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Abstract

This study was conducted to compare between the
Mycoplasma gallisepticum and Mycoplasma synoviae in
migratory and captive quails. Fifty four (13.5%) and 87
(21.75%) Mycoplasma strain isolates were isolated from
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Introduction

Mycoplasma is the causative agent
of Chronic Respiratory Disease
(CRD) in chickens and infectious
sinusitis in turkeys, chickens, game

birds (as quails), pigeons, and
passerine  birds of all ages
(Hennigana et al., 2012).

Mycoplasma  gallisepticum (MG)
and Mycoplasma synoviae (MS) are
considered to be the most important
of the pathogenic Mycoplasmas,
and both occur in world-wide (OIE
Terrestrial Manual, 2004). During
the recent years there has been a

noticeable increase in the number of
quail farms in Egypt which are
considered an important alternative
source of high quality protein with
low amount of cholesterol. Quails
and other migratory birds play a
considerable role in dissemination
of many pathogens and act as
reservoir and carrier of microbial
agents for domestic birds and
human (Fatma, 2004).

Culture method represented the

performance standard for direct
detection  of the  organism
(Maricarmen et al., 2005), but

PCR  represent  rapid  and
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sensitive method, which is able Mpycoplasma isolates using
to provide accuracy results in  different  tests as glucose
the presence of mixed fermentation, arginine deamination,
Mycoplasma infection and tetrazolium reduction tests (Erno
bacterial contamination or and  Stipkovits, 1973), and  film
e d spot formation medium
inhibition of growth by and

antibiotics, antibodies and other ‘(‘Fait:lc;antfalzi F:’l;"iu’fdt’ 1962' f
host factors (Stipkovitz, 2001); - List of Antibiotics used for

so the aim of this work was to

evaluate the wusing of recent
techniques in  confirming the
identification = of  Mycoplasma

gallisepticum  and  Mycoplasma
synoviae isolated from quails to

classical methods and also to
determine the most effective
antimicrobials.

Materials & Methods

1- Sampling: A total of 800

samples were collected from quails
(400 samples from migratory quails
and 400 from captive quails). These
samples were collected during
different months of the year in
different governorates from
different organs; as shown in (Table
1).

2- TIsolation of Mpycoplasma: The
samples were cultured in Frey's
broth and on Frey's agar medium
(Frey et al., 1968) as described by
(Sabry and Ahmed, 1975).
Digitonin sensitivity test (Freundt
et al, 1973) was done to
differentiate  between Mycoplasma
and  Acholeplasma  genera, also
urea hydrolysis test (Razin, 1978)
for differentiation between
Mycoplasma and Ureaplasma
genera.

3- Biochemical characterization
tests: To identify the purified

Minimum Inhibitory
Concentration MIC Technique:

MIC applied on the 10
Mycoplasma  gallisepticum  samples
isolated from captive quails and 9

Mycoplasma  gallisepticum  samples
isolated from  migratory quails
using culture method by the

following antibiotics:

e Doxycycline produced by GMP
(certified Spain -EU).
e Erythromycin
Pantex-Holland.

e Tilmicosin produced by ELA-
Geneva.

e Tiamutin produced by Sandos
GmbH (Basale Switzerland).

e Tylosin produced by Elanco-
USA.

e Enrofloxacin
Invesa-Spain.
The best method for interpretation
of the results which compare the
MIC results to C-max (maximum
plasma concentration of the drug at
the use by optimum dose) according
to (Burch and Valks, 2002; El-
Soud et al., 2004, and Abu-Basha
et al., 2007) to determine the
sensitive isolates (the antibiotic will
be sensitive if MIC for it was less
than C-max). The following (Table
2) shows C-max for different
antibiotic used:

produced by

produced by
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5- Polymerase Chain Reaction
PCR:

PCR applied on the 800 samples
(400 captive and 400 migratory

quail samples) for detection of
Mycoplasma gallisepticum and
Mpycoplasma synoviae.

a) DNA Extraction and
purification:

DNA extraction by rapid method
(Fan et al., 1995).

DNA extraction using QIA amp.

b) Oligonucleotide Primers
Selection

Two sets of primers were used for
detection of mgc2 gene of the
isolated Mycoplasma gallisepticum.
The selected primers were prepared
as described by Garcia et al., 2005
and the sequences of the primers

were:

mgc2F 5 -
CGCAATTTGGTCCTAATCCCCAACA -
3.
mgc2R 5 -
TAAACCCACCTCCAGCTTTATTTCC -
3.

Two sets of primers were used for
detection of 16S gene of
Mycoplasma synoviae. The selected
primers were prepared as described
by Lauerman (1998) and the

sequences of the primers were:
16SF 5 -
GAGAAGCAAAATAGTGATATCA - 3.
16SR 5 -
CAGTCGTCTCCGAAGTTAACAA -3".

¢) PCR Amplification and

Cycling Protocols
6-Identification of the PCR
Products (Electrophoresis)
(Sambrook, 1989):
Identification = of the PCR
products (Electrophoresis)

following amplification, a 5Sul of
the PCR product was mixed
with 2ul of loading buffer and
taken for electrophoresis on a
2% (weight/volume) agarose gel
(Biometra  USA). Gel was
stained with ethidium bromide
and inspected under UV lamp
(Biometra USA). A visible band
being sized by DNA molecular
marker  was  considered  as
positive sample.
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Table (1): Migratory and Captive Quail Samples collected during Different
Months of the Year in Different Governorates from Different Organs

— B 8
El gt = F
o d g E E Months Governorates Sample Types g e
w2
52
52 20 10 10
29 20| 0| o] oo o] s | 8 | s |s | s 100 | 100
100 | O 0 0 | 400
> od 100 |60 | 60 | 60 | 60 | 60 | 60 | 40 | 80 | 80 | 80 | 80 | s0 100 100 | 100 1(;) 400
bz 3 200 20(’ 260 | 60 | 60 | 60 | 60 | 40 | 160 | 160 | 160 106 160 200 200 | 200 200 800

Table (2): Different Antimicrobial Agents used in Minimum Inhibitory

Concentration (MIC) Method and Interpretation of their Sensitivity by C-

max
Antibioti | Doxycycli | Erythromy | Tylosi | Tilmicos | Tiamut | Enrofloxa
cs ne cin n in in cin
C-max
54.58 6.9 4.2 2.46 3.56 1.88
(ng)

Table (3): MG mgc2 Gene (one of the cytadhesin genes that play an
important role in the virulence of MG) PCR Cycling Protocol (Garcia et al.,

2005)

Initial Denaturation

Actual Cycles
Temperature/Second

Final Extension

95°C for 3 minutes

35 cycles of:
Denaturation: 94/20
Annealing: 58/40
Extension: 72/60

72°C for 15
minutes

Table (4): MS 16S Gene (subunit from ribosomal RNA responsible for the
synthesis of essential proteins) PCR Cycling Protocol (Lauerman, 1998)

Initial Denaturation

Actual Cycles
Temperature/Second

Final Extension

94°C for 5 minutes

35 cycles of:
Denaturation: 94/60
Annealing: 55/60
Extension: 72/120

72°C for 10 minutes
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Results

In (Table 5) out of 19 Mycoplasma
gallisepticum positive isolates the
incidence from migratory and
captive quails during different
months of the year from different
organs using culture method was
the highest in September from nasal
swabs (3 isolates = 15.79%),
followed by lung tissues and trachea
as the same (2 isolates = 10.53%),
and finally air-sacs the percent was
(0%); in October the highest
incidence was from nasal swabs and
lung tissues as the same (2 isolates
= 10.53%), and finally trachea and
air- sacs the percent was (0%); in
November the highest incidence
was from nasal swabs and trachea
with (1 isolate = 5.26%); in
December the highest incidence
was from trachea and air-sacs with
(1 isolate = 5.26%); in January the
highest incidence was from nasal
swabs and lung tissues with (1
isolate = 5.26%); in February the
highest incidence was from lung
tissues with (2 isolates = 10.53%);
and finally in March the percent
was (0%). On the other hand MG
isolation during the migration
months of the year from different
organs of migratory and captive
quails using culture method was
highest at September from nasal
swabs which was 3 isolates (by both
culture and PCR) in case of
migratory quails, and 2 isolates at
February from lung tissues in case
of captive quails (by both culture
and PCR methods). Also out of 19
MG positive isolates the incidence

during different months of the year
from different organs of migratory
and captive quails using culture
method was the most higher at
September (7 isolates = 36.84%),
followed by October (4 isolates =
21.05%), then November,
December, January, and February
as the same with (2 isolates =
10.53%), and finally March with
(0%). In (Table 6) out of 19
Mycoplasma gallisepticum positive
isolates  the incidence from
migratory and captive quails in
different  governorates  during
different months of the year using
culture method was the highest
from North Sinai in September with
(3 isolates = 15.79%), followed by
October, November, and December
as the same with (1 isolate =
5.26%); from Kafr El-Sheikh the
highest incidence was in September
with (3 isolates = 15.79%), then
October and December as the same
with (1 isolate = 5.26%); from El-
Fayoum the highest incidence was
in February with (2 isolates =
10.53%), followed by September,
October, and January as the same
with (1 isolate = 5.26%); from
Matrouh the highest incidence was
in November, and January as the
same with (1 isolate = 5.26%); and
finally; from Port Said the highest
incidence was in October with (1
isolate = 5.26%). On the other hand
Mycoplasma gallisepticum isolation
was the highest from North Sinai
governorate at September which
was 3 isolates (4 by PCR) in case
of migratory quails; and from El-
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Fayoum governorate at February 2
isolates in case of captive qualils.
Also out of 19 Mycoplasma
gallisepticum positive isolates the

incidence from migratory and
captive  quails in  different
governorates  during  different

months of the year using culture
method was the most higher in
North Sinai (6 isolates = 31.58%),
followed by Kafr El-Sheikh, and El-
Fayoum as the same with (5 isolates
= 26.32%), then Matrouh with (2
isolates = 10.53%), and finally Port
Said with (1 isolate = 5.26%).

In (Table7) out of 19 Mycoplasma
gallisepticum positive isolates the
incidence from different organs of
migratory and captive quails in
different governorates using culture
method was the highest from nasal
swabs in North Sinai (3 isolates =
15.8%) followed by Port Said, Kafr
El-Sheikh , Matrouh and ElI-
Fayoum as the same with (1 isolate
= 5.3%); from lung tissues the
highest incidence was in El-Fayoum
(3 isolates = 15.8%), followed by
Kafr El-Sheikh and North Sinai
with (2 isolates = 10.5%); from
trachea the highest incidence was in
Kafr El-Sheikh (2 isolates =
10.5%), followed by Matrouh and
El-Fayoum as the same with (1
isolate = 5.3%); from air-sacs there
were (1 isolate = 5.3%) in North
Sinai from captive quails only. The
highest incidence of MG was from
lung  tissues in  El-Fayoum
governorate which was 3 isolates
(in both culture and PCR
techniques) in case of captive

quails, also from nasal swabs and
lung tissues in North Sinai
governorate in case of migratory
quails as 2 isolates (in both culture
and PCR techniques).

Also out of 19 MG positive isolates
the incidence from different organs
of migratory and captive quails in
different governorates using culture
method was the highest from nasal
swabs and lung tissues as the same
with (7 isolates = 36.84%),
followed by trachea with (4 isolates
= 21.1%), and finally air-sacs with
(1 isolate = 5.3%). In (Table7) out
of 19 Mycoplasma gallisepticum
positive isolates the incidence from
different organs of migratory and
captive  quails in  different
governorates using culture method
was the highest from nasal swabs in
North Sinai (3 isolates = 15.8%)
followed by Port Said, Kafr El-
Sheikh , Matrouh and El-Fayoum as
the same with (1 isolate = 5.3%);
from lung tissues the highest
incidence was in El-Fayoum (3
isolates = 15.8%), followed by Kafr
El-Sheikh and North Sinai with (2
isolates = 10.5%); from trachea the
highest incidence was in Kafr El-
Sheikh (2 isolates = 10.5%),
followed by Matrouh and El-
Fayoum as the same with (1 isolate
=5.3%); from air-sacs there were (1
isolate = 5.3%) in North Sinai from
captive quails only. The highest
incidence of MG was from lung
tissues in El-Fayoum governorate
which was 3 isolates (in both
culture and PCR techniques) in
case of captive quails, also from
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nasal swabs and lung tissues in
North Sinai governorate in case of
migratory quails as 2 isolates (in
both culture and PCR techniques).
Also out of 19 MG positive isolates
the incidence from different organs
of migratory and captive quails in
different governorates using culture
method was the highest from nasal
swabs and lung tissues as the same
with (7 isolates = 36.84%),
followed by trachea with (4 isolates
= 21.1%), and finally air-sacs with
(1 isolate = 5.3%).

In (Table 8) Out of 400 samples in
the migratory quails 23
Mycoplasma isolates were digitonin
sensitivity, glucose fermentation
tests  positive; and  arginine
deamination, tetrazolium reduction,
film & spot formation medium tests
were negative which suggested
being Mycoplasma gallinaceum.
Fourteen Mycoplasma isolates were
digitonin  sensitivity,  arginine
deamination, tetrazolium reduction,
film & spot formation medium tests
positive; and glucose fermentation
test was negative which suggested
being Mycoplasma gallinarum.
Nine Mycoplasma isolates were
digitonin  sensitivity, glucose
fermentation  and  tetrazolium
reduction tests positive; film & spot
formation medium, and arginine
deamination tests were negative
which suggested being Mycoplasma

gallisepticum.

Eight Mpycoplasma isolates were
digitonin  sensitivity, glucose
fermentation, and film & spot

formation medium tests positive;

arginine deamination, tetrazolium
reduction tests were negative which
suggested being Mycoplasma iners.
On the other hand out of 400
samples in the captive quails, 34
Mycoplasma isolates were digitonin
sensitivity, glucose fermentation
tests  positive; and  arginine
deamination, tetrazolium reduction;
film & spot formation medium tests
were negative which suggested
being Mycoplasma gallinaceum.
Twenty tow Mycoplasma isolates
were digitonin sensitivity, arginine
deamination, tetrazolium reduction,
film & spot formation medium tests
positive; and glucose fermentation
test was negative which suggested
being Mycoplasma gallinarum.

Ten Mycoplasma isolates were
digitonin  sensitivity, glucose
fermentation, and  tetrazolium
reduction  tests  positive; and
arginine deamination, film & spot
formation medium tests were
negative which suggested being
Mycoplasma gallisepticum.

Sixteen Mycoplasma isolates were
digitonin sensitivity, glucose
fermentation, and film & spot
formation medium tests positive;
arginine deamination, tetrazolium
reduction tests were negative which
suggested being Mycoplasma iners.
Five Mycoplasma isolates were
digitonin  sensitivity, glucose
fermentation, arginine deamination,
and tetrazolium reduction tests
positive; film & spot formation
medium test was negative which
suggested  being  Mycoplasma
iowae.
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In (Tables 9 & 10) showed that the
most  effective  antibiotic =~ was
Tylosin which could inhibit the
growth of 88.88% of Mycoplasma
gallisepticum positive isolates in
case of migratory quails, and 80%
of  Mycoplasma  gallisepticum
positive isolates in case of captive
quails, on the other hand
Doxycycline was the least effective
antibiotic it inhibit only the growth
of 44.44% of isolated Mycoplasma
gallisepticum positive isolates in
case of migratory quails and 40% in
case of captive quails.

Mycoplasma gallisepticum 1isolates
from migratory quails was more
sensitive than the strain isolated
from captive quails.

In (Table 11) out of 21 Mycoplasma
gallisepticum positive isolates the
incidence from migratory and
captive quails during different
months of the year from different
organs using PCR technique was
the highest in September from nasal
swabs and trachea as the same (3
isolates = 14.29%), followed by
lung tissues (2 isolates = 9.52%),
and finally air-sacs the percent was
(0%); in October the highest
incidence was from nasal swabs (3
isolates = 14.29%), followed by
lung tissues (2 isolates = 9.52%)),
and finally trachea and air- sacs the
percent was (0%); in November the
highest incidence was from nasal
swabs and trachea with (1 isolate =
4.76%); in December the highest
incidence was from trachea and air-
sacs with (1 isolate = 4.76%); in
January the highest incidence was

from nasal swabs and lung tissues
with (1 1isolate = 4.76%); in
February the highest incidence was
from lung tissues with (2 isolates =
9.52%); and finally in March the
percent was (0%). On the other
hand MG isolation during the
migration months of the year from
different organs of migratory and
captive quails using culture method
was highest at September from
nasal and tracheal swabs as the
same which was 3 isolates in case
of migratory quails, and 2 isolates at
February from lung tissues in case
of captive quails.

Also out of 21 MG positive isolates
the incidence during different
months of the year from different
organs of migratory and captive
quails using PCR technique was the
most higher at September (8 isolates
=38.095%), followed by October (5
isolates = 23.81%)), then November,
December, January, and February
as the same with (2 isolates =
9.52%), and finally March with
(0%).

In (Table 12) out of 21 Mycoplasma
gallisepticum positive isolates the

incidence from migratory and
captive  quails in  different
governorates  during  different

months of the year using PCR
technique was the highest from
North Sinai in September with (4
isolates = 19.05%), followed by
October, November, and December
as the same with (1 isolate =
4.76%); from Kafr EI-Sheikh the
highest incidence was in September
with (3 isolates = 14.29%), then
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October and December as the same
with (1 isolate = 4.76%); from El-
Fayoum the highest incidence was
in February with (2 isolates =
9.52%), followed by September,
October, and January as the same
with (1 isolate = 4.76%); from
Matrouh the highest incidence was
in October, November, and January
as the same with (1 isolate =
4.76%); and finally from Port Said
the highest incidence was in
October with (1 isolate = 4.76%),
followed by Kafr El-Sheikh, North
Sinai, Matrouh, and El-Fayoum as
the same (0%). On the other hand
Mycoplasma gallisepticum isolation
was the highest at September from
North Sinai governorate which was
4 isolates in case of migratory
quails; and at February from El-
Fayoum governorate 2 isolates in
case of captive quails.

Also out of 21 Mycoplasma
gallisepticum positive isolates the

incidence from migratory and
captive  quails in  different
governorates  during  different

months of the year using PCR
technique was the most higher in
North Sinai (7 isolates = 33.33%,
followed by Kafr El-Sheikh, and El-
Fayoum as the same with (5 isolates
= 23.81%), then Matrouh with (3
isolates = 14.29%), and finally Port
Said with (1 isolate = 4.76%).

In (Table 13) out of 21 Mycoplasma
gallisepticum positive isolates the
incidence from different organs of
migratory and captive quails in
different governorates using PCR
technique was the highest from

nasal swabs in North Sinai (3
isolates = 15.8%) followed by
Matrouh (2 isolate = 9.52%); then
Port Said, Kafr EI-Sheikh , and El-
Fayoum as the same (1 isolate =
4.76%); from lung tissues the
highest incidence was in El-Fayoum
(3 isolates = 14.29%), followed by
Kafr EI-Sheikh and North Sinai
with (2 isolates = 9.52%); from
trachea the highest incidence was in
Kafr El-Sheikh (2 1isolates =
9.52%), followed by North Sinai,
Matrouh, and El-Fayoum as the
same (1 isolate = 4.76%); from air-
sacs there was (1 isolate = 4.76%)
in North Sinai from captive quails
only. The highest incidence of MG
was from lung tissues in El-Fayoum
governorate which was 3 isolates
(in both culture and PCR
techniques) in case of captive
quails, also from nasal swabs and
lung tissues in North Sinai
governorate in case of migratory
quails as 2 isolates (in both culture
and PCR techniques). Also out of
21 MG positive isolates the
incidence from different organs of
migratory and captive quails in
different governorates using PCR
technique was the highest from
nasal swabs (8 isolates = 38.095%),
followed by lung tissues with (7
isolates = 33.33%), then trachea
with (5 isolates = 23.81%), and
finally air-sacs with (1 isolate =
4.76%).



400

Khafagy et al.

Table (5): The Incidence of Mycoplasma gallisepticum isolates from

Migratory and Captive Quails during Different Months of the Year from
Different Organs using Culture Method

Sample Types
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The Incidence of Mycoplasma gallisepticum isolates from
Different Organs of Migratory and Captive Quails in Different Governorates

using Culture Method

Table (7)
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Table (9): Minimum Inhibitory Concentration (MIC) Results of Mycoplasma
gallisepticum Isolates from Migratory Quails

Minimum inhibitory concentration mg/pl Numbe
c r of
Antibiotics ) sensitiv
max
Isolat Isolat Isolat Isolat Isolat Isolat Isolat Isolat Isolat ¢
el e2 e3 ed e6 e7 e8 e9 isolates
o i 54.5 49
oxycycline
yey! 32 64 64 64 16 128 64 32 8 (44.44)
Erythromyci
6.9 4/9
n 4 8 4 8 16 16 1 2 (44.44)
Tylosin 4.2 8/9
y 0.25 0.5 0.06 0.06 0.13 1 0.5 8 2 (88.88)
Tilmicosin 0.5 4 0.13 0.13 16 0.5 4 1 246 6/9
- - - (66.66)
Tiamutin 3.56 719
0.5 2 0.25 1 4 0.5 1 0.5 a1.77)
Enrofloxacin 4 4 1 0.5 8 0.5 4 0.5 1.88 59
- (55.55)
Table (10): Minimum Inhibitory Concentration (MIC) Results of
Mycoplasma gallisepticum Isolates from Captive Quails
Minimum inhibitory concentration mg/pl Numfb
er ol
Antibiotics C- sensiti
max ve
Isolat | Isolat | Isolat | Isolat | Isolat | Isolat | Isolat | Isolat | Isolat | Isolat isolate
el e2 e3 e4 e5s e6 e7 e8 e9 e10 S
Doxycycline | 128 64 32 32 28 32 32 64 64 64 5| ano
1 8 | @0%)
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Erythromy 6.9 5/10
cin 16 8 1 4 16 4 8 1 8 4 E (50%)
. 8/10
Tylosin 4.2
y 1 0.5 8 0.13 0.5 0.25 0.13 8 2 0.06 (80%)
I 6/10
Tilmicosin 2.46
16 2 8 0.13 0.5 0.5 4 4 1 0.13 (60%)
. . 7/10
Tiamutin 3.56
4 2 16 1 2 1 4 1 0.25 0.25 (70%)
Farofloxact 4 16 0.5 1 4 1 4 0.5 1 Lgg | M0
. 8 . : (50%)

Table (11): The Incidence of Mycoplasma gallisepticum isolates from
Migratory and Captive Quails during Different Months of the Year from
Different Organs using PCR Technique
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Table (13): The Incidence of Mycoplasma gallisepticum isolates from
Different Organs of Migratory and Captive Quails in Different Governorates
using PCR Technique
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Fig. (1): Electrophoresis pattern of the PCR products of Mycoplasma
gallisepticum Isolates from Migratory and Captive Quail Different Organs
using mgc2 Gene
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Lane 1: 100 bp DNA ladder.

Lane 2 : Mycoplasma gallisepticum isolate from migratory quail nasal
swabs.

Lane 3 : Mycoplasma gallisepticum isolate from captive quail nasal swabs.

Lane 4: Mycoplasma gallisepticum isolate from migratory quail trachea.

Lane5: Mycoplasma gallisepticum isolate from captive quail trachea.

Lane 6: Mycoplasma gallisepticum isolate from migratory quail lungs.

Lane 7: Mycoplasma gallisepticum isolate from captive quail lungs.

Lane 8: Mycoplasma gallisepticum isolate from migratory quail air-sacs.

Lane 9: Mycoplasma gallisepticum isolate from captive quail air-sacs.

Fig. (2): Electrophoresis pattern of the PCR products of Mycoplasma
synoviae Isolates from Migratory and Captive Quail Different Organs using
16S Gene

Lane 1: 100 bp DNA ladder.

Lane 2: Mycoplasma synoviae positive control.

Lane 3: Mycoplasma synoviae negative control.

Lane 4 : Mycoplasma synoviae isolate from migratory quail nasal swabs.
Lane 5 : Mycoplasma synoviae isolate from captive quail nasal swabs.
Lane 6: Mycoplasma synoviae isolate from migratory quail trachea.
Lane7: Mycoplasma synoviae isolate from captive quail trachea.
Lane 8: Mycoplasma synoviae isolate from migratory quail lungs.
Lane 9: Mycoplasma synoviae isolate from captive quail lungs.

Lane 10: Mycoplasma synoviae isolate from migratory quail air-sacs.
Lane 11: Mycoplasma synoviae isolate from captive quail air-sacs.
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Discussion

The data in (Table 5 & 11)
revealed that the increase of
Mycoplasma  gallisepticum  in
September was in coordination
with results achieved by (Baha
El-Din, 1993; El-Naenaeey et
al., 2000; and Ibrahim and
Busse, 2012); this is due to the
stress associated with migration
which  increase = the  bird’s
susceptibility to pathogens or
enhance their shedding rate
(Dhama et al, 2008). On the
other side the increment of the
incidence in  captive  quails
during December and other cold
months 1is in agreement with
(Ley and Yoder, 1997) it tends
to be more severe and of longer
duration in the cold months and
affects  younger birds more
severely than mature birds.

In (Table 6 & 12) the increment
of the incidence from North
Sinai governorate may be due to
transmission of  Mycoplasma
through  the  east  northern
Egyptian  borders which may
happen by air transmission or by
the migratory birds themselves;
this may explain the high
incidence during September in
North  Sinai  governorate (3
isolates = 15.79%) and this was
in agreement with (Baha EI-

Din, 1993; and Ibrahim and
Busse, 2012).

In (Table 7 & 13) increase
incidence from nasal swabs

indicated that the primary habitats
of Mycoplasmas are the mucosal

membranes of the respiratory tract,
and/or the urogenital tract, eyes and
joints. Adhesion of Mycoplasmas to
host cells is a prerequisite for

successful colonization, and
ensuing pathogenesis (Levisohn
and  Kleven, 2000). Also

Mycoplasmas constitute part of the
normal flora in small migratory
birds’ respiratory tracts. This would
suggest that migratory birds could
carry disease-causing Mycoplasmas
over large distances and spread
disease  through  wild  and
domesticated populations
(Christine, 2010), and these results
were in coordination with the
results achieved by (El-Shater
1986; Bencina et al., 1987; El-
Naenaeey et al., 2000; and Vitula
etal, 2011).

In (Table 8) the isolation of
different types of Mycoplasma
species from quails was conceded
by (Bogomolova et al, 1978;
Tiong, 1978; Nascimento &
Nascimento, 1986; Reece et al.,
1986; Bencina et al., 1987; El-
Naenaeey et al., 2000; Murakami
et al., 2002 and Fatma, 2004) and
referred that Mycoplasma infection
in quails should be considered as an
important disease which act as a
source of transmission to different
species of birds (Fatma, 2004).

In (Table 9 & 10) the most
effective antibiotic detected by

minimum inhibitory
concentration (MIC) was
Tylosin which could inhibit the
growth of 88.88% of
Mycoplasma gallisepticum
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strain  isolated in case of  these results were disagreement
migratory quails and 80% in with (Bencina et al., 1987).

case of captive quails.
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