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Abstract: Avian Mycoplasmosis is considered as one of the major economic problems facing poultry industry
all over the world because of its significant losses which are mainly due to poor feed conversion and carcass
condemnation at processing.  This study comprises the examination of 210 tracheal swabs from commercial and
local breed layer flocks in Kafr Elshiekh Governorate. Isolation percent of  mycoplasma  isolates  varied  from
(5-80%). Sixteen mycoplasma gallisepticum (MG) isolates were identified from 210 tracheal swabs of 7 layer
flocks with percentage 7.62% by PCR, while four Mycoplasma synoviae (MS) isolates were obtained with
percentage 1.9% and six Mycoplasma gallinarum(MGn) was 2.86%.  By PCR MG strains showed a
characteristic band at 300 bp, MS showed a characteristic band at 1100 bp and Mycoplasma gallinarum
targeting ISR gene giving a band about 540 bp.MG sensitive by Minimal Inhibitory Concentration (MIC) to
tilmicosin and tylosin with mic (0.004 and 0.039 µg/ml) and it was resistant to erthythromycin with mic (20µg/ml),
while it gives moderate resistance to ciprofloxacin, doxycycline and lincospectin respectively.MGn isolates were
sensitive by disc inhibition to lincospectin, florfenicol and oxytetracycline while one strain was resistant to
ciprofloxacin. PCR results of MG field isolates targeting resistance gene(Gyr.A) of quinolones at 500bp. It is
advisable to use tilmicosin and tylosin for prophylactic and treatment purposes for MG control programs for
chickens.
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INTRODUCTION MGn cause Fatty liver hemorrhagic syndrome in

Mycoplasma belonging to class Mollicutes. It is small and MGn (77.8%) from naturally infected chicken flocks.
free living highly fastidious and slow growing micro- Shaker [10] isolated M. gallisepticum (4.04%) and
organism [1]. mycoplasma typically cause respiratory M.synoviae (8%). Eissa et al. [11] could isolate M.S
diseases in their host and in chickens, the disease is 13.33%, while M.G was 6.66% from turkey
characterized by coughing, nasal discharge and air sac pullet.Polymerase chain reaction (PCR) represent a rapid
lesions, but in some infections no clinical symptoms and sensitive alternative to traditional culture methods.
appear [2].MG infection start with colonization of the Electrophoretic agarose gell of Mycoplasma
respiratory tract, tracheaitis and airsacculitis. Occasionally gallisepticum using mgc2 primers [12]. PCR of
MG infection is also associated with conjunctivitis, M.synoviae using specific primers [13]. PCR of
salpingitis, arthritis [3]. M.G and MS can cause 20-30% M.gallinarum targetting intergenic spacer region (ISR)
reduction in egg production [4]. Furthermore egg with [14]. Extensive use of quinolones such as ciprofloxacin,
pimpled shells also associated with mycoplasma enrofloxacin and danofloxacin was the main cause of
infections [5]. MS infection may cause drop in egg quinolones resistance, Jian et al. [15]. Quinolones inhibit
production of up to10 eggs fewer per hen [6, 7] study of DNA gyrase and topoisomerase IVactivities which are
eggshell apex abnormalities induced by MS. Infection with involved  in  DNA  replication  [16]. Mycoplasma acquired

commercial layers [8]. El-shater [9] isolated M.G (16.7%)
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resistance to macrolides has been associated with Primers and amplification of the pMS122-11 [13]:
mutations domain II or V of the 23S rRNA genes or rPID
and rPIV, genes encoding ribosomal proteins L4 and L22
[17]. PCR of MG field isolates targeting resistant
gene(Gyr.A) of quinolones.  so, the aim of this study is
detection of antimicrobial resistant genes in Mycoplasma
gallisepticum isolated from layers.

MATERIALS AND METHODS

Samples: Two hundred and ten (210) tracheal swabs were
collected from commercial and local layer breed from kafer-
Elsheikh Governorate. All the samples were taken from
flock with history of previous respiratory signs and drop
in egg production.

Isolation and identification of Mycoplasma: Mycoplasma
was isolated on specific medium PPLO described by Adler
[18] and Erno and Stipkovits [19].

Biochemical Tests: Biochemical tests were performed as
previously described by Erno and Stipkovits [19] and
Freundt [20] these tests include digitonin sensitivity,
glucose fermentation, arginine hydrolysis, film and spot
production.

DNA Extraction and Purification: DNA extraction from
the isolates was done as described by Fan et al. [21].

Primers Used for Detection of Mgc2 Gene [12]:

mgc2-2F (5´ CGC AAT TTG GTC CTA ATC CCC AAC
A3´)
and mgc2-2R (5´TAA ACC CAC CTC CAG CTT TAT TTC
C3´).

Amplification was 95°C for1min.followed by 40 cycles
of 95°C for 20 sec, 60 °C for 40 sec. and 72 °C for 10 sec.

Primers and Amplification of the Target Sequence
Intergenic Spacer Regions (ISRs) [14]: Using the
following primer:

F (5´CGT TCT CGG GTC TTG TAC AC3´) and 
R (5´CGC AGG TTT GCA CGT CCT TCA TCG 3´)

DNA amplification was accomplished with five cycles
of denaturation at 94 °C for 15 sec, renaturation at 60 °C
for 30 sec and elongation at 72 °C for 2 min, followed by
30 cycles with the same sequence, except for an extension
of 2 sec per cycle in the elongation step.

(5´GAA GGT ATT TAA TCA ACC TTG GCT G3´)
(5´TGT AAT GGC TCC AGC TCA AGC AGC T3´).

Amplification was at 95°C for2 min; this followed by
35 cycles of three different temperature and time(°C/min)
segments of 94oc for 20 sec., 51 °C for 30 sec. and72 °C for
1 min. which corresponded to target DNA denaturation,
primer annealing and primer extension.

Detection of Resistant Gene
Primers Used for Detection of Fluroro Quinolones
Resistant Gene [22] of Mycoplasma gallisepticum gyrA
with sequence

F: (5´GAG CTA GAA ACA TCA TTC ATG G3’). 
And R: (5' CCT ACA GCA ATA CCA CTT GAA 3').

PCR Amplifications Were Performed as Follows: 

3 min at 95°C. 30 cycles of 95°C for 30 sec,56°C for 30 sec
and 72°C for 45sec and 72°C for 10 min.

Minimal Inhibitory Concentration (MIC) of Some
Antimicrobial Against Mycoplasma [23]

RESULTS

Isolation of Mycoplasma from Layer Flocks: Fifty six
mycoplasma isolates were gained from 210 tracheal swabs
of 7 layer flocks with different ages under examination
with percent ranged from 5-80% from kafer El Elsheikh
governorate. As in Table (2)

Biochemical Charachterization of Mycoplasma Isolated
from Layer Flocks as in Table (3):  Fifty mycoplasma
isolates were glucose and arginine positive, 6 isolates
were glucose negative while 6 isolates were arginine
positive and 10 mycoplasma isolates were film and spot
positive and 46 mycoplasma isolates were film and spot
negative.

PCR Results of Isolates from Mycoplasma Layers: The
56 mycoplasma isolates from them by PCR results are 16
MG, 4 MS, 6 Mycoplasma gallinarum and 30 untyped as
in Table (5). 

16 MG isolates were identified from 210 tracheal
swabs  of  7  layer  flocks  with  percentage  7.62% by
PCR, while four MS isolates were obtained with
percentage  1.9%  and Mycoplasma gallinarum was
2.86%,   Mycoplasma    isolates   appear   as   tiny  smooth
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Table 1: Antimicrobial used in sensitivity test: 
Antibiotics test Concentration Company
Ciprofloxacin 20% Arabco-med
Doxycycline 50% Atco pharma
Erythromycin 20% Mefeco
Licospectin 100/50 Pfizer
Streptomycin 100% Mefco
Tilmicosin 30% Arabco-med
Tylosin100% 100% Arabco-med

Table 2: Primary isolation of mycoplasma from layer flocks
Breed Site of isolation No. of samples No.ofpositive samples Digitonine %of isolation
Farm1 layer Trachea 50 40 + 80%
Farm 2 layer Trachea 20 - - -
Farm 3 layer Trachea 20 - - -
Farm 4 layer Trachea 20 1 + 5%
Farm5 layer Trachea 30 2 + 6.7%
Farm 6 layer Trachea 20 5 + 25%
Farm 7 baladi layer Trachea 40 6 + 15%
Farm 7 baladi layer Trachea 10 2 + 20%
Total 210 56 26.6%
mycoplasma colonies appear under microscope as tinny smooth colonies with raised area, while the character of film and spot appear in case of Mycoplasma
synoviae and Mycoplasma gallinarum.

Table 3: Biochemical charachterization of mycoplasma isolated from layer flocks
Biochemical tests
--------------------------------------------------------------------------------------------------------------------------------------------------------

Number of isolates Glucose Arginine Film and spot
56 + - + - + -

50 6 6 50 10 46

Table 4: PCR results of mycoplasma isolates from layers
Number of Mycoplasma isolates MG MS Mycoplasma gallinarum Others
56 16 4 6 30 untyped

colonies on agar with a characterstic feature (Film and Table  (5),   revealed   that  erythromycin,
spot) in case of Mycoplasma synoviae and Mycoplasma streptomycin  were  not  effective  on  MG1while  MG2
gallinarum. was  resistant  to  ciprofloxacin,   they  had higher

Targeting mgc2 gene of mycoplasma isolates, seven minimum inhibitory concentration (mic) (20,10,5 µg/ml)
mycoplasma isolates giving specific band at 300 bp as in respectively than their C.max. Tilmicosin, tylosin were
Fig: (1). very effective MG1with mic 0.004 and 0.039 µg/ml

Three Mycoplasma synoviae isolates was identified receptively while tilmicosin was superior on the two MG
giving specific band at 1100 bp as in Fig: (2). isolate.

As shown in Fig:(3), PCR product of field isolate As in table (6), Mycoplasma gallinarum isolates was
isolated from chicken trachea that giving the possibility to sensitive to lincospectin, florfenicol and oxytetracycline
be MGn Targeting ISR gene giving a band about 540 bp. while strain 1 was resitant to ciprofloxacin.

Minimal Inhibitory Concentrations (MICs) of Some PCR  of  MG   Field  Isolates  Targeting  Resistance
Antibiotics Against M. Gallisepticum Isolates from
Layer Flock: MG isolate was very sensitive to tilmicosin results   of   MG   field   isolates   targeting   resistance
and tylosin with mic 0.004 and 0.039 µg/ml as in Table (5) gene   (Gyr.A)  of    quinolones,    where    this  gene was
and it was resistant to erthythromycin with mic 20 detected in these  isolates  in  addition  to  control F
µg/ml,while it give moderate resistant to ciprofloxacin, strain with different degree and these result was similar to
doxycycline and lincospectin respectively. mic.

Gene  (Gyr.A)  of  Quinolones:  As  in  Fig: (4), PCR
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Fig 1: Electrophoretic agarose gell of Mycoplasma
gallisepticum using mgc2 primers
1- 100bp DNA ladder
2- Control positive MG
3- 2-7 MG field isolates 
4- 8- control negative

Fig. 2: Elecrophoretic gell of Mycoplasma synoviae using
specific primers
1- 100 bp DNA ladder
2- Control positive MS
3- 2- 4 field MS samples
4- 5- control negative

Table 5: Results of MG strain sensitivity to some antimicrobials with first
well concentration 25 µg/ml 

Sensitivity test/ µg/ml
-------------------------------------------------------------

Antimicrobial MG 1 MG 2 C. max
Ciprofloxacin 1.25 5 2.44 Antibiotic Conc/disc Strain 1 mgr/mm Strain 2 mgr/mm
Doxycycline 1.25 1.25 4.47
Erythromycin 20 0.625 2.44
Lincospectin 2.5 5 8.13
Streptomycin 10 2.5 21
Tilmicosin 0.004 0.625 2.09
Tylosin 0.039 1.25 2.09
Control culture + Culture+

Fig. 3: Agarose gell electrophores of Mycoplasma
gallinarum targeting intergenic spacer region
(ISR).
1- 100bp DNA ladder
2- Control positive mycoplasma
3-  control negative
4- Sample positive

Fig. 4: Elctrophoretic gell of PCR results of resistance
gene of quinolones 
1- 100bpDNA ladder
2- Positive control F strain
3- Field isolate MG1
4- Field isolate MG2

Table 6: Sensitivity test by disc inhibition for Mycoplasma gallinarum
isolates

Ciprofloxacin CIP5 Resistant 1.5
Erythromycin E15 1.5 1.2
Florofenicol FFC30 2 1.8
Iincospectin LIN100/50 2.4 2
Oxytetracyclin OT30 1.8 1.5
Spiramycin SP100 1.5 1.3
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DISCUSSION the routine of treatment and prophylaxis in layer flocks

In the present investigation recovery rate of MG was isolates as found in this work and this finding indicates
(7.62%) from Kafr elshiekh Governorate, MS(1.9% )and alarmingly that the quinolones will become useless with
MGn recovery rate is ( 2.86% ).These results agree with in the next few years. This study cocluded that it is
that recorded by several authers [10,11,24]. For MS advisable to use tilmicosin and tylosin for prophylactic
isolation ratio (1.9) by PCR but Shaker [10] could isolate and treatment purposes for MG control programs for
M.synoviae by 8% while [11] isolate M.synoviae by chickens.
13.33%.M.gallinarum was isolated from layers with
percentage2.86% this is dis-agreement with El-shater [9] ACKNOWLEDGMENT
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