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 ABSTRACT 

This study was carried out  to investigate the Inflammatory  reaction in broiler chicken after 

experimental infection with Mycoplasma gallisepticum(MG) , which were evaluated by using 

Enzyme Linked Immunosorbent Assay(ELISA) to measure pro inflammatory cytokines and 

IgG.  one hundred day old  broiler chicks  were randomly divided into five groups 20 birds 

each group, all groups except group 5 (control) were  infected at two weeks old with 0.2ml of 

10
6  

cfu/bird of local MG ,groups treated as follows:  Group1 : infected  Intravenous( I.V) with 

MG isolate. Group2: : infected  Intraocular (I.O) ,Group3: infected  Intranasal (I.N),Group4: 

: infected  Intratracheal (I.T) infection, Group5: were not: infected  with MG isolate. Blood 

samples were collected at 1,2,3and 4 weeks post infection to measure Interleukin 

1(IL1),Tummer necrosis factor (TNF),Interferon gamma( IFG) used ELISA, also IgG was 

measure  ELISA test at 2,3and 4 weeks after infection . The results of Serological test showed 

the infected groups with MG   revealed significant increase in the  levels of IL-1, IFG, TNF 

(pro inflammatory cytokines) and IgG production compared with control group ,the group 4( 

I.T)  had higher  level of these pro-inflammatory cytokines and Immunoglobulins  more than 

other infected groups in all period post infection. From these result, it was concluded that the 

local isolate of Mycoplasma gallisepticum  has the ability to  in induce inflammatory reaction 

in infected broiler chicken. 
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 التفاعل الالتهابي ضد الإصابة التجريبية بجراثيم مايكوبلازما كاليسبتيكم في دجاج اللحم
 بلقيس حسن علي      ابتسام جواد علي

 أستاذ مساعد    أستاذ مساعد     
بغداد كلية الطب البيطري جامعة فرع الامراض وامراض الدواجن  

 المستخلص
اللحم ولهذا الغرض تم  جاج جراثيم المايكوبلازما كاليسبتيكم لدللاصابة التجريبية بالتفاعل الالتهابي اجريت هذه الدراسة للتحقق في 

عشرون فرخ وتم اصابة كل المجاميع ماعدا قسمت عشوائيا الى خمسة مجاميع وكل مجموعة فرخ بعمر يوم واحد  و  100استخدم 
خليةوبطرق 106من مل 0,2عند عمر اسبوعين بجراثيم المايكوبلازما كاليسبتيكم وبجرعة تركت كمجموعة سيطرة  المجموعة الخامسة

ثانية عن طريق العين والمجموعة الثالثة عن طريق الانف مختلفة وكالاتي المجموعة الاولى اصيبت عن طريق الوريد والمجموعة ال
اسبوع بعد الاصابة لقياس  4و3و2تم جمع عينات الدم بعد اووالمجموعة الرابعة عن طريق الرغامي اما مجموعة السيطرة لم تعطى اصابة 

 اظهرت نتائج الفحوصات  Gيولين المناعي اسبوع لغرض قياس الكلوب4و3و2الانتيرلوكين وعامل النخر والانتيرفيرون كاما وبعد  تراكيز
  1IL-1-المجموعة الاولى ,الثانية,الثالثة والرابعة زيادة معنوية بتراكيزالانترلوكين MGان المجاميع المصابة تجريبيا بجراثيم  المصلية

مقارنة بمجموعة السيطرة وكانت المجموعة الرابعة المصابة عن  IgGوالكلوبيولين المناعي  IFGوانترفيرون غاما TNFوعامل نخر الورم
ان لجراثيم المايكوبلازما  الحالية الدراسةنتائج نستنتج من  الإصابةطريق الرغامي الاعلى بين المجاميع المصابة في جميع الفترات بعد 

 .حمتفاعل التهابي في دجاج اللالقدرة على احداث محليا معزولة لكاليسبتيكم ا
 السايتوكينات,الكلوبيولينات المناعية وفحص الاليزارقيقة الجلد, ,لمرض التنفسي المزمن بالدجاجا ات المفتاحية:الكلم 
 جزء من أطروحة دكتوراه للباحث الاول*
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INTRODUCTION 

Avian Mycoplasmosis was primarily described 

in turkeys in 1926, and in chickens in 1936 

(5).Mycoplasmas (class Mollicutes) are found 

in humans, many animal species, plants, and 

insects. These prokaryotes are characterized by 

their very   small size, small genome, and 

complete absence of cell walls; they are bound 

by a plasma membrane only (22,23) 

Mycoplasma gallisepticum (MG) and M. 

synoviae (MS) are the most important; they are 

the only ones listed by the Office International 

des Epizooties OIE ( 19)  MG is a significant 

poultry pathogen involved in severe economic 

losses of the poultry industry due to a 

reduction in egg production, hatchability and 

downgrading of carcasses(18). Both horizontal 

and vertical disease transmission leads to rapid 

spreading of this pathogen in flocks,this 

respiratory and reproductive tract pathogen 

can cause severe chronic respiratory disease 

(CRD) when present in concert with other 

poultry pathogens including Newcastle disease 

virus, Infectious bronchitis virus and E. coli 

(26,13). M. gallisepticum infection in chickens 

is characterized by coughing, nasal discharge, 

respiratory rales, mucous production leading to 

blockade of tracheal lumen, difficulty 

breathing and sometimes conjunctivitis (21). 

More recently M.gallisepticum was found to 

cause ocular infection in house finches leading 

to significant decline in house finch 

populations(30). Early studies investigating 

immune response to this pathogen identified 

that bursectomy and thymectomy of chickens 

significantly increased their susceptibility to 

infection suggesting the important role of B 

and T cells(1) Whereas innate immune 

responses are critical in early response and 

control of infection.(16). Mycoplasma 

gallisepticum infection in chickens is 

associated with severe inflammation of the 

trachea, air sacs and lungs (21 ).The aim of 

this study is to investigate the effect of 

experimental infection with Mycoplasma 

gallisepticum on induction of interleukin 

1,interfern gamma tummer necrosis factor(pro-

inflammatory cytokines) and 

immunoglobulinG ( IgG). 

MATERIALS AND METHODS  

Preparation of poultry house: The 

experiment was conducted at animal house in 

the College of Veterinary Medicine University 

of Baghdad. Experiment house was prepared 

before the beginning of the experiment by 

washing, cleaning and disinfecting by 

formalin. The   temperature    was controlled 

by using brooders. The ground was covered by 

a litter containing wood mince 10 cm thick. 

All the chickens were related to the same 

breeding management.  feeders and water 

utensils were cleaned and disinfected, 

commercial ration and tap water were used 

freely in this   experiment.(3).  

paration of inoculum of local strain 

Mycoplasma gallisepticum 
PPLO (pleuro pneumonia like organism) broth 

and agar  media were used for preparation of 

inoculum as well as viable count of the 

organism. Field strain grown in the broth 

medium for (24-48) hours at 37°C, and diluted 

with PPLO broth to provide viability of 10
6
  

colony-forming units (cfu)/ml. The dose of 

inoculum was 0.2 ml (10
6
) colony forming 

units (CFU) per chick according to (32). 

Design of the experiment 
One hundred (at one day old) broiler chicks 

(Rose 308) was obtained from breed from 

hatchery were used to carry out this 

experiment was conducted at period 1 to 60 

days  . At the first day, five chicks(1-day-old) 

from the birds were selected for slaughtered 

and examined for pathological lesions as well 

as for the presence of mycoplasmas. No 

pathological lesions characteristic of 

mycoplasma infection was found and 

cultivation for mycoplasmas was negative, and 

divided randomly into equal five groups each 

group 20chicks which were treated as follows: 

The first group: the chicks were inoculated 

Intra Venous  (I.V) with Mycoplasma 

gallisepticum isolate  

The second group: the chicks were inoculated 

Intra Ocular (I.O) Mycoplasma gallisepticum 

isolate 

The third group: the chicks were inoculated 

Intra Nasal  (I.N) infection with Mycoplasma 

gallisepticum isolate 

The fourth group: The chicks were 

inoculated Intra Tracheal I.T infection with 

Mycoplasma gallisepticum isolate 

The fifth group: The chicks did not inoculate 

with Mycoplasma gallisepticum MG isolate 
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All groups were  infected at two weeks old 

with 0.2 ml of 10
6
 ( colony forming units per 

chick) of Mycoplasma gallisepticum ( local 

strain) isolated from chicken infected with 

respiratory sign and confirmation by PCR  and 

submitted in Gene bank database and have 

accession number:ID:  MG846120.1,blood 

samples were collected from jugular vein at 

1,2,3 and 4 weeks post infection to measure 

(IL1,TNF, I FG and IgG) and using sandwich- 

ELISA method.Blood samples were collected 

and let to clot ; sera were separated and stored 

at -20 until used for the tested by commercial 

ELISA kits, China. Wuhan Fine Biotech. CO., 

the tests were carried out according to the 

manufacturer's assay protocol and catalog 

number The data were analyzed statically 

using the Microsoft Program (29) and LSD. 

(LEAST Significant Differences) values were 

used to show level of significance  

RESULTS AND DISCUSSION  
The result of the present study showed a 

significant differences(P≤0.05) among all 

infected  groups compared with control group 

in IL-1 concentrations explained in different 

periods (1,2,3 and 4weeks) after infection the 

highest mean concentrations showed in 

G4(I.T) in1,2,3 and 4weeks (17.45±1.34), 

(19.69±0.47), (51.59±0.35) and (32.72±1.14), 

respectively followed with another infected 

groups while the less level in the G5(control) 

which was(6.13±0.73 (9.64±0.40), (18.36±) 

and (15.14±0.56) respectively as show in 

table(1)also  presence of significant difference 

at level (P≤0.05) between all infected  groups 

and control group  in IFG  concentrations at 

different period (1,2,3 and 4weeks) post 

infection the highest means level was present 

in (G4) was (20.33±1.70), (28.82±0.37), 

(51.44±1.12) and(36.60±1.0) respectively   

with a significant difference( P≤0.05) followed 

by another infected groups while the less 

concentration in the G5(control)which 

was(9.87±0.62). (14.53±0.50) , 

(15.54±0.6)and(11.76±0.5) Table 2. The result 

of TNF concentration explained in different 

period (1,2,3 and 4weeks) post infection, the 

highest mean appeared in (G4) (68.99±0.60 ), 

(96.00±1.41), (120.26±1.76) and (90.52±1.67) 

respectively while the less level was in the 

G5(control) 26.69±0.65, 41.44±1.03) 

,(44.51±1.51)and (45.01±1.61).Table 3, In the 

present study,the IL-1 , TNF and interferon 

gamma concentration in all  the infected 

groups with MG were higher than control 

group with significant differences in periods 

1,2,3,4 weeks post   infection these results was 

in  concurrence with several studies invitro 

have demonstrated the induction of pro-

inflammatory cytokines  during 

M.gallisepticum infection , Majumder et al.,( 

15) was studied in vitro of  conditioned  

medium from TECs(tracheal epithelial cells)  

and exposed to the virulent Rlow of MG strain 

induced macrophage chemotaxis to a much 

higher degree than the non virulent Rhigh 

strain of MG also co culture of chicken 

macrophages (HD-11) with TECs exposed to 

live mycoplasma revealed the upregulation of 

several proinflammatory genes associated with 

macrophage activation, including interleukin-

1β (IL-1β), IL-6, IL-8, CCL20, macrophage 

inflammatory protein 1β (MIP-1β), CXCL-13, 

and Rantes, also (6) showed that in vitro 

infection of monocytes and macrophages 

caused induction of specific chemokines when 

M. gallisepticum lipid associated membrane 

proteins or LAMPs interact with chicken 

tracheal epithelial cells; Mycoplasmas express 

lipoproteins (LP) that interact with pattern 

recognition receptors (PRRs) including toll 

like receptors (TLRs) and NOD-like receptors 

this lead to induction of proinflammatory 

cytokines in chickens(14)  Mycoplasmal 

lipoproteins have also been shown to play a 

role in macrophage activation or by activating 

the NLRP3( NACHT, LRR and PYD 

domains-containing protein 3) resulting in the 

induction of IL-1β (31)Mycoplasma infection 

often leads to extracellular release of ATP and 

activation of inflammasomes via ligation of 

ATP to P2X7 receptors and subsequent release 

of IL-1β, thereby contributing to the 

inflammatory response,(25,10) Macrophages 

and Monocytes have also been found to 

produce chemokines and cytokines upon 

infection to live mycoplasma or mycoplasma 

lipid associated membrane proteins (LAMPs) 

(27,28,12)             chemokines and  cytokines  

includes TNF-α, IL-1β, IL-6, MIP-1β(17).    
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Table 1. IL-1 concentration (pg/ml) in serum after experimental infection with MG in 

chickens for   different periods 
periods 

 

groups 

 

1week 

 

2week 

 

3week 

 

4week 

G1IntraVeinous infection 

with MG 

C 

9.76±0.66 

B 

17.37±0.60 

C 

31.39±0.83 

C 

16.89±0.89 

G2 Intraocular infection 

with MG 

BC 

11.22±0.74 

D 

11.70±0.42 

B 

44.76±0.91 

B 

28.62± 0.68 

G3IntraNasal infection 

with MG  

B 

13.20±0.73 

C 

14.63±0.95 

C 

31.80±0.59 

C 

16.83± 0.36 

G4IntraTracheal infection 

with MG 

A 

17.45±1.34 

A 

19.69±0.47 

A 

51.59±0.35 

A 

32.72± 1.14 

G5/Control D 

6.136±0.73 

D 

9.64±0.40 

D 

18.36±0.58 

C 

15.14± 0.56 

Means having with the different capital letters (A, B, C) in same column significantly differences(P<0.05 

Table 2. IFG concentration (pg/ml) in serum after experimental infection with MG in    

chickens for different periods 
            Period   

Group  

 

1week 

 

2week 

 

3week 

 

4week 

G1 Intra Venous 

infection with MG  

B 

14.77±0.88 

A 

27.48±1.02 

B 

41.01±0.89 

B 

29.40±1.32 

G2 Intra ocular infection 

with MG  

C 

12.65±1.37 

C 

16.66±1.03 

D 

27.72±0.69 

C 

21.58±0.46 

G3/ Intra nasal infection 

with MG  

C 

12.29±1.02 

B 

24.39±1.43 

C 

32.39±1.03 

C 

21.72±0.49 

G4/ Intratracheal  

infection with MG 

A 

20.33±1.70 

A 

28.82±0.37 

A 

51.44±1.12 

A 

36.60±1.07 

G5/Control D 

9.87±0.62 

C 

14.53±0.50 

E 

15.54±0.6 

D 

11.76±0.544 

Means with different capital letter in the same column significantly differences (P<0.05) 

Table 3. TNF concentration (pg/ml) in serum after experimental infection with MG in 

chickens for different periods 
      Periods 

 

Group 

 

1week 

 

2week 

 

3week 

 

4week 

G1: Intravenous infection with 

MG 

C 

43.38±1.28 

C 

56.73±1.41 

B 

83.44±1.59 

B 

77.94±1.77 

G2: Intra ocular infection with 

MG 

D 

34.09±0.66 

B 

72.58±0.50 

C 

70.12±1.30 

C 

59.02±1.29 

G3: Intra nasal infection with 

MG 

B 

63.97±1.22 

D 

50.01±1.14 

B 

84.33±1.64 

C 

57.10±1.93 

G4:Intratracheal infection with 

MG 

A 

68.99±0.60 

A 

9o.00±1.41 

A 

120.26±1.76 

A 

90.52±1.67 

G5: control E 

26.69±0.65 

E 

41.44±1.03 

D 

44.51±1.51 

D 

45.01±1.61 

Means with different capital letter in the same column significantly different (P<0.05). 

The Table 4. showed presence of significant  

difference  at level (P≤0.05) between all 

infected   groups and control group in IgG 

concentrations in different period (2,3 and 4) 

weeks post infection the highest mean in (G4) 

which were (2.35±0.33), (4.74±0.24) and 

(2.08±0.43) respectively while the less 

concentrations  in the G5(control)which 

were(1.13±0.31), (1.24±0.29) and(1.03±0.21) 

Table 4. This results comparable with many 

Authors used  ELISA test were  revealed  

increased level of immunoglobulin(IgG) in 

serum  after infection with Mycoplasma 

gallisepticum (2,8,9) Others studies measure 

IgG pattern of mucosal immune 

responsiveness was observed for all three 

immunoglobulins isotypes measured (IgG, IgA 

and IgM anti-M. gallisepticum), although IgA 

was the predominant immunoglobulins  type 

present in nasal, tracheal and lung washes  
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(20) also  The result similar to the results of 

(11)who showed  that inoculated birds showed 

positive reactors 2 weeks earlier than the 

vaccinated. birds, possibly because the MG 

inoculum originated from a pathogenic     

isolate.  The chemokines and inflammatory 

cytokines initially produced by epithelial cells 

upon interaction with M. gallisepticum lead to 

non-specifically stimulate B and T cells (24). 

B cells to be the pre-dominant cell types in 

tracheal submucosa of chicken after M. 

gallisepticum infection as early as 1 day post 

infection with various species of Mycoplasmas 

were found to elicit responses from all type of 

immunoglobulins classes including IgA, IgM, 

IgD, IgE and IgG (7).    In the current study all 

routes of experimental infection induce 

production high concentration of IgG in serum 

than control group this result were consistent 

with the findings of many authors used 

different method of infecting with 

Mycoplasma gallisepticum including 

intratracheal and eye drop (29,3) 

also(4)detected positive reactors of M. 

gallisepticum by commercial ELISA kit from 

6 to 7 weeks of age after challenge of chickens 

at third week of age with M.gallisepticum 

(10
6
CFU/bird) via eye drop. Our findings 

suggested that infection of broiler with local 

strain of  Mycoplasma gallisepticum at two 

weeks  was able to induce  inflammation  

response after 1week post infection 

Table 4. IgG concentration (ng/ml) in serum after experimental infection with MG in chicken 

for different periods 
              Period 

Groups 2weeks 3weeks 4weeks 

G1 intravenous infection 

with MG 

B 

1.33±0.25 

A 

4.58±0.31 

B 

1.97±0.21 

G2 intra ocular infection 

with MG 

B 

1.35±0.26 

B 

3.70±0.40 

B 

1.32±0.36 

G3 intra nasal infection 

with MG 

AB 

1.49±0.33 

B 

3.23±0.36a 

B 

1.61±0.13 

G4 intra tracheal 

infection with MG 

A 

2.35±0.33 

A 

4.74±0.24 

A 

2.08±0.43 

G5/Control 
B 

1.13±0.31 

C 

1.24±0.29 

B 

1.03±0.21 

Means with different capital letter in the same column significantly different (P<0.05). 

REFERENCES 
1. Adler, H.E., B.J. Bryant, D.R. Cordy, M. 

Shifrine, and A.J. DaMassa,1973. Immunity 

and mortality in chickens infected with 

Mycoplasma gallise-pticum influence of the 

bursa of Fabricius. J Infect Dis. 

127:Suppl:S61-66 

2. Ali, M.Z., M.M. Rahman and  S. Sultana,  

2015. Seroprevalence of Mycoplasma 

gallisepticum antibody by ELISA and serum 

plate agglutination test of laying chicken,Vet. 

World.8(1): 9-14 

3. AL-Shamire J. S. H. 2016. Effect of day old 

chicks weight on productive performance of  

two broiler strains and their grossing. The Iraqi 

Journal of Agricultural Sciences 47(5):1290-

1297 

4. Asgharzade,S.; S. Zaeri ; M. Hasanzade . ; 

Ahmadi,M. and Talebi, A.R.2013 .Detection  

of Mycoplasma gallisepticum in 

experimentally infected broiler chickens using 

Culture, SPA, ELISAand PCR methods. Comp 

ClinPathol. 22:1051–1055.       

5. Charlton BR, A.J Bermudez, M. Boulianne, 

R .J Eckroade, J.S Jeffrey,L.J Newman ,J.E 

Sander and P.S Wakenell  1996. In: Charlton 

BR, editor. Avian disease manual. Kennett 

Square, Pennsylvania, USA: American 

Association of Avian Pathologists; pp:115-25 

6. Christodoulides A,N Gupta ,V Yacoubian   

,N Maithel ,J Parker and T Kelesidis .2018. 

The role of lipoproteins in mycoplasma-

mediated immunomodulation Front Microbiol 

.31;9 :1682 

7. Cole, B. C., K. E. Aldridge, and J. R. Ward. 

1977. Mycoplasma-dependent activation of 

normal lymphocytes: mitogenic potential of 

mycoplasmas for mouse lymphocytes. Infect. 

Immun. 18:393-399  

8. Feizi A, P. Bijanzad ,M. Khakpour ,H. 

Nikpiran ,K Kaboli and A.R.J Moggadam 

2013.Seroprevalence of Mycoplasma 

gallisepticum infection in Iranian north-west 



Iraqi Journal of Agricultural Sciences –2019:50(5):1432-1438                                                       Ali & Ali 

1437 

broiler breeder farms. Ann. Biol. 

Res.;4(4):109–111 

9. Hossain K.M.M, M.T Hossain and I.   

Yamato 2010 Seroprevalence of Salmonella 

and Mycoplasma gallisep-ticum Infection in 

Chickens in Rajshahi and Surrounding 

Districts of Bangladesh. Int. J. Biol.;2(2):74–

80 

10. Khare, S., 2012. An NLRP7-containing 

inflammasome mediates recognition of 

microbial lipopeptides in human 

macrophages.Immunity,. 36(3): 464-76 

11. Kleven, S.H. 2008. Control of               

avian mycoplasma infections in commercial 

poultry. Avian Diseases. 52:367-374.     

12. Lam, K.M. 2002. The macrophage 

inflammatory protein-1beta in the supernatants 

of Mycoplasma gallisep-ticum infected 

chicken leukocytes attracts the migration of 

chicken heterophils and lymphocytes. Dev 

CompImmunol. 26:85–93 

13. Majeed A.A. 2011  Mycopplasma viruses 

and their role in the pathogenicity of avian 

mycoplasmosis .The Iraqi Journal of 

Agricultural Sciences 42 (3): 99-113,2011 

14. Majumder S, 2014. Role of M ycoplasma 

Gallisepticum and Host Airway Epithelial Cell 

Interaction in Inflammation. Ph.D 

Dissertations. University of Connecticut, 

United States of America.pp 

15. Majumder S., bLawrence and K. Silbart 

2016. Interaction of Mycoplasma 

gallisepticum with chick-en tracheal epithelial 

cells contributes to macrophage chemotaxis 

and activation infection and immunity . 84.pp 

16. Medzhitov, R. 2007.Recognition of 

microorganisms and activation of the immune 

response.Nature 449, 819-826 

17. McGowin C.L, V.L Popov and R.B Pyles, 

2009.IntracellularMycoplasma genitalium 

infection of human vaginal and cervical 

epithelial cells elicits distinct patterns of 

inflammatory cytokine secretion and provides 

a possible survival niche against macrophage-

mediated killing. BMC Microbiol 9: 139 

18. Nneoma O. 2016. Avian Mycoplasmosis: 

A ReviewIOSR Journal of Agriculture and 

Veterinary Science 9(5): 6-10 

19. Office International des and Epizooties 

OIE . 2008. Manual of Diagnostic tests and 

Vaccines for Terrestrial Animals. Chapter 

2.3.5: Avian mycoplasmosis (Mycoplasma 

gallisepticum, M. synoviae), pp: 482-  496 

20. Papazisi, L., S. Jr. Frasca, M. Gladd, X. 

Liao, D. Yogev, and S. J. Geary. 2002. GapA 

and CrmA coexpression is essential for 

Mycoplasma gallisepticum in chickens. Infect. 

Immun. 70:6839-6845 

21. Raviv, Z.and  D.H., Ley 2013. 

Mycoplasma gallisepticum infection. In: 

Diseases of Poultry, 13
th

Ed. Swayne DE. 

editor.Wiley-Blackwell, Ames, Iowa, pp877–

893 

22. Razin S., 2005. The genus    mycoplasma 

and related genera (class Mollicutes). In: 

Dworkin M et al (eds) The Prokaryotes: An 

Evolving Electronic Resource for the 

Microbiological Community. 3
rd

 ed. Release 

3.19. Springer-Verlag, New York.pp: 120-166 

23. Razin, S. and L. Hayflick, 2010. 

Highlights of mycoplasma research-. An 

historical perspective. Biologicals, 38(2): 183-

190.  

24. Razin, S.,1999 Adherence of pathogenic 

mycoplasmas to host cells.Biosci Rep, 19(5): 

367-72 

25. Rubartelli, A. 2014. Mediated Activation 

of NLRP3-Inflammasome in Brain Sterile 

Inflammation: The Fine Line between Healing 

and Neurodegeneration.Front Immunol,.  

5:pp.99.  

26. Sadeq S. A. M   2019   Effect of dietary 

supplementation of Miaclost on perfect of 

dietary supplementation of Miaclost on 

performance and gut morphology in broiler 

chickens challenged  with Escherichia coli. 

Iraqi Journal of Agricultural Sciences 

50(2):506-515.   

27. Shimizu, T., Y. Kida, and K. Kuwano, 

2004. Lipid-associated membrane proteins of 

Mycoplasma fermentans and M. penetrans 

activate humaimmunodeficiency    virus long-

terminal repeats through Toll-like 

receptors.Immunology,. 113(1):121-9    

28. Shimizu, T., Y. Kida, and K. Kuwano, 

2008. Mycoplasma pneumoniae-derived 

lipopeptides induce acute inflammatory 

responses in the lungs of mice.Infect Immun, 

76(1): p. 270-7.  

29. SAS Institute, 2007. Statistical Analysis 

System. STAT/ User’s Guide, Release 9.2, 

SAS Institute, Cary: NC. USA 



Iraqi Journal of Agricultural Sciences –2019:50(5):1432-1438                                                       Ali & Ali 

1438 

30. Staley M, C Bonneaud ,K.J McGraw, CM 

Vleck and GE Hill. 2018. Detection of 

Mycoplasma gallisepticum in House Finches 

(Haemorhous mexicanus) from Arizona Avian 

Dis. 2018 Mar;62(1):14-17.  

31. Xu Y,H Li ,W Chen , X Yao and Y Xing , 

2013. Mycoplasma hyorhinis activates the 

NLRP3 inflammasome and promotes 

migration and invasion of gastric cancer cells. 

PLoS One8: e77955. [PMC free article] 

[PubMed] 

32. Yagihashi, T., and M. Tajima. 1986. 

Antibody responses in sera and respiratory 

secretions from chickens infected with 

Mycoplasma gallisepticum. Avian Dis. 

30:543–550.                                                       

 

 

 

 

                                                                                          

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3819327/
https://www.ncbi.nlm.nih.gov/pubmed/24223129

