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Abstract

Mycoplasma gallisepticum (MG)
Mycoplasmosis, in the present
MG plate agglutination te
old chicken (36 sample ), broile
sample )and turkeys (22 sampl
containing sterile fi
identified by convent

I8 the most important puthogen ol avian
study One hundred and ity positive serum sanmples for
SU(SPA) were collected . The included sinmples were one duy
rs (40 sample ), layers (38 sample ), balady chicken (14
¢). The samples were cultivated in mycoplasmnsn medin
Itrated swine serum to detect MG, all suspected colonies were

lonal method, growth inhibition test and Pq K,
In this studies culture methods detect MG from

35 and 2333 percent of the

suspected samples and Polymerase chain reaction confirmed the nuclele acid of the MG
using universal and MG specific  primers. Cumulatively PCR  confirmed MG
positive in (16%) of samples from 150 field samples collected during the study,

Tissue samples from the positive

MG serological cases were examined histo

pathologically for showing lesions in the tissues. The clinical signs and pathologic lesionsy
were much more significant in the diseased bird by MG.

T'he pathological changes in upper respiratory tract and lung showing large masses
of caseous exudate in the air sacs, predominantly in the abdominal ones and Cpy.
Peritonitis was observed in combined infection with CB. Thoracic  air-sacs. Bilateral

thoracic as well as abdominal air saculitis with
severely affected combined cases. Histopathological examination of hepatic

caseous exudate were observed in
tissue, heart,

trachea and lungs of broiler chicken showed Severe pathological changes varied from

mild degenerative changes to severe inflammation with different types of inflammatory
cells infiltration and/or necrosis in the affected organs.

=
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Introduction

Mycoplasma gallisepticum 1S (MG)
producing avian respiratory Mycoplasmosis, an
endemic infectious contagious disease with a
large range of clinical signs, from asymptomatic
till severe (OIE, 2007).The losses generated by
disease are a consequence of mortality, low
eggs and meat production, decrease of fecundity
and hatchability percent, the high cost of
freatment, expenses with prophylaxis and
control. The disease 1s included among the OIE
diseases for which the international marketing is
compulsory controlled. The initiation of avian
mycoplasmosis in poultry may be due to
vertical or horizontal transmission Horizontal

transmission usually occurs by direct contact
between infected and susceptible birds.
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However, Indirect transmission via humans or
fomites may play an important role because of
possible persistence of MG in the environment
(Christensen ef al., 1994). MG spread may
also occur by contaminated atrborne  dust.
droplets, or feathers (Ley and Yoder, 1997).
Vertical transmission of MG has  been
successfully produced lollowing experimental
infection of susceptible chickens (Yoder and
Hofstad, 1965; Glisson and Kleven, 1984:
Yoder and Hopkins, 1985). Egg transmission
of MG in chickens is well documented
(Fabricant and Levine, 1963; Olson er al.,
1964 and Sasipreeyajan ez al., 1987). MG has
been isolated from air sacs of infected 21 -day
old  embryos  (Russel and Cottew,
1972).Culturing from the air sacs and yolk

membranes of 18- day old embryos 1s claimed
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1972).Culturing from the air sacs and yoll::
membranes of 18- day old embryos is claimed

to be a sensitive method for quantitating egg-
transmission of MG (Glisson and Kleven,
1984). The present study was under taken to
evaluate the prevalence of improve the MG
frm?} different species one day old chicks,
broiler, layer, balady and turkeys detection
methods of MG among the examined birds to be
based on the use of PCR and serological
methods. as well as detection of pathogenesis
for MG using histopathological examination.

Material and methods
Samples:

For isolation, PCR and serological

identification:

A total of One hundred and fifty
samples(one day old chickes, broilers, layers,
balady chickes and turkeys)were collected from
different farms in El- Kaliobia, Eldakahlia, El
behera and Beni-seuif  governoratesand
examined To study the incidence of MG in the
respiratory tract.Samples from nasal cavity, ifra-
orbital sinus, trachea, air-sacs and lung were
collected from the examined birds.All samples
were placed in mycoplasma broth, (Zain&
Bradbury, 1996).Serial dilutions of specimens
in mycoplasma broth were done because the
presence of specific antibodies or antibiotics or
inhibitory substances in tissues may inhibit
mycoplasma growth unless they are diluted out.

A total of One hundred and fifty serum
samples were collected from the investigated
birds to detect MG antibodies using rapid serum
agglutination  test and hem-agglutiation
inhibition test (OIE 2008). Using MG hyper-
immune serum (Specific Mycoplasma antiserum
of MG obtained from Intervet International BV
Boxneer, Holland).

Isolation and identification of MG:

The  specimens  were inoculated
mycoplasma medium to isolate MG. the
inoculated medium was incubated at 37 °C in a
moist 10% CQO,; incubator for 3- § days Kleven,
2003) . The suspected colonies were examined
under inverted microscope to detect the
characteristic fried egg colonies.

{\-ll_isolates were identified using digitonin
sensitivity  (Freundt, 1983 ),

glucose
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argininc__h;drolysis (Fnske & T
tetrazolium ( Aluotto, ef al , 1970) ang e 6)
inhibition test (Clyde, 1964). Wik

DNA extraction (Fan et al., 1995b) .
DNA extraction

One ml of sample cultured in Frey
medium was centrifuged at 10,000g for 29 rni.:

(wice and the pellet was washed with 7 ey

cent ethanol. The pellet was resuspendeq vy
50 ul of Tris EDTA buffer and boiled for 3
minutes to release the DNA. The extracy,
DNA was stored at — 20 °C until use.

Polymerase Chain Reaction Primers:

The following forward and reverse primers
were used for the amplification of targe

sequence of “I6STRNA gene” (530 bp) of MG
Forward primer: 5’AACACCAGAGGCG

AAGGCGAGG-3’ Reverse primer: §5'.
ACGGATTTGCA ACTGTTTGTA TTG G
-3’.

The following mixture of materials
wassubjectedto PCR in a thermal cycler
(Eppendorff) as per the procedure by Kissetal
(1997). The amplified product was separated
on 1.5 percent agarosegel. MasterMix: 25yl
(INTPs, Tag polymerase and PCR bufler) ;
Forward primer: 1 pl (40 picomols); Reverse
primer: 1 pl (40 picomols); DNA template: 2yl;
DNase free water to make up to 50 pl.

Amplification of 16S ribosomal RNA gene
(Kempfet al. 1993):

e The Mixture of the reaction was consisted
of 5 ul of 10 X reaction buffer (promega), 1.3
ul of 0.25 mMMgcl,.,1 pl of 10 mMdNTP mix
(Sigma), 0.5 ul DNA of sample was added
(containing 50 ng) and 1pl primer ( containing
30 pmol of each). Then 0.5 pul of DNA Tag
nolymerase (promega) was added and the
mixture was completed by sterile D.W. to 50 pl.
Positive and negative controls should be used in
each run. PCR was performed on progene
programmable thermal controller (England).
Amplification reaction was performed b
heating the sample for 1 minute at 90 Cfor
initial denaturation step. After this step forty
cycles were performed as follows: denaturation
for 15 seconds at 95°C, annealing for 20
seconds at 60°C, extension for 15 seconds al
75°C.

e An additional cycle (95°% for 15 seconds,
60°¢ for 45 seconds and 75° for 5 minutes) W&
included as a final step.The analysis O.f PCR

N
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ook ef al.( 1989 ) by using 10pl of the

Samb
pCR amplified product which was mixed with
ol of loading buffer and this mixture was

slectrophorsed through 2 % agarose gel, then
DNA was stained by adding ethidium bromide
and was visualized by UV fluorescence then

photographed.

[istopathological examination:

Tissue specimens from trachea ,lungs heart
and liver of birds were fixed in 10% neutral
huffered formalin for routine histo-pathological
oxaminations. The fixed samples were washed
in tap water overnight and exposed to ascend
concentrations of ethanol (70, 80, 90 and
100%), cleared in xylene and embedded in
paraffin. Tissue slides of 5 pum thick sections
were prepared and stained with hematoxylin and
cosin (H&E).  The  histo-pathological
preparation  was  performed according 1o

Bancroft and Stevens,( 1996).
Results

Clinical signs: The collected birds showed
sneezing, rales, coughing, and exudates from
nostrils and eyes. The  birds had swollen
sinuses, sub-orbital swelling, high morbidity,
low mortality, low weight gain and decreased
in egg production and hatchability.

Gross lesions: The diseased birds had
catarrhal exudates in nasal passage and trachea,
accumulation of caseous material in Jungs and
cheesy material in air sacs. The lesions in joints
were not observed in any of the dead bird. The
chronic macroscopic lesions such as fibrino-
purulent exudates in nasal and para-nasal
passages and in trachea were noticed. Massive
airsacculitis and cheesy materials stick to the
respiratory surface of the air-sacs were not

uncommon Fig (1).

Cultivation on Mycoplasma media:
On broth media: A slight color change

(acidity) appeared in the broth medium on the

4th day and first centered mycoplasma colonies
were recognized on plates on the 5th day of

Incubation.
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On agar media: Mycoplasma colonies were
recognized on plates on theSth day of

incubation,
The microscopic examination revealed that,

colonies of Mycoplasma appeared with fried
epg appearance with depressed center as shown
in Fig ( 2). All media were showed same
positive results, The suspected Mycoplasma
colonies were identified as MG positive by MG
¢PCR: all Mycoplasma isolates were MG
positive as showing in Fig (3). Histo-

pathological findings:
The examined tissue showed the following

histo-pathological changes, In liver, the lesions
were varied from mild tissue reaction including
congestion and degenerative changes of the
hepatocytes to severe fibrinousperi-hepatitis
and necrosis. The central veins and hepatic
sinusoids appeared congested (Fig.4 A)

together with perivascular oedema around some
of the blood vessels (Fig. 4B).The hepatocytes
showed marked vacuolar degeneration seems to
be fatty change (Fig. 4C). Fibrino-purulent-
peri-hepatitis was a common finding where the
hepatic capsule was thickened and sub-capsular
arcas showed numerous mono nuclear
inflammatory cells aggregation including
lymphocytes and  macrophages. Scanty
heterophils infiltration was also noticed (Fig.
4D).The lesions in the heart were SEVEIC,
fibrinous pericarditis, hemorrhages, oedema
and infiltration with macrophages and
lymphocytes were noticed (Fig. 5A).In some of
the examined cases, marked congestion of the
blood vessels and hetrophiles infiltration was a
common findings (Fig. 5B). The inflammatory
cells sometimes infiltrate the myocardium
indicating myocarditis (Fig. 5C).In other cases,
hemorrhagic myocarditis was a common
finding (Fig. 5D).In trachea and lungs,
tracheitis was a common finding and
characterized by congestion of the blood
vesselsand mononuclear inflammatory cells
infiltration, desquamation of the epithelial
lining and deciliation (Fig 6A) were common.
Catarrhal  tracheitis were noticed and
accompanied with hemorrhage in subepithelial
layer together with congestion (Fig. 6B).
Fibrinous tracheitis were also noticed in some
of the examined cases where large number of
mononuclear cells infiltration, fibrinous

exudate and oedema were observed (Fig. 6C).
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with mucous exudate in the lumen (Fig. 61?)-
The affected bronchus appeared with
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desquamated  epithelial ce"S(Fig -------- :

Table (1): Isolation of Mycoplasma strains from examined birds,

Examine No. of examined Positive Fried m-]]_
d Birds samples egg colonics NO. Yo NO. “
One day 2 m 14 | 38
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Fig. (1): Infected chickens with MG showed air- Fig. (2): characteristic fried €28 colonies of
sacculitis. The walls of air sacs are thickened and

' | MG after 72 h.
covered by fibrin, with accumulation of Large
caseous masses in the abdominal air sacs.

1000bp —

600bp _, | = | !
500bp —» =3 - “— 530bp
-
—
100b -
P = M -DNA Marker
Lane 1,24 and 5 -MG positive
— e L Lane 3 -MG negative
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Fio.(4): Histo-pathological section of hepatic tissue of broiler chicken (H&LE stain) showing:
} a) Severe congestion of blood vessels (arrows). (x 190) |
b) Higher magnification of the previous photo showing perivascular ocdc_ma'( x20.0).
¢) Vacuolar degeneration of hepatocytes and marked congestion of hepatic sinusoids ( x400) ;
d) Perihepatitis with thickening hepatic capsule, fibrinous exudate and Inflammatory cells
aggregation ( x200).
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Fig.(5): Histo-pathological section of heart of broiler chicken ( H&E stain x 200) showing:

: e ke i ith fibrinous exudate (small arrows),
Tibri : .arditis characterized by thickening of myocardium wi : |
a) F Lt:;nﬂorlrlﬁ a;cﬁnc;r:iiltlsl :nonucleal' inflammatory cells (Large arrows) together with oedema in the

myocardium. * : . Mamed pericardium with congested blood vessel.
hils (Arrows) infiltrating the inflamed pe _ ested 3 VESS
:)) gggﬂﬂzzl;fn?::}[;ﬁ: r:gd myfocardiliS- large number of mononuclear cells infiltration in pericardium,

epicardium and myocadium. |
d) Hemorrhagic myocarditis showing aggregation of
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hicken(H&E stain) showing:
<and mononuclear inflammatory cells

g (Small arrow) (X 200).
ls in the tracheal lumen (large arTow),

arrow) ( x400).
infiltration (arrows), fibrinous

s of trachea and lungs of broiler ¢

terized by congestion of the blood vessel
mation of the epithelial linin
s exudate and inflammatory t¢
estion and hemorrhage (Small

ber of mononuclear cells

Fig.(ﬁ):Hislo-pathnlogical section

a) Tracheitis charac
infiltration (large arrow), desqua
b) Catarrhal tracheitis showing mucou
hemorrhage in subepithelial layer with cong

c) Fibrinoustracheitis showing large num

exudate and oedema ( x200) .

d) Severe fibrinous interstitial pneumonia (arrows), Severe fibrino
(arrows), ( x200).

e) Lung showing bronc
interstitial tissue, desquamatio

lumen (arrows).( x 400)
f) !dung §howingropcho-pneumonia characterized by mononuclear inflammatory cells infiltration
in the interstitial tissue, desquamation of epithelial cells of the bronchus and mucous exudate in

the lumen and oedema in the interstitial tissue (arrows). ( x 400)

necrotic interstitial pneumonia

cells infiltration in the

ear inflammatory
te in the

hopneumonia with mononucl
the bronchioles and mucous exuda

n of epithelial cells of

Discussion
Mycoplasma  gallisepticum ~ (MG) swelling, high morbidity, oW mﬂftat!:zi
cau ' - . _ . . g ase
ses chronic respiratory disease (CRD) in SzzieeiZ?o\zelg?;t?sln ((212l 3200;/;): ecglzc;oducﬁﬂﬂ
- u ’

poultry. The infected birds sho |
' W sneezin
rales, coughing, and exudates from nostrilg; g diorchability (S]mnkar,2003)'0“ i

and eyes, swollen sinuses, suborbital of the diseased
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birds, catarrhal em}dutcs ‘in nasal passage and
trachea, accumulation ot. caseous material in
jungs and cheesy material in a.ir SACs  were
common lesions. Grossly, lesions in joints were
not observed in any of the dead bird. In most of
the cases, Mycoplasmosis is complicated with
other microorganisms and  environmental
factors to enhance its severity (Kleven, 2008).
The bacterium multiplies in lungs, trachea, and
air sacs and rarely in sinuses, and causes
chronic macroscopic lesions such as catarrhal
oxudates in nasal and para-nasal passages and in
wrachea. Massive air-sacculitis and ~ cheesy
materialssticktotherespiratorysurfaceoftheairsac
s Incomplicatedcases, E. coli causes fibrino-
purulent pericarditis, peri-hepatitis and turbid
exudates in pericardial sacs (Chanieer al.,
2009). MG 1s small prokaryotes that lack a cell
wall and are bound Myaplasma membrane
(Razin ef al., 1998). Mycoplasma species grew
well and showed turbidity with yellow
coloration in Frey's broth and showed pure
colonies like fried egg appearance on Frey's

agar medium on day 10ofincubation at 379C
and 10% CO2. Pathogenic avian mycoplasma
species show similar cultural characteristics in
mycoplasma broth and agar medium (Frey’s
efal,, 1968; Chanieef al.,2009).

Mycoplasma  species  showed
turbidity in the broth within three days post

incubation at 370C in repeated broth culture,
The bacterium ferments glucose of the
medium and produces acid metabolites, which
decreased pH of the medium and changed the
color of phenol red to yellow. Mycoplasma
species isolates were recovered from 39.3 per
cent of the tracheal swabs, 15.9 per cent of
tracheal tissues, 27.4% of lung tissues and 25
per cent of air sacs. Mycoplasma infection IS
prevailing in 2.1 per cent of the layers and
19.5 per cent of the broilers (Heleilietal.,2011)
38.1 per cent of layers, 31.3 per cent
ofbroilers,14.3 per cent of breeders (Saad-
Gharaibeh and Al-Roussan, 2008) and
33.3% of layers, 4.9 % of broilers and 30.5 %

of broiler breeder (Osman ef al.,2009).

PCR confirmed the nucleic acid of
the MG from tracheal swabs (68.18%),
tracheal tissues (42.47%), lung tissues

T e R
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(31.85%) and air-sacs (50%) using universal
and MG specific primers. Cumulatively PCR
confirmed MG from (49.74%) field samples
collected during the study. PCR is a good
technique for confirmation of MG from
infected birds ( Nazarpak 2010).

In this studies PCR confirmed the
nucleic acid of the MG from 1-day old
checks (6 +ve), broiler ( 8+ve), layer (
St+ve), balady (6+ve), and turkey
( 4+ve) using universal and MG specific
primers, Cumulatively PCR confirmed MG
positive in (16%) Of samples from
150 field samples collected during the
study.

PCR based nucleic acid detection is
considered as an alternative method to that
of conventional isolation technique (Hess
et al., 2007). MG is prevailing in 82.4 %
layers, 64.8% of broiler breeders, and
17.1% of broilers are positive (Osman ef
al.,2009) and 25.8 % of the commercial
farms are positive as confirmedt hrough
PCR (Faisal ef al.,2011).

Cultural methods of MG are laborious
and time consuming, and could not isolate
the organism and it is difficult in chronic
cases of disease and medicated birds. New
technique such as PCR is used for diagnosis
of MG (Ley ef al., 1993). PCR proved more
specific  than  culture  method for
identification of MG from field samples.
Samples  collected from medicated birds
were PCR positive, whereas, the same
samples were culture positive on specific
medium (Finklin and Kleven, 2006). PCR
and culture methods detect MG from 97 and
67 % of the suspected samples; respectively;
in this study culture methods detect MG
from 35 and 23.33 % of the suspected
samples. whereas PCR show positive results
on day 54 PI (Kemf ef al., 1993 and 1994).
This difference of detection percentage
could be due to fastidious nature of the
organism and high sensitivity of PCR
(Chanie ef al, 2009). Culturing of
Mycoplasma is a gold standard technique
but it could not isolate organism from
chronic cases and medicated birds as MG
concentration low in those conditions
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cubstances, anti-serum and ditterent ) l?m ’
inhiditors  &ls0 decreasad lch:u:acc.u | L
'colation and time of i:ml:uwn mcrf:m;‘:.s
(J ordan, 1979 Viable orgamsm necdcd} Li}{
sucoess  In iselation, al{tnmzwcl}‘, ]‘L
doract the nucleic acid of MG even from
madicated binds and fraquent lhfl['l culuire
(Kemf et al, (903). PCR amplifies DNA
fom Jdead o live pathogen (Jascpljson ef nl
1993), Higher poneenfage ﬁg positive
samples are obtainad by PCR(®7° a)’ tha that
of oculture method (67 %63 Kemf{ ef
al., 1993),

Poor management, cold air currents
during winter, vaccination, }ligh-d:‘.:nsu}*
~oultry farming and rearing of l}mlu age
eroup chickens in the same premises, may
ac tas potential causative factors .for
immunity break down against MG mfection

in chickens (Pradhan,2002).

Replication of vaccinal \'i‘ms‘ in
chicken body post-vaccination.
formaldehvde poisoning during  spray,
accumulation of ammonia gas due to poor
ventilation and flow of dust particles 1 air
due to very drv litter cause potential damage
to tracheal epithelium of the chickens during
inhalation which in turn support the
multiplication of contaminating
Mycoplasma infection (Carlile,1984).

antimycoplasmal

Large Masses of caseus exudate in the
«ir sacs predominantly in the abdominal
ones (fig 1) were in accordance with the
earlier findings of Gross (GROSS.1961),
and Fabricant and Levine (Fabricant, and
Levine.1963) who  reported  severe
airsacculitis. These severe lesions might be
due to the synergistic effect MG.

Also showed large masses of caseous
exudate. Bilateral thoracic as well abdominal
airsacculitis with caseous exudate were

observed in severely affected combined
cases.

Pathological studies, the gross lesions
and microscopic tissue changes described
above allowed to confirm the effect of MG on

immunity and confirmed the bacteriological
studies

It 1s concluded that MG Culturing
method is laborious and time consuming and
faled to detect Mycoplasma species from
medicated birds and is less sensitive than
that of PCR. PCR is rapid, sensitive and

accurate method for diagnosis of MG from
suspected cases.
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