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Tilmicosin is a macrolide antibiotic used in this study for management of 
experimentally infected chicken with Mycoplasma gallisepticum (Mg). Its efficacy was 
assessed by ELISA, re-isolation, lesion score and performance parameters. One 
hundred and ten day old chicks, tested negative M. gallisepticum, were deployed and 
equally divided into four groups in separate rooms. On the third week of age, group B 
was inoculated with 0.2ml of M. gallisepticum broth (108 CFU) into air sac. Group A 
was likewise infected but treated with tilmicosin phosphate in drinking water at fourth 
week of age. Group C treated in the same way but not infected while group D was left 
as control not infected/treated. On weekly basis swabs and serum samples were 
collected from each group for bacteriology and serology meanwhile morbidity, 
mortalities and weight gain were recorded. At the end of the experiment results 
showed that there was no significant differences in mean body gain of groups A, C and 
D 1606.61±5.79b, 1658.04±17.01a, 1624.60±17.36ab, respectively while there was 
significant reduction of ELISA antibody titer of group A which recorded 441.22±7.57b 

probable reactors confirmed negative by bacteriological isolation comparing with 

group B positive Mg at titer 1011.30±40.92a. It is proved that medication with 
tilmicosin phosphate in drinking water for 3 successive days was effective in curing of 
induced M. gallisepticum infection, moreover it was successful to overcome economic 
problem due to weight loss consequently marketability. 
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INTRODUCTION 
 

Respiratory infection is the most serious 
disease affecting poultry and causes heavy economic 
losses in the poultry industry worldwide (Murthy et 
al., 2008). A flock of 12000 commercial broilers of 3 
weeks age were observed to exhibit the clinical signs 
like dullness, anorexia, sneezing, coughing with 
facial edema, which was tentatively diagnosed for 
respiratory disease (Mujeeb et al., 2009). 
Mycoplasma gallisepticum is the major mycoplasma 
pathogen in poultry which causes chronic respiratory 
disease in chickens and infectious sinusitis in turkeys 
resulting in stunted growth with high mortality rates 
among young birds and high condemnations at 
processing plants (Levisohn and Kleven, 2000). 
  
Macrolide antibiotics have been used in the treatment 
of bacterial infections for many years; they inhibit 
protein biosynthesis by binding to ribosomal RNA 
(rRNA) of the bacterial ribosome to exhibit antibiotic 
activities (Vester and Douthwaite, 2001). Recent 
work suggests that incorporation of 300-500 mg/kg 
tilmicosin in feed was effective in the treatment of 

Mycoplasma gallisepticum in broiler chickens 
(Shryock et al., 1994). In practice, however, most 
poultry production units would prefer to treat disease 
outbreaks by incorporating the antibiotic agent into 
the drinking water. Therefore, a series of studies was 
required to investigate the efficacy of administering 
tilmicosin in drinking water against M. gallisepticum 
(Charleston et al., 1998). 
 
This work focused on the efficacy of tilmicosin 
against M. gallisepticum infection in chickens 
regarding clinical symptoms, mortalities, body 
weight, lesion score, bacterial recovery. 
 

MATERIALS and METHODS 
 

Experimental birds: One hundred ten apparently 
healthy day old chicks (Arbor Acer) sourced from 
Commercial hatchery; ten chicks randomly selected, 
humanly euthanized and tested negative                  
M. gallisepticum by using ELISA and bacteriological 
examination. Chicks were fed on commercial un-
medicated balanced ration (21% protein) and divided 
equally into 4 groups (25 each) in separated room 
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under hygienic conditions, feed and water provided 
ad libtum (Table1). 
 
Macrolide antibiotic: Tilmicosin phosphate 
(Pneumotac solution each ml contain 300 mg) 
administered in drinking water (0.5ml/liter) daily for 
3 successive days. 
 
Bacterial strain: Mycoplasma gallisepticum (strain 
S6), Animal Health Research Institute, El-Dokki, 
Giza, used for experimental infection via air sacs 
inoculation with 0.2 ml (108 C.F.U.) according to 
(Ellakany et al., 1997). 
 
Clinical findings and lesion score: Post infection 
morbidity and mortalities were recorded and 
estimated in percentage. At necropsy lesion 
determined the severity of air sacs infection and 
scored as follows: (1) No lesions, (2) Cloudiness of 
air sacs, (3) Air sac membranes thickened, (4) cheesy 
appearance of sacs, according to (Kempef et al., 
1997). 
  
Performance parameters and Blood sampling: At 
21 day old to 49 days old birds of each group 
weighed on weekly basis for calculation of body 
weight gain and blood samples were taken by wing 
vein puncture for serological examination. 
 
Bacteriological examination: Swabs were collected 
weekly from live (oro-pharyngeal) and dead birds 
(air sac) from each group post infection/treatment for 
isolation of M. gallisepticum according to (Kleven 
2008). Briefly dry swabs were dipped several times 
in Frey’s media and then discarded. Inoculated media 
were incubated at 37°C for at least 10 days or until a 
color change was evident. 
 
Serological test: Commercial ELISA kits for 
Mycoplasma gallisepticum antibody evaluation 
(ProFLOK - Synbiotics. M-0062-0309) and was 
carried out according to manufacture instruction. 
Optical density was recorded and antibody titer 
estimated as follows: 

 
SP value =

 OD value of sample – OD value of negative control 
 

   
 

                      OD value of positive control - OD value of negative control 

 
Log10 titer = 1.464 x log10 (SP) + 3.197 
Result interpretation: titer levels 0 – 148 (Negative), 
194-743 (Probable), 744 and higher (Positive). 

Statistical analysis: Data were collected, organized 
and analyzed using one-way analysis of variance 
(ANOVA) through the general linear models (GLM) 
procedure of the Statistical Package for Social 
Sciences version 17.0 (SPSS for Windows 17.0, Inc., 
Chicago, IL, USA). Duncan multiple range test were 
used to separate means at p <0.05. 
 

RESULTS  
 

Infected group B with M. gallisepticum, showed 
morbidity in the form of loss of appetite, depression, 
sneezing, gasping, mild conjunctivitis and frothy 
exudation in the eyes with mortality of 15 birds out 
of 25 (60%) along 12 days post infection while group 
A showed milder symptoms with 2 mortality (8%) 
along 7days before treatment with tilmicosin. On 
necropsy of the dead birds air sac lesion of group B 
was scored 4 (cheesy air sac) while group A was 2 
(cloudy air sac). No clinical signs, mortalities or 
lesion score were recorded in groups C and D (Table 
2). Bacteriological isolation from oropharyngeal 
swabs of live birds and air sac from dead ones 
showed the highest recovery of M. gallisepticum in 
group B where all birds were positive up to the end 
of experiment while group A, tilmicosin reduced the 
number of positive birds along 2 weeks post 
medication. Moreover M. gallisepticum recovery was 
negative at 49 days old. Chickens of both groups D 
and C were negative M. gallisepticum culture (Table 
2). At 42 and 49 days old, treated not infected group 
C recorded the highest mean body weight 1549.24gm 
and 2407.36gm respectively, but statistically there 
was no significant difference when compared with 
the control group D. Infected not treated group B 
showed the lowest mean body weight 1427.60gm and 
2159.00gm respectively, with significant difference 
on comparison with the other groups. Group A, 
infected treated chickens with tilmicosin showed a 
significant increase in mean body weight than 
infected group B. Moreover at the end of the 
experiment, chickens of group A recorded mean 
body weight 2367.04gm without significant 
difference with group D and C (Table 3). ELISA 
screening reflected that group A not only had 
significantly lower positive geometric mean titer 
(932.22) of M. gallisepticum, one week post 
treatment with tilmicosin, but also had probable titer 
(603.30) and negative titer (441.22) at 42 and 49 
days old respectively, than group B which had 
positive titer (1065.90, 1395.90 and 1011.30) at 35, 
42 and 49 days old respectively.  
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Table 1: Experimental design. 
 

 
Table 2: Effect of Tilmicosin on pathogenicity of M. gallisepticum. 
 

Mortality Re-isolation of Mg post infection  
Groups No. of 

birds No % 

Air sac 
lesion 
score 28 d.o. 35 d.o. 42 d.o. 49 d.o. 

A 25 2 8 2 15 5 2 0 

B 25 15 60 4 22 19 10 10 

C 25 0 0 1 0 0 0 0 

D 25 0 0 1 0 0 0 0 
 

  d.o. age of birds in days 
 
Table 3: Effect of Tilmicosin treatment on performance of chickens. 
 

Groups 
 

Mean B.wt (gm)* 
A B C D 

21 days old 753.78±2.03a 762.10±5.94a 749.32±4.38a 754.48±1.81a 

28 days old 1107.65±2.89b 1109.80±4.93b 1151.68±6.41a 1157.92±8.58a 

42 days old 1473.22±4.80b 1427.60±7.93c 1549.24±8.91a 1531.60±8.30a 

49 days old 2367.04±5.79a 2159.00±18.76b 2407.36±16.21a 2379.08±16.89a 

B.gain** 1606.61±5.79b 1396.90±18.75c 1658.04±17.01a 1624.60±17.36ab 
 

* Means within the same raw carrying different superscript are significantly different at P value<0.05 
** Cumulative Mean body gain of 4weeks (21 – 49 days old) 
 
Table 4: Result of ELISA reflecting antibody titer of M. gallisepticum. 
 

Mean antibody titer* 
Grp 

28 days old 35 days old 42 days old 49 days old 
A 845.74±12.66a 932.22±9.63b 603.30±8.44b 441.22±7.57b 

B 868.90±24.01a 1065.90±22.60a 1395.90±51.56a 1011.30±40.92a 

D 0.00±0.00b 0.00±0.00c 0.00±0.00c 0.00±0.00c 

C 0.00±0.00b 0.00±0.00c 0.00±0.00c 0.00±0.00c 
 

* Means within the same column carrying different superscript are significantly different at P value<0.05 
 

Grp No. Tilmicosin treatment Infection with M. 
gallisepticum 

Evaluation 

A 25 28 days old  

B 25 Negative 

21 days old with 0.2 ml 
via air sacs (2x108 C.F.U) 

C 25 28 days old Negative 

D 25 Negative 

M
ortality and lesion 

score 

B
ody w

eight gain 

R
e-isolation of 
m

ycoplasm
a 

ELISA
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DISCUSSION 
 

Although Jordan and Horrocks (1996) used the 
antibiotic dissimilarly (concentration and duration 
wise), their results agreed with ours where they 
reported that untreated infected group of chickens 
with M. gallisepticum showed 16 out of 30 birds with 
clinical signs while mortalities was significantly less 
in infected and treated group with tilmicosin with 
greater body weight gains. M. gallisepticum was 
recovered from 4 life and 4 dead birds in groups that 
treated with tilmicosin at concentration of 0.12 
gm/liter drinking water, however organism was not 
recovered from birds treated with higher doses. 
Serological results of treated groups at different 
concentrations of 0.125, 0.25 or 0.5 g/liter of 
tilmicosin were negative. Kempf et al. (1997) 
inoculated chicks differently at 10 days of age with 
M. gallisepticum during administration of tilmicosin 
medicated water (8-11 days old) at levels of 5–300 
mg/liter but recorded matched results as treated 
groups showed significantly decreased growth losses, 
respiratory signs (P < 0.05) with reduction in air sac 
and peritonitis lesions. Moreover increasing the dose 
resulted in a further decrease in the number of M. 
gallisepticum shedding to the extent that with the two 
highest doses of tilmicosin, no bird was serologically 
positive on day 21, compared to 46/58 positively 
infected untreated birds (day 21). In spite of 
conducting two experiments using medicated water 
with tilmicosin at different levels and duration, 
Charleston et al. (1998) suggested similarly that the 
drug was effective in reducing the incidence and 
severity of airsaculitis lesions caused by                  
M. gallisepticum without effect on the morbidity at 
50, 75 and 100mg/liter. The minimum effective 
concentration of tilmicosin in drinking water appears 
to be at or less than 50 mg/liter when administered 
for either 3 or 5 days. Even Jordan et al. (1999) used 
tilmicosin in treatment of turkey poults infected with 
M. gallisepticum at 2 days old unlike our study but 
agreed in the outcome as they mentioned that 
mortality, clinical signs, and gross lesions were 
significantly less (P < 0.001) in the uninfected and 
infected medicated groups than in the infected 
unmedicated one. Also, the mean body weight gain 
of poults surviving to the end of the experiment was 
greater (P < 0.005) in the uninfected and infected 
medicated groups. M. gallisepticum was not 
recovered from the un-infected birds while it was 
recovered significantly fewer (P < 0.05) in the 
medicated groups compared with infected ones. 
Serologic results were negative for the uninfected 
group, and there were fewer positive reactors for the 
infected medicated than the infected un-medicated 
group. 
 
This study proved that ELISA detected sero-
conversion one week post challenge while Gharaibeh 
and Hailat (2011) mentioned that all tested chickens 

challenged with M. gallisepticum sero-converted 
positive two weeks post infection, also Asgharzade   
et al. (2013) 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 (1×106 CFU/bird) 
via eye drop. These differences may be attributed to 
the age susceptibility, route and mode of infection, 
specificity of serological test, concentration and 
duration of medication as Leigh et al. (2012) 
emphasized that the intratracheal route of                
M. gallisepticum infection caused increased air sac 
and tracheal lesion scores and tracheal mucosal 
thickness at one week post infection, whereas the eye 
drop route produced no noticeable pathology. 
However, tracheal mucosal thicknesses of 
intratracheally challenged pullets were not 
statistically different from those of the eye drop 
challenged or control pullets at two and three weeks 
post infection.  
 
It is concluded that tilmicosin phosphate in drinking 
water for 3 successive days at 150mg/liter was 
efficient enough to control the pathogenicity of 
Mycoplasma gallisepticum consequently reduction of 
economic losses caused by the infection and should 
be proved as a useful addition of the disease control 
in chickens. 
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   دجاج التسمینفيتقییم التلمیكوسین كعلاج لعدوى المیكوبلازما جالیسبتكم 
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ر فيدم  استخحیويتلمیكوسین مضاد  د عم دجاج عن ا ال ة بمیكوبلازم ابیع ٣ ھذه الدراسة لعلاج العدوى التجریبی رت أس ھ واختب  كفاءت
ط الأوزانالمیكروبي الآلیزا والعزل اختبار باستخدام ذلك متوس اة وك د الوف دد .  ونسب إصابة الأكیاس الھوائیة بع ف ع م توظی  ١٠٠ت
صاب ) ج(أصیبت فقط ) ب(أصیبت وعولجت ) أ(ساویة  مجموعات متأربع وقسموا إلى الإصابة سالبيكتكوت  م ت م ) د(عولجت ول ل

ا فيلقد أثبتت التجربة أن التلمیكوسین ناجح وفعال .  میاه الشربفي أسابیع ٤تم العلاج عند عمر . تصاب ولم تعالج لاج میكوبلازم  ع
 فقط الأسبوع السابع مقارنة بالمجموعة المصابة فيى وصلت سالب  الدم تفي والوفیات والأجسام المضادة الإصابةالدجاج بتقلیل نسب 

  .الغیر مصابة) د(و) ج( مع المجموعتان معنوي حتى وصل لفارق عیر الأوزان متوسط ھي تقلیل الفاؤق فيوكذلك نجح ) ب(
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


