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ABSTRACT

Seven hundred and eighteen samples were collected from farms and back-yard of ducks in
Dakahlia and Sharkia Governorates were investigated to detect the incidence of natural infection
of ducks with mycoplasma. The isolates were identified by phenotypic and genotypic.
Mycoplasma gallisepticum (MG) was isolated from 76.92% of examined lungs, 33.33% of egg
yolk and 25% of trachea. Also M. gallinarum was isolated from 75% of trachea, 36.36% of
tracheal swabs. While, M. anaris was isolated from 66.67% and 23.08% of egg yolk and lungs,
respectively. Acholeplasma species could be isolated only from 63.64% of tracheal swabs.

This study confirmed that Polymerase Chain Reaction (PCR) is rapid, simple and
reproducible, and can detect 824 bp DNA fragment in all the examined MG field isolates (mgc2
cytadhesin gene). Meanwhile, Random Amplified Polymorphic DNA (RAFD) can distinguished
genetically MG field isolates with high similarity, composed with the reference strain, while

DNA fingerprinting of M. anaris, M. gallinarum and Acholeplasma species was characteristic for

each one of them.

INTRODUCTION

Mycoplasmas frequently have been
isolated from domestic chickens and turkeys.
Also. mycoplasmas have been recovered from
domestic ducks through out the world (I1-3)
and from wild ducks in Spain (4) and the
United States (5).

Many of these mycoplasmas cause
clinical respiratory disease and joint synovia
(6).

Isolation and identification of
mycoplasma  organisms  are  difficult.
Therefore, serological assays such as the rapid
serum plate agglutination (SPA) and the
growth inhibition (GI) tests have been used.

Recently, molecular biology techniques
such as Polymerase Chain Reaction (PCR) and
Random  Amplified Polymorphic DNA
(RAPD) or the Arbitrarily primed PCR (AP-
PCR) have been applied for identification of
mycoplasmas. Mycoplasmal 165 rRNA
sequences have been determined for many
species and provide the basis for a systematic
phylogenetic analysis of these organisms (7).
An approach has been reported for assessing

genetic relatedness among mycoplasmas based
on 168 rRNA PCR in which primers are
selected to detect Mycoplasma species (8).

The PCR techniques have been proven to
be very specific and sensitive method for
amplifying low amounts of nucleic acid to a
level that can be easily detected. They have
been used to detect M. gallisepticum (9 and
10).

The RAPD method has been used to
study heterogeneity in closely related
organisms (II1). This method detects
differences in the DNA sequences at sites in
the genome that are defined by the primer
used. The number and length reveal sequence
variation of amplified products. which may be
phylogenetically conserved. This method is
advantageous for strain or isolate identification
(12).

The present work was planned to detect the
incidence of mycoplasmas among ducks.
Evaluating of the conventional PCR and
RAPD in diagnosis of mycoplasma infection
in ducks. In addition, emphases of the isolates
can be carried out by sequencing.
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MATERIAL AND METHODS
Examined samples

Seven hundred and eighteen samples
were collected from different localities (farms
and back-yard) in Dakahlia and Sharkia
Governorates, either diseased or freshly dead
ducks suffering from respiratory troubles. The
apparently healthy and diseased ducks were
subjected to both clinical examination,
postmortem and bacteriological examination.
Meanwhile freshly dead ducks were subjected

154

for postmortem and bacteriological
examination. Five hundred and ninety eight
samples were collected from tracheal swabs,
lung and tracheal tissues, and one hundred and
twenty samples were collected from egg yolk.
The tracheal swabs were collected from living
ducks but trachea and Ilung tissues were
collected from freshly dead ducks. Table 1
shows the sources, recovery sites and number
of the samples collected from each site.

Table 1. The sources, recovery sites and number of the collected samples.

Source of samples Age/ Month Recovery site No. of examined samples

5-6 Tracheal swabs 300
Bt 3-4 Lung 57
3-4 Trachea 57
-- Eggs 120

3-4 Tracheal swabs 120 I
! 2-3 Lung tissue 32
s o 2-3 Trachea tissue 32
Total 718

Media used in this work for isolation and
identification were as described by Frey ef al.
(13).

Characterization of mycoplasma on the media
were as described by Erno and stipkovits (14).

The isolated mycoplasma strains were
identified by growth inhibition test as
described by World Health Organization (15).

Egg yolk extraction was tested for the
detection of mycoplasma antibodies using
serum plate agglutination test (SPA) according
to Alder (16).

Polymerase Chain Reaction (PCR) and
Random  Amplified Polymorphic DNA
(RAPD) were used for identification of M.
gallisepticum, M. anatis and M.gallinarum as
the following steps:

- DNA extraction and purification:

a) DNA extraction by rapid method as
described by Fan, et al. (11).

b) DNA Extraction using QIA amp: As
described by manufacturer.

2- Primer selection and preparation
a) Conventional PCR primers (10)

Two specific oligonucleotide primers for
identification of M. gallisepticum were used
for detection of mgc2 specific gene for M.
gallisepticum.

The sequence of primer (F) was 5 - GCT
TTG TGT TCT CGG GTG CTA - 3.

The sequence of primer (R) was 5°- CGG
TGG AAA ACC AGCTCTTG-3".

b) RAPD primers

The single primer was synthesized as
described by Fan, et al. (11).

The sequence of the single primer was 5
AGGCAGCAGTAGGGAAT - 3.

Synthesis of these primers was done in
Germany (Sigma).

3-Polymerase Chain Reaction (PCR)

procedure (10)

The reaction mixture (total volume of
50pl) was 5 pl of 10 X reaction buffer
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(Applied Biosystem), 1.5ul of 25 mM MgCl,,
lul of nucleotides mix (10 mM), (Sigma),
DNA was added 5pl (containing 50 ng) and
2l primer (containing 400ng of forward and
reverse primers). Then, 0.5 pl (2U) of DNA
Tag polymerase (Applied Biosystem) was
added and the mixture was completed by ultra-
pure distilled water to 50ul. PCR was
performed on Progene “"Programmable
Thermal Controller” (UK). Amplification was
performed by heating the sample for 3 minutes
at 94°C for initial denaturation. After this step
forty cycles were performed as follows:
Denaturation for 20 sec. at 94°C, annealing
for 40 sec. at 55°C and extension for 1 minute
at 72°C with the exception of final extension
step was held for 5 minutes for final extension.
The analysis of PCR amplified products was
done by using 8pl of amplified PCR product,
mixed with 2pl loading buffer and
electrophoresed through 1% agarose gel and
DNA was visnalized by UV fluorescence after
ethidium bromide staining, and then
photographed.

4-Random Amplified Polymorphic DNA
(RAPD) procedure (11)

The reaction mixture was done as
described above. The reaction conditions were
as follow 3 cycles of 15 seconds at 94°C
(denaturation), 2 minutes at 28°C (annealing),
3 minutes at 74°C (extension) and then for 35
cycles of 15 seconds at 94°C, 2 minutes at
35°C, 3 minutes at 74°C. Ten microlitre
aliquots of amplified DNAs  were
electrophoresed in 2% agarose gels in TBE
containing 0.5% ethidium bromide at 100V.
Five micrograms of 100bp DNA ladder
(Pharmacia) were also run in each gel as
standard for size determination. of DNA
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fragments. The DNA was visualized under
ultraviolet illuminator and photographed.

Visualization was performed  in
transiluminator (Spectroline, Model 312 A,
312 nm Ultraviolet, USA) and photographs
were taken by Digital Camera (Canon, Japan).
The amplified band were estimated by nacked
eye.

S-Sequencing of MG isolates was done in
Germany by Sigma Company.

RESULTS

1-Primary isolation of Mycoplasma from
ducks

In farms twenty two tracheal swabs out
of three hundred were positive for
mycoplasma isolation with an incidence rate
7.33%. Five samples of lung tissue out of fifty
seven were positive for mycoplasma isolation
with an incidence rate 8.77% while seven
samples of trachea out of fifty seven were
positive for mycoplasma isolation with an
incidence rate 12.28%. Three egg yolk
samples out of one hundred and twenty were
positive for mycoplasma isolation with an
incidence rate 2.5%. In back-yard, eleven
tracheal swab samples out of one hundred and
twenty were positive for mycoplasma isolation
with an incidence rate 9.16%. Three samples
of lung tissue out of thirty iwo were positive
for mycoplasma isolation with an incidence
rate 9.37%. Six samples of trachea out of
thirty two were positive for mycoplasma
isolation with an incidence rate (18.75%). The
incidence of mycoplasma detection from
ducks in farms and back-yard are seen in
Table 2.
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Table 2. Primary isolation of Mycoplasma tfrom samples collected from farms and back-

yard of ducks.
3 3 No. of No. of
Source of samples | Age/Month Recovery Site examined | positive | Incidence %
samples | samples i

5-6 Tracheal swabs 300 22 7.33

Y 3-4 Lung 557 5 8.77
3-4 Trachea 57 7 12.28

| - Eggs 120 3 23
3-4 Tracheal swabs 120 11 9.16

Back-yard 2-3 Lung 32 3 9.37
2-3 Trachea 32 6 18.75

Total 718 57 7.93

2.Biochemical characterization and
Serological identification of Mycoplasma
isolated from ducks

In the present study, three mycoplasma
species could be identified as M. gallinarum,
M. gallisepticum and M. anatis. The highest
recovery rate of M. gallinarum was 75% from
trachea, followed by tracheal swabs 36.36%.
M. gallisepticum, the isolation rate was high

from lungs 76.92%, followed by egg yolk
33.33% and trachea 25%. On the other hand,
M. anatis could be isolated from egg yolk and
lungs 66.67% and 23.08%, respectively.

Acholeplasma species could be isolated only
from tracheal swabs 63.64%. The results of
biochemical and serological identification are
seen in Table 3.

Table 3. Biochemical characterization and Serological identification of Mycoplasma
isolated from ducks.

Biochemical tests
Recovery No. of testedm —_— Serological Nsﬂi.t?je Incidence %
Site | samples PE1OM L. . |Film| identification | POS "%
L=l rglmm& spof P
- + - + + | M. gallinarum 12 36.36
r:i‘::}ial o Acholeplasma
¢ : = + 4 E . 21 63.64
species
g ¥ + - - |M. gallisepticum 2 25
S shea . 4 - + + | M. gallinarum 6 i
e i + s - + M. anatis -3 23.08
£ + + - - |M. gallisepticum 10 76.92
o 3 + + E + M. anatis 2 66.67
“88 + + - - |M. gallisepticum 1 33.33
Total 57 57
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3.Polymerase chain reaction results (PCR)
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The PCR results detected the presence of a characteristic common band at 824 bp in all
isolated mycoplasma and the reference strains (Photo 1).

Photo (1): Agarose gel electrophoresis of PCR product from Mvycoplasma gallisepticum
reference strain and some field isolates.

Lane 1 : 100bp DNA ladder (Pharmacia),
Lane 2 : M. gallisepticum reference strain.
Lanes : 3-8 M. gallisepticum field isolates.

4.Random
(RAPD)

Photo 2 shows the genomic differences
among MG reference strain (PG-31) and 5
field isolates studied with RAPD method using
Fan primer. The banding patterns of 5 field
isolates were highly similar to those of MG
reference strains. Field isolates (1, 2) have 4
common bands with MG reference strains.
Field isolates 3 have 6 common bands with
MG reference strains. Field isolates (4, 5) have
2 common bands with MG reference strains.

amplified polymorphic DNA

Photo 3 shows the genomic differences
among & field isolates of Mycoplasma
gallinarum and Mvycoplasma anatis and
Acholeplasma species studied with RAPD
method using Fan primer. The banding
patterns of the three different species could be

differentiated from each other. The amplified
band in different isolates were ranged from >
800 bp to < 100 bp in molecular weight their
number ranged from 4-7 bands.

5.Sequencing of mgec2 gene of M.
gallisepticum

Two MG strains isolated from lung and
egg yolk of ducks were sequenced for the
detection of cytadhesin gene (mgc2), the
sequencing was done by Sigma (Germany).
The sequence of the two isolates was
compared with the virulent MG (R,,) from
Gen Bank, the results cleared that the field
isolates were matched the reference R strain.
These results represented in the following
sequencing:
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Sample 1
Sample 2
R strain

Samplea 1
Sample 2
R strain

Sample 1
Sample 2
R strain

Sample 1
Sample 2
E strain

Sample 1
Sample 2
E strain

Sample 1

Sample 2
R . strain

Sample 1
Sample 2
R strain

Sample 1
Sample 2
R =train

Sample 1
Sample 2
R =strain
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10 20 3n 40 50 =10]

CAGTGAACACAAATACCAACATTCACCCACACTTGTTT TACATGAAGGTGAAACTARCTC
CAGTGAACACARATACGAACATTCACCCACACTTGTTTTACATGAAGGTGARAACTARCTC
CAGTGAACACAAATACGAACATTCACCCACACTTGT T TTACATGAAGGTGARACTARCTC

70 ] 20 100 110 120

CETTGGTCCARGAMAGATTACCT ALRCCCTGATTTT CAGTAGTGGEAGCAGETGC
CeTTGETCCAAGAARGATTACCT ARCCCTGATTTT CAGTAGTGEGYECAGE TG
CETTGETCCARGARAGATTACCT ALRCCCTGATTTT CAGTAGTGGFTIGCAGETGC

130 140 lTﬂ 160 170 1an

TGGGETTGA TTETTTCT T TACTC T TGEG TTTAGGGATTGECATTCCGATCGU TAAGAR
TEEETTGA TTGTTTCTTTACTCT TGGG T T TAGGGATTGECATTCCGATCGC TAAGAR
TGGGTTGA TTGTTTCTTTACTCTTGGGTT TAGGGATTGEEATTCCGATOGCTAAGAR

150 200 210 Eiﬂ 230 240
AAAAGRAAGAATGATGATCCAAGRACGTGAAGAACACCARAAGATGETTGAATCCOTTEG

ARAAGRAAGRATGATGATCCARGRAACGTGAAGANCACCARAAGATEGTTGAATCCCTTGE
ARRAGAAAGARATGATGATCCAAGAACGTGAAGAACACCAAAAGATEETTCAATCCCTTGE

2fo 250 270 90 299
AATARTC EE--CAAAATﬁAAACAGAAGCGATTGA TACCAACT]
ALTAATIC il ACAAARATARAMACAGAAGCGATTGR TACCAMNCTES
AATAANTAMG R ACAAANTARAACAGAAGCGATTGA L R =
310 320 350 359
ARGAAGTTARD TCAAGAACCAACTCAACCAGCT TETA ART, CTC
AAGAAGTTAATIGHTCAAGAACCAACTCAACCAGOTGATS TGTAQTIAAT cTC
ALGAAGTTIAL T AAGAACCAACTCAACCAGCTRATS TGETA BAT CTC
370 18& 390 419
ACGATGEEEATCAATCAACOAGGATITTARTCARCOTC TC 25T ey
AGATGEGGATCAATCAACHAGEATTTAATCAACCTC GA c HAT Gsm A
AGATGEGEATCAATCAACH ——— 1T —— —— 1 Ol == B
430 440 450 460 4739
ATCCCCAACAAAGAATT CACA TaaTeRCecAATedchcoTAACCACh TEG
ATCCCCARCARAGHEATT, CACH TGETEECCCAATG CCTARCC TGGE
ATCCCCARCARACARTT, CACR TEETGEOCCAATG CCTARCC TG
500 51% 520 530 539
CAGGETTTAACCAARATGEC CACARATS TECCACCTALCT
TGC CAGGETTTAACCAAATGCAGCCACARATGE TGCCACCTAACC
CAGGGTTTAACCAAATGCECCCACALATGS TGCCACCTAACT
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550 560 570 590 599
Sample 1 TEGEERTECEGCCAGGETTTAACCAAATCECR GAATGCCACCARA
Sample 2 TEetEATECAGr CAGGETTTAACCARATGCHA GAATGCCACCAR
R strain TGGGARTGCGAICAGGGTTTAACCAAATGC]C GAATGCCACCAA
610 620 630 640 650 659
Sample 1 GACCARACTTCCCTAACCAAATGCCTAATATGARATCAACHARGACCAGGTTTCAGACCAC
Sample 2 GACCAARACTTCCCTAACCAAATGCCTAATATGAATCAACHARGACCAGGTTTCAGACCAC
R strain GACCAARACTTCCCTAACCARATGCCTAATATGAANCAACH TRGACCAGGTTTCAGACCAC
ET70 680 690 700 710 T1E
Sample 1 ARCCTEETEETGEEGE GATGGGAAATARAGCTGGAG GETTTAATCACCCAGET
Sample 2 AACCTGGTEGTGEGGE GATGGGAAATARAGCTGGAG GTTTAATCACCCAGGT
R strain ARCCTGEETGETGEEGE GATGGGARATARAGCTGGAG GTTTAATCACCCAGET
730 740 750 T60 769
Sample 1 ACCAATGEGTCCARACCGCATGAACTTCCCTOATCARGGAATGAATCAG
Sample 2 CAATGGGTCCAAACCGCATGAACTTCC TCAAGGAATGAATCAG

R strain

Random amplified polymorphic DNA (RAPD)

Photo(2):Electrophoretic analysis of RAPD
patterns of Mycoplasma
gallisepticum reference strain and
some field isolates.

Lane 1: 100bp DNA ladder

Lane 2: M. gallisepticum reference strain.

Lanes: 3-7 M. gallisepticum field isolates.

ACCAATGEETCCARACCGCATGRAACTTCCC

TCAAGGAATGAATCAG

Photo (3):Electrophoretic analysis of RAPD
patterns of Mycoplasma
gallinarum, Mycoplasma anatis
and Acholeplasma species.

Lane 1: 100bp DNA ladder

Lane 2: M. gallinarum,

Lane 3: M. anatis reference strain.

Lanes: 4-6 M. anatis field isolates.

Lanes: 7.8: Acholeplasma species.
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DISCUSSION

Mycoplasma anatis and Mycoplasma
gallisepticun (MG) are the most common
species of mycoplasma to be recovered from
ducks (17). Natural infection with MG have an
uncertain pathogenicity (I8). It has been
suggested that MG might cause air sacculitis
in one-day-old ducklings inoculated via the air
sacs (19), though only subclinical infection
without clinical signs or gross lesion was
reported following intranasal exposure of 24-
and 180-day-old ducks to this infection (20).

Seven hundred and eighteen samples were
collected from ducks of farms and back-yard
in Dakahlia and Sharkia Governorates with
isolation of M. gallisepticum was high from
lungs 76.92%, followed by egg yolk 33.33%
and trachea 25%. While the highest recovery
rate of M. gallinarum was 75% from trachea,
followed by tracheal swabs 36.36%.
Congerning M. anatis, it could be isolated
from egg yolk and lungs 66.67% and 23.08%,
respectively.

M.  gallisepticum, M. anatis, M.
gallinarum and Acholeplasma laidlawii were
isolates from ducks suffering from sinusitis,
dead in shell embryos and infertile eggs (21-
25),

In the present investigation, Polymerase
Chain Reaction (PCR) and Random Amplified
Polymorphic DNA (RAPD) or Arbitrarily
Primed PCR (AP-PCR) were evaluated for
rapid detection and identification of
mycoplasma isolated from ducks. Two
oligonucleotide primers were used for the
detection of mgc2 gene encodes a cytadhesin
protein of M. gallisepticum. The primers
successfully detected the geme in all the
examined M. gallisepticum field isolates and
reference strain (824 bp fragment). Fragment
of 824 bp could be detected in all tested MG
strains (13).

RAPD technique was used to detect the
similarity and difference among MG field
isolates compared with the reference strain.
High similarity of DNA patterns of field
isolates to those of MG reference strain
showed 2-6 common DNA bands. The
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similarity between MG isolates from different
sources was previously determined (17). On
the other hand, M. anatis, M. gallinarum and
Acholeplasma species showed different DNA
patterns which could be differentiated from
each other. The molecular diversity among the
examined strains may refer to the variation in
the source and geographic origin. The obtained
results could be used in exploration of
epidemiological problems of mycoplasma
species.
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