to age, seroprevalence of MG infection was highest 78% in
birds of 65 weeks’ age and lowest 71% in 6-25 weeks’ age birds. Any significant (P>0.05)
association was not found between flock size and seroprevalence of MG. Seroprevalence
was highest in flock containing above 2600 birds. MG infection is prevalent in the chicken
population of Kishoreganj district, Bangladesh. Measures should be taken for successful
prevention and control of this disease in Bangladesh.
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Introduction synovia (8,9) and less commonly by Mycoplasma

meleagridis and Mycoplasma iowae (10). This pathogen can

Poultry industry has made a remarkable progress in
livestock sector of Bangladesh in last decades (1,2). Despite
the rapid growth of the industry, one of the major constraints
of poultry farming in Bangladesh is the outbreaks of different
infectious diseases (3). Among the major health hazards
caused by different microbial agents being faced by poultry
birds, mycoplasmosis is of great importance which brings
serious monetary damage for poultry industry (4-6).
Mycoplasmosis is a chronic respiratory disease of poultry (7)
caused by Mycoplasma gallisepticum and Mycoplasma

be transmitted through a direct contract from infected birds
to healthy birds (horizontally) and newly hatched birds can
get this pathogen by transovarian (vertically) transmission
(11-14). Affected birds can show signs of nasal discharge,
tracheal rales, ocular discharge, and coughing (15-17) or
they can be asymptomatic showing no clinical signs which
results in undetected MG infection in the farm causing latent
infection (18). Mycoplasmosis weakens the immune system
of infected birds that facilitates infection with other
pathogens (19). Birds of all ages can be affected by
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mycoplasmosis but young birds are more susceptible to it
(9,15). Morphological, cultural, biochemical and serological
properties of mycoplasma can be studied for the diagnosis of
mycoplasmosis. Among the serological tests, serum plate
agglutination (SPA) is mostly used in field conditions for the
rapid diagnosis of mycoplasmosis because it is easy to
perform and cost-effective. The test and slaughter program
can be an effective measure for the total eradication of
mycoplasma (20,21).

Control of MG infection in poultry farms can be achieved
by fetching birds from MG infection free sources and
employing vaccination program (5,22,23). Mycoplasmosis
has been a huge burden for the poultry industry of
Bangladesh for many years because it costing Bangladesh a
huge economic loss by alleviating feed conversion ratio,
weight gain and by diminishing egg production and egg
hatchability in layers. Among 64 districts of Bangladesh
Kishoreganj is one the most densely populated poultry
region.

For the lack of enough data about mycoplasmosis, it has
been very difficult to take proper control measures against it.
So this serological study of Mycoplasma gallisepticum (MG)
infection was done to know the actual status of MG infection
in layer chicken at the Kishoreganj district of Bangladesh.

Materials and methods

Ethical approval

The birds were handled according to the rules and
regulations of the Animal Care and Use Committees
(ACUC) of Directorate of Livestock, Ministry of Fisheries
and Livestock, Bangladesh.

Study area and population

The study was conducted on 94 commercial layer farms in
two Upazilas (KishoreganjSadar and Pakundia) of
Kishoreganj District during the period of November 2018 to
October 2019 at Vetlab Kishoregan;.

The entire samples were brought in the Vetlab Kishoreganj
by the farmers in study period for routine diagnosis of
diseases in their farms.

Blood collection and serum preparation

Blood samples 2 ml were collected aseptically from the
wing vein of unvaccinated live birds using sterile syringes 5
ml and kept in room temperature for 2 hours for clot
formation and serum was collected by decanting. The serum
was poured into a labeled screw capped vial and stored at -
20°C until use (24).

Serum plate agglutination (SPA) test

This test was done at room temperature 25°C with
LilliTest MG antigen (Lillidale Diagnostics-England) to
detect MG antibodies in serum samples. The SPA test was
performed according to the manufacturer's (Lillidale
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Diagnostics-England) instructions. For this test 0.03 ml of
MG antigen was placed on a clean dry glass plate and
immediately an equal volume of serum sample was placed
next to the antigen. Then antigen and serum samples were
mixed using a glass rod. In case of MG positive samples,
colored agglutination formed within 2 minutes and no
agglutination was the indication of MG negative samples.
Agglutination was assigned score from + to +++. The sera
samples having agglutination score ++ or greater were
recorded as positive and used for calculation of prevalence.

Statistical analysis

The location of each study areas were geographically
visualized in maps by using ArcGIS (Geographic
information system) desktop 10.7. In case of data entry,
management and creating of graphs Microsoft Excel® 2013
was used. All the serological data were analyzed by using
SPSS 25 for windows (SPSS, Inc., Chicago, IL). Pearson's
Chi-square test was used to calculate the significant
differences among the variables. A p-value of less than 0.05
was thought as statistically significant.

Results

Overall prevalence of MG infection

This study shows that 505 sera samples were obtained
from 94 commercial layer farms of Kishoreganj district and
from those samples 368 cases were found to be positive with
Mycoplasma gallisepticum (MG) infection after subjected to
SPA test (Table 1). So, overall seroprevalence of MG
infection was 73.10% (95% CI, 69.23-77.10) in the study
area.

Table 1: Seroprevalence of MG infection in selected farms

Prevalence
73 (69.23-77.10)

No. tested +ve cases
505 368

Area
Kishoreganj

Seroprevalence of MG infection based on the study area

Table 2 represents the seroprevalence of MG infection in
layer chickens on two Upazilas of Kishoreganj district. In
this study seroprevalence of MG infection was found to be
significantly higher (X?=26.41, p=0.000) in Pakundia
Upazila 82%.

Season-wise seroprevalence of MG infection

In our study, there was a highly significant (P<0.001)
relationship between MG infection and season (Table 3). In
the winter season 80% seroprevalence of MG infection was
higher than the summer season 56.41%.

Seroprevalence of MG infection by age
Age wise number of samples collected from Pakundia
and Kishoreganj upazilla.
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According to the present investigation, the
seroprevalence of MG infection was recorded 71% in 6-45
weeks, 69% in 46-65 weeks and 75% in above 65 weeks of
age birds (Table 4). Seroprevalence of MG infection was not
significantly (X?=4.13, p=0.25) higher in the above 65
weeks layer chicken in relation to the young group of layer
chickens.

Table 2: Seroprevalence of MG infection based on the study areas

Seroprevalence of MG infection in relation to flock size

Flock wise number of samples collected from Pakundia
and Kishoreganj upazilla. The seroprevalence of MG
infection was 71% within 600-1600 bird’s flocks, 74%
within 1600-2600 bird’s flocks and 75% above 2600 bird’s
flocks. Flock size was not significantly (p>0.05) differ with
MG infection in layer chickens (Table 5).

Location No. flocks No. tested +ve cases Sero prevalence (%) X? P-value
Kishoreganj 42 216 132 61
Pakundia 52 289 236 82 26.4 0.000
Table 3: Seroprevalence of MG according to season
Season No. flocks No. tested +ve cases Seroprevalence (%) X? P-value
Winter (Nov-Mar) 62 349 280 80
Summer (Apr-Oct) 32 156 88 56 30.94 0.000
Table 4: Seroprevalence of MG infection in different ages
Age (Weeks) No. flocks No. tested +ve cases Seroprevalence (%) X? P-value
6-25 11 68 48 71
26-45 30 148 105 71
46-65 22 118 81 69 413 0.25
Above 65 31 171 134 78
Table 5: Seroprevalence of MG infection in relation to flock size
Flock size No. flocks No. tested +ve cases Seroprevalence (%) X? P-value
600-1600 54 224 159 71
1601-2600 30 217 161 74 0.74 0.69
Above 2600 10 64 48 75
Discussion geographical location, and higher incidence of MG infection

A total of 505 sera samples were collected from 12
commercial layer farms at laying period and were subjected
to SPA test. Out of these, 368 samples were found positive
for MG infection by SPA test. The overall prevalence of MG
infection was 73%. The overall seroprevalence of this study
was support the previous report of Jalil et al. (21) who found
67.4% seroprevalence in layer farms of Khulna district. The
prevalence of this study was higher than that of Islam et al.
(25) and Sikder et al. (26) and Ali et al. (27) and Sarker et
al. (3) who reported 55.83, 56.9, 56.13 and 58.9%
seroprevalence of MG infection in Bhola district, Patuakhali
district, Bogra, and Feni district of Bangladesh. Lower
prevalence of MG infection was also found in India (28),
Pakistan (29) and Saudi Arabia (30) with 53.40, 44.9, and
46.11% respectively. This variation might be due to
differences in management practice, nature of poultry
farming, higher density of farms in the area, environmental,
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and existence of MG infection for a higher duration in the
study area.

Seroprevalence in Kishoreganj Sadar Upazila was 61%
which agrees with the findings of Sikder et al. (26) who
recorded 58.73% and 63.28% seroprevalence at two unions
of Patuakhali district of Bangladesh. Findings in Kishoreganj
Sadar Upazila also are in close agreement with the findings
of Hussain et al. (31) and Chrysostome et al. (32) but
findings in Pakundia Upazila is higher than those earlier
findings. Pakundia Upazila is a pastoral region in the
Kishoreganj district where almost every house has a poultry
farm but their knowledge about poultry farm is very limited
which might be a cause for the higher prevalence of MG
infection in this area.

The present study showed highly significant (P<0.001)
relationship between MG infection and season. In the winter
season 80% seroprevalence of MG infection was higher than
the summer season 56.41%. Similar findings were recorded
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by (21) who reported 75.59% seroprevalence of MG
infection in the winter season and 66.31% in the summer
season. Similarly, Islam et al. (25) also found a higher
seroprevalence of MG infection in the winter season 60.42%
compared to the summer season 51.25%.

Within the different age groups seroprevalence was
highest in above 65 weeks old layers. Higher prevalence of
MG infection in older layers was also recorded by Islam et
al. (2) and Ayim et al. (33) in Bangladesh and Ghana.
However, findings of this study do not agree with the
findings of Hossain et al. (10) and Islam et al. (25) who
recorded a higher prevalence of MG infection in young layer
birds. Improper bio-security, poor ventilation and intensive
nature of commercial poultry farms might be the cause of
high infection of MG in older birds (34).

In the study, it was found that the prevalence of MG
infection was highest 75% in above 2600 flock size layer
farms and lowest 71% in 600-1600 flock size layer farms.
There was a slight increase of seroprevalence with the
increase flock density which agrees with the findings of
Hossain et al. (10) and Ayim et al. (33) who found a
consistent increase of seroprevalence with the increase of
flock size. Poor management practice and improper
biosecurity in different size flocks play a significant role in
the fluctuation of seroprevalence of MG infection in
different flock size of layer chickens.

Conclusion

From the present investigation, it is evident that
Mycoplasma gallisepticum infection is highly prevalent in
the layer’s birds of the Kishoreganj district. The finding
represents prevalence is high in winter season, irrespective
of different ages; different flock sizes and it may be due to
lack of farmer's knowledge about biosecurity and
management practice about poultry farm. And it is suggested
that training about the management of poultry farms should
frequently be arranged to educate the farmers. Further
studies on the countrywide prevalence of MG should be done
to know the current status and losses caused by MG in
Bangladesh.

Acknowledgement

The authors express their deep sense of gratitude to
Veterinary Surgeon (VS) and all the respondent staffs of
District  Veterinary Hospital (DVH), Kishoreganj,
Bangladesh for their cooperation during the data collection
period. The author is also thankful to farm owners who
brought their chicken to Vetlab, Kishoreganj for diagnosis of
diseases.

Conflict of interest

The authors declare that there is no conflict of interest.

12

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Giasuddin M, Sil B, Alam J, I K, Islam M, Rahman M. Prevalence of
poultry diseases in Bangladesh. J Biol Sci. 2002 Apr 1;2. DOI:
10.3923/jbs.2002.212.213

Islam MZ, Ahmed S, Hossain MF, Mahmood A, Ahad A, Chowdhury
S. Risk factors for Mycoplasma gallisepticum seroprevalence in
chickens. J Anim Plant Sci. 2015;25(4):1200-5.

Sarkar S, Rahman M, Rahman M, Amin K, Khan M, Rahman M. Sero-
prevalence of Mycoplasma gallisepticum infection of chickens in model
breeder poultry farms of Bangladesh. Int J Poult Sci. 2005;4(1):32-5.
DOI: 10.3923/ijps.2005.32.35

Heleili N, Mamache B, Chelihi A. Incidence of avian mycoplasmosis
in the region of Batna, Eastern Algeria. Vet World. 2011;4(3):101.
DOI: 10.5455/vetworld.2011.101-105

Condello AK, Underwood GJ, Shil PK, Noormohammadi AH,
Markham PF, Wawegama NK. Mycoplasma gallisepticum strain ts-304
is a safe and effective live attenuated vaccine for use in chickens. Vet
Microbiol. 2020;108654. DOI: 10.1016/j.vetmic.2020.108654

Elliott KEC, Branton SL, Evans JD, Leigh SA, Kim EJ, Olanrewaju
HA. Growth and humoral immune effects of dietary Original XPC in
layer pullets challenged with Mycoplasma gallisepticum. Poult Sci.
2020; DOI: 10.1016/j.psj.2020.01.016

Al-Dabhawe A, Kadhim H, Samaka H. Molecular detection of
infectious bronchitis virus and it is relation with avian influenza virus
(H9) and Mycoplasma gallisepticum from different geographical
regions in lIrag. lragi J Vet Sci. 2013;27(2):97-101. DOI:
10.33899/ijvs.2013.82811

Fujisawa S, Murata S, Takehara M, Katakura K, Hmoon MM, Win SY.
Molecular detection and genetic characterization of Mycoplasma
gallisepticum, Mycoplama synoviae, and infectious bronchitis virus in
poultry in Myanmar. BMC Vet Res. 2019;15(1):261. DOI:
10.1186/512917-019-2018-2

Messa JA, Taunde P, Zandamela AF, Junior AP, Chilundo A, Costa R,
et al. Serological screening suggests extensive presence of Mycoplasma
gallisepticum and Mycoplasma synoviae in backyard chickens in
Southern  Mozambique. J Vet Med. 2017;2017. DOI:
10.1155/2017/2743187

Hossain KMM, Hossain MT, Yamato I. Seroprevalence of Salmonella
and Mycoplasma gallisepticum infection in chickens in Rajshahi and
surrounding districts of Bangladesh. Int J Biol. 2010; DOI:
Ley DH, Yoder Jr H. Mycoplasma gallisepticum infection. Dis Poult.
2008;12:807-34.

Zhang N, Gu X, Ye X, Wu X, Zhang B, Zhang L. The PK/PD
interactions of doxycycline against Mycoplasma gallisepticum. Front
Microbiol. 2016;7:653. DOI: 10.3389/fmich.2016.00653

Armour NK, Ferguson-Noel N. Evaluation of the egg transmission and
pathogenicity of Mycoplasma gallisepticum isolates genotyped as ts-
11. Avian Pathol. 2015;44(4):296-304. DOI: 10.1080/03079457.24890
Jafar NA, Noomi BS. Detection of Mycoplasma gallisepticum and
Mycoplasma synoviae by using of cultural and PCR technique. Iragi J
Vet Sci. 2019;33(2):469-73. DOI: 10.33899/ijvs.2019.125484.1016
Bharathi R, Karthik K, Mahaprabhu R, Manimaran K, Geetha T,
Gnanaraj PT. Outbreak and management of Mycoplasma gallisepticum
infection in desi chicken and turkey flocks in an organized mixed farm.
Comp Clin Pathol. 2018;27(3):621-5. DOI: 10.1007/s0058-018-2637-1
Zhang D, Long Y, Li M, Gong J, Li X, Lin J. Development and
evaluation of novel recombinant adenovirus-based vaccine candidates
for infectious bronchitis virus and Mycoplasma gallisepticum in
chickens. Avian Pathol. 2018;47(2):213-22. DOI: 10.102017.1403009
Zhang W, Liu Y, Zhang Q, Wagas Ali Shah S, Wu Z, Wang J.
Mycoplasma gallisepticum infection impaired the structural integrity
and immune function of bursa of fabricius in chicken: Implication of
oxidative stress and apoptosis. Front Vet Sci. 2020;7:225. DOI:
10.3389/fvets.2020.00225

Ishfag M, Hu W, Khan MZ, Ahmad I, Guo W, Li J. Current status of
vaccine research, development and challenges of vaccines for



http://www.doi.org/10.3923/jbs.2002.212.213
http://www.doi.org/10.3923/ijps.2005.32.35
http://www.doi.org/10.5455/vetworld.2011.101-105
http://www.doi.org/10.1016/j.vetmic.2020.108654
http://www.doi.org/10.1016/j.psj.2020.01.016
http://www.doi.org/10.33899/ijvs.2013.82811
http://www.doi.org/10.1186/s12917-019-2018-2
http://www.doi.org/10.1155/2017/2743187
http://www.doi.org/10.5539/ijb.v2n2p74
http://www.doi.org/10.3389/fmicb.2016.00653
http://www.doi.org/10.1080/03079457.2015.1044890
http://www.doi.org/10.33899/ijvs.2019.125484.1016
http://www.doi.org/10.1007/s00580-018-2637-1
http://www.doi.org/10.1080/03079457.2017.1403009
http://www.doi.org/10.3389/fvets.2020.00225

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Iragi Journal of Veterinary Sciences, Vol. 36, No. 1, 2022 (9-13)

Mycoplasma gallisepticum. Poult Sci. DOI:
10.1016/j.psj.2020.06.014

Hong Y, Garcia M, Levisohn S, Savelkoul P, Leiting V, Lysnyansky 1.
Differentiation of Mycoplasma gallisepticum strains using amplified
fragment length polymorphism and other DNA-based typing methods.
Avian Dis. 2005;49(1):43-9. DOI: 10.1637/7254-080504R

Ahmad A, Rabbani M, Yagoob T, Ahmad A, Shabbir MZ, Akhtar F.
Status of 1gG antibodies against Mycoplasma gallisepticum in non-
vaccinated commercial poultry breeder flocks. Int J Poult Sci.
2008;18(2-3):61-3. [available at

Jalil MA, Islam MT. A cross-sectional study for Mycoplasma
gallisepticum antibodies in non-vaccinated commercial layer birds in
Khulna district. Bangladesh J Vet Med. 2010;8(2):93-6. DOI:
10.3329/bjvm.v8i2.9620

Ferguson-Noel NM, Williams SM. The efficacy of Mycoplasma
gallisepticum K-strain live vaccine in broiler and layer chickens. Avian
Pathol. 2015;44(2):75-80. DOI: 10.1080/03079457.2015.1005054
Sulyok KM, Kreizinger Z, Beko K, Forro B, Marton S, Banyai K.
Development of molecular methods for rapid differentiation of
Mycoplasma gallisepticum vaccine strains from field isolates. J Clin
Microbiol. 2019;57(6). DOI: 10.1128/JCM.01084-18

Hossain KMM, Ali MY, Haque MI. Seroprevalence of Mycoplasma
gallisepticum infection in chicken in the greater Rajshahi district of
Bangladesh. Bangladesh J Vet Med. 2007;9-14. DOI:
10.3329/bjvm.v5i1.1302

Islam M, Hassan J, Khan MSR. Seroprevalence of Mycoplasma
gallisepticum infection in backyard and commercial layer chickens in
Bhola district, Bangladesh. J Adv Vet Anim Res. 2014;1(1):11-5. DOI:
10.5455/javar.v1ilp11-15

Sikder AJ, Islam MA, Rahman MM, Rahman MB. Seroprevalence of
Salmonella and Mycoplasma gallisepticum infection in the six model
breeder poultry farms at Patuakhali district in Bangladesh. Int J Poult
Sci. 2005;4(11):905-10. DOI: 10.3923/ijps.2005.905.910

Ali MZ, Rahman MM, Sultana S. Seroprevalence of Mycoplasma
gallisepticum antibody by ELISA and serum plate agglutination test of
laying chicken. Vet World. 2015;8(1):9. DOl:
10.14202/vetworld.2015.9-14

Udhayavel S, Murthy T, Gowthaman V, Senthilvel K, Sureshkumar G.
Detection of sub clinical infection of Mycoplasma gallisepticum in
commercial chicken by indirect ELISA. Adv Anim Vet Sci.
2016;4(8):438-40.

Shoaib M, Riaz A, ul Hassan M, Yousaf A, Rehman SU, Zafar MA.
Sero-Prevalence and Associated Risk Factors of Mycoplasma
gallisepticum, Mycoplasma Synoviae and Salmonella
pullorum/gallinarium in Poultry. 2019; DOI:
10.29261/pakvetj/2019.097

Elbehiry A, Al-Dubaib M, Marzouk E. Serological, rapid molecular
characterization and antibiotic resistance for field isolates of
Mycoplasma gallisepticum in chicken in Saudi Arabia. Alex J Vet Sci.
2016;49(2). DOI: 10.5455/ajvs.224786

Hussain A, Yousaf A, Mushtag A, Rais M. Prevalence of Mycoplasma
gallisepticum in ross-308 broiler breeder through the contrast of
serological assessments in Pakistan. J Dairy Vet Anim Res.
2018;7(1):00185. DOI: 10.15406/jdvar.2018.07.00185

Chrysostome C, Bell JG, Demey F, Verhulst A. Sero prevalences to
three diseases in village chickens in Benin. Prev Vet Med.
1995;22(4):257-61. DOI: 10.1016/0167-5877(94)00418-1

Ayim M, Asafu-Adjaye A, Beckley C, Adu-Aboagye G, Owusu-Ntumy
DD, Baryeh K. Serological survey of Mycoplasma gallisepticum
infection in layer chickens in the Ga-East district of the greater Accra
region. J Ghana Sci  Assoc. 2012;14(1):22-9. DOI:
10.1080/23311932.2018.1439260

Liu T, Garcia M, Levisohn S, Yogev D, Kleven SH. Molecular
variability of the adhesin-encoding GenepvpA among Mycoplasma
gallisepticumStrains and its application in diagnosis. J Clin Microbiol.
2001;39(5):1882-8. DOI: 10.1128/JCM.39.5.1882-1888.2001

2020;

13

il boghlaly 4l L) L)
Oladlady (B paba) zlal B zladl

Tluan dana "la g b b ¢ Tpall ) g ey claal
foLQAJJMu"QOLAAJJJM “ol.u;t e)\..ﬁ c‘o..gﬁ‘

Al saall g Ayl aslell IS Aaladl daiall s A Y1 Ao ¢ 8
Oladad and” (gl (g 8 Aol ) 30 dralall k) 450a Y
a7 el (il gal) ladad Cladd g ey i)
pslall LIS (a1 g 57 bl g tla LS skl
g (& Aol )l Aaaladl dplall 501 5 4 sall 5 Ay el

wﬁja_u Cugy wLm

-

Aadall

o a5l 85 S Tyma (L Ll A5 § 5 shafal)
oM;\);\(u mds‘;a)ﬁmam\}m@mgqu)\u
‘_gchaﬂ 4.\.\.\.4“ U}las.db 4.1\.;.4\}” JL.».\.\\ d.ﬂ;.:} ).:Js.\l M\)ﬂ\
DA sy b gilag )5S dablie b Galall zladl) ek
ALY NI G A5 Yo VA S Gy 8 e Ba2aial) Byl
d;ju\J\a)“OAu'aLuCl;a@}:ﬁ‘\iweqM&c D~D@;
Cl;;ﬂfx_ﬁ.xﬂ\ oJ}Ls.AS\.LAa.JLAAS\ e\.m;\}“usuuﬁ\ ua)ajeﬂ\
J)ud.:}:e\mh oLVYY C_llé.l‘))-uusd\a.km‘; HLEDY A il
M@bwés\chﬁw\ojjm‘wﬁw; eﬂ\d.;.a.a
u:ls‘;d\}dd‘)b\‘)by‘:ﬁ@\w\w%/\* d.uh\&\.h}s.\
=Y/ )M\d}dgbwcbﬁw\wﬁd\mban
laall JLEY) G el Bl Lad Wl (v, 00 =F o ae
w)wjﬁu\g;%wmmamsé;mi@wigm
L}AYDJTO.\:;}.\MY\Q%\’\M@\SL}SM&Y\}&L:}J&\
m}@jaﬂ\enuud)mh\}m\%)uﬁé J}\LJ\
@QL\M\ JMY\M&.\J\S} ccl;.\ﬂé\_\l\ﬁ\ a‘)}jas.d\ P Rvet]
Skl o) i YT e S lall e s i ) el
ablie 8 Alle zladll Glabd b LA A §5 ki)
dS.uujc\_\U}l\ A.\\;\J;\QAJLJA_\;JJ\ cwd}uudsc_ala_q‘)}uus
iy (8 el 138 (e 3 kgl 5 aie i j2d Jlnd


http://www.doi.org/10.1016/j.psj.2020.06.014
http://www.doi.org/10.1637/7254-080504R
https://www.researchgate.net/publication/288358934_Status_of_IGG_antibodies_against_mycoplasma_gallisepticum_in_non-vaccinated_commercial_poultry_breeder_flocks
http://www.doi.org/10.3329/bjvm.v8i2.9620
http://www.doi.org/10.1080/03079457.2015.1005054
http://www.doi.org/10.1128/JCM.01084-18
http://www.doi.org/10.3329/bjvm.v5i1.1302
http://www.doi.org/10.5455/javar.v1i1p11-15
http://www.doi.org/10.3923/ijps.2005.905.910
http://www.doi.org/10.14202/vetworld.2015.9-14
http://www.doi.org/10.29261/pakvetj/2019.097
http://www.doi.org/10.5455/ajvs.224786
http://www.doi.org/10.15406/jdvar.2018.07.00185
http://www.doi.org/10.1016/0167-5877(94)00418-I
https://doi.org/10.1080/23311932.2018.1439260
http://www.doi.org/10.1128/JCM.39.5.1882-1888.2001




