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ABSTRACT

Troditional and recent techiigus < were pyed for diagnosis af adan mycoplasmas in
chickens showing respiratory man{fesiations from different farms in Menafla Govemo-
rate. A todal of 57 solales were recovered from cownined organs of 100 chickens al 45-
50 days old. The recovered (solates were classifive inte 3 Acholeplasma and 54 Myca:
plasmao isolates. of which 52 solales were wientificd s M, gatlisepticun.

[06 serum sampies Loerg -;:n:-r.ﬂert&d [front ail chickens and examined Iy senen plafe
agglutiiaiion test (SPA] and 80 af these  soamples 1ere lesied by enzgme-linked G-
nosorbent assay (ELISA)L The results of SPA [esi e, 65 posilive. 9 suspeciad and 26
negative. The results of ELISA wusing M. galllsepficum coated plate (KPL kil) were. 57
posttive, 16 suspected and (7 negalive.

Socdivinn dodecyl-sulfate polyocripfomide g0l vlechrophoresiz and Westerm-blod fecl-
nlgue were used fo differentinle between fivo M. gallisepticum reference strains (F &
56) and two M, galliseplicum feld [solotes. The 4 sirams of M. galliseplicum were Simni-
lar in SDS-PAGE pattems and 0 their inwngreaction of proteing with minor differ

ETHCOE,

Pelipinerase chain reaction [PCRY was used o compare belween M. gallisepticum ref
erence sirains and M. galliseplicum field Eolafes. # gave lwo different resulls when
bovo different primer sets were wsed, the first piingr gave g specific band ot 815 by,
wiieh (5 specifle for M. oral bul not for M. galliscpiicirm The secand primer gave o spe-
cific band i 330 bp which 5 speclflc for M galliseisicim

INTRODUCTION

MyooyHaiw griliseplicum infecton In chickeus |5 =Ull on important velerinary pooblem cas-
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ing decreascd cpg prodocton. growth and feed convordion ralea, increased mortality and con-
demnation rales of carcasses as well as indirect losses due Lo Increased sensitivity ol infected
birds 10 management fallures and assoclating agenls. as inlectious bronchitis, laryngolracheilis,
or Mewcasile disease Wruses and Escherichin coli {Carpenter et al., 1981},

Suecessiul control of the disease. Including eradicallon of M. gallisepticum depends very much
on rellable diagnosis of Infection. This can be dono by colturing the agenl and by detecling antl-
bodies agulnst M, gallisepdicum by serologleal lesls, sodh as  serom plate agglutination test
{SPA|. This (¢sl is rapld and sensitve bul often gives lalse positive reactions connectéd with anti-
gen preparalion technlques [Opliz and Cyr, 1986 and Ahmead et al., 1988). The use of cnzyme-
linked Immunosarbent assay (ELISA) has been praposed bDecause of higher sensitivity (Ansar et
el., 1883, Avakian et al., 18687 and Stipkovits et al., [983).

Sodium dodecyl sulfate-polyscrylamide gel eteclrophovesls [SD5- PAGE) was used for idendfi-
catlon of different strains of MG [Ehan et al., 1987; Barbour and Newman, 1888 and Thong-
Eamkoon et al,, 1998), Western-biol lechnigue was used lor identficatlon of dilferent sirains of
MG (Avakian and Hleven, L980; Ellakany et al., 1997 and Salisch et al., 19889). Polyvmerase
chaln reactlon [PCRY was chosen due o miany sdvanindes that were reporled for his fechniguoe
as it Is very specific and sensitive {Kempf et al., 1983; Fan et al., 1995 and Ren et al., 2000).

The purpose of this work waa (o determine (e appicubilily and rellabllity of these recenl tech-
nigues in dlagnasis of Mycoplasma galliseplicisn Inlecilon 1y chlekens in Menofla Covernorate,

MATERIAL AND METHODS

Two hundred samples Including alrsacs and lungs were colleeted from 100 chickens (at 45-50
days old). which showed resplratony malnfesiatons froin diferent farms at Menofla Governorale.

lsoletion end deotiflpaton of members of the genus Mycoplasma (Razin & Tully, 1983):

Abaul 0.5 g ol tssue was aseplically removed lula o <ledle morler. ehopped Into small pleces
and ground. 5 ml of broth were added o form an enlsion,. From the emolsion, direct plating
IPo) using a bent Pasteur plpeile was done and abool 0.2-0.3 mil were ranaferred Lo the broth
{Ba) . On (he third day It was transferred to plate (P1) and broth [Bl) and on the sixth day, an-
other plating was tricd (P3) beside Indlirect plating [P2] lrom the orginal braoth; on the Bth day, A
last plating (M4) was done from (B1). Broth and agar plales weree Incubaled al 37°C under re-
duced oxygen lenslon In humddified candle jar, Plates were exanined for suspected colonics qlter
48 hours under dissecting microscope using slightly ehligue tight, then every alther day up ta 7
10 days for (he appearance ol growth of Mycaplasina an agar plales, Agar blocks with Mycoplas-
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ma colonies were translerred Inlo Nuid PPLO medonn. Serial dilutions ol Mycoplasma broth eul-
lures were prepared. Aller culluring each dilulion scpaniicly Into corresponding agar mecdiiun, A
single colony was picked up rom morphologcally dilfercnl colonles and this procedure was re-
peated for a1 least two Lo three Umes U1 8 pure colture was obtalned |

ldentification of M. gallisepticum Isolates:

For the convenlional identiflication, glucose lcimwniuiion and argiiine deaminalion 1es1s were
done according o Erno and Stipkovits (1973) and geiswll inhibition test was perforniced as de
scribed by Clyde (1864).

The serological dlagnosis was done using scivin plaic agglulnadon lest and Enzymic-Linked
Immunosorbent Assay [ELISA] using KPL kits (Kidegaril and Perry Laboratories e}

The Sodiun dodecyl Sulfate Polyacrylamide Gel FHleetrmphoresis |SDS- PAGE), meniloned by
Laememli, (1870} and Weziern Blod deseribied by Thomes and Sharp (1888) were also used.

The Palymerase chain reacltion for diagnosis ol M. gnlliscpricum was applicd as referred (o by
Hempstead (1980), where (wo types of primer scis werg vsoid:

1+ PCR prlipers according (o Innls and Gelfand (1900) and BL-Shater et al. {1995} : Two oll-
gonucieotide primers were selected as one vighl assgned (1) and one left assigned (2). The
setjuence of poimer (1) was 5-TAA GAA TCC AGG G0 AGC AAT-3. The sequence of primer
[2) was 5-TCC TCC ACT AAA TAA ATT GAC CCC-3

2. PCR primers according (o Bempfl et al. (1993) @ The sequence al primer [ 1) was 5 -TAAC
TAT CGC ATG AGAAT AAC -3, The sequence ol plmer (2] was 50 GTT ACT TAT TCAAA
TGO TACAG -3.

Synthcsis of Lhese primers was done by [MWG - Risle e AG, Germany )

RESULTS
Isolation and identification of M. gallisepticum :

Ax shown In Table {1). 57 Isolates were recovered o 200 samples cellecied fram 100 chick-
ens In this study. of which 35 were obtained from airsacs and 22 from lungs: 54 of the isalates
194.7%| were sensitive ta digitonin. fe. they belonged (o ihe Fanily Mycoplasmataceae and 3 iso-
lates were nol sensilve Lo digitonin belangiag o Vamily Achinleplasmalaceae.
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Identification of Mycoplasma gallizsepticom

From 54 Mycoplasma |solates, only 52 Isoliles were glucose + ve and  arginin -ve (Takle 2|
and thus were ldentified as M. gallisepticum. Thye oiher 2 Isolales were glucose - ve and arglinin +
ve e other Mycoplasma species. The growth inhibillon fest conlirmed the biochemlcal reaction
and substaniiated the identilication of M. gallise v,

Serological diagnoala of M, gallisepticum infeetion in ehlckens ;

Az revealed in Table 2, the examinatlon of 100 semom samples collected from chickens at 45-
50 days old by ihe secom place agglutinadon fosl showedd that, 65 samples were posilive [B3%],
8 zamples were suspecied [8% ) and 26 samples woere negallve (26%). Enpyme linked immivng-
aorbent nssay (ELISA] using M. golliisepricom egsdod plale (KPL I was used to test D0 serum
samiples, of which 57 pasitive sampies lor M gallisepticiimn were detected (63,353 bul 16 samples
werg suspecie [17.8%)] and 17 samiples wers nepfaiive [ 1H.9%9),

Diagnosis of M, gallisepiicum by Sodivm dodecyl sulfate- polyacrylamide gel electro-
phoresis [SDS-PAGE) :

The 505 PAGE patterns of 4 strains of M. galliscpheinn were similar with only minor differ-
ences. The approcdmate molecular masses of e peotein Ieaclions, as compared Lo those of e
standard marker, are Wlustraled in Tebles [4 5]

Dlagnogis of M. gallisepticiwm by Western—Blot;

The SD3-PAGE lraclons of proleins of M galllseplicoam straing [F strain. 56 strain, Fleld iso-
lates (1.2] were analyzed by Western blol using hyporinunune serum of rabbits. Table (6) shows
that the number of Antgenically positive ractions wilh I7-strain were 4 anligenic fractions with
molecular welghts ranged lvom 122.25 to 25,575 k(a . The S6 - straln had also 4 anugenic frac-
tions. bul their molecular weights ranged from 1 13,33 10 27.665 kDa. The leld isolate no. 1 had
3 antigenic Iracilons with 71.227 to 30,228 kDa and licld isolate no. 2. 4 antgenic fractlons with
malecular weights ranged from §3.644 to 20.H50 kDn

Diagnosis of M. gallisepticum by Polymerase chain reaction (PCH ) ¢

Figure (1} shows that the reference stratn (56] and 11 Tield 1solates of M.galllsepticum gave a
PCR product of 615 bp which (s specific for Maral luil not specific for M. gallisepticum. when a
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primer set ol the following sequence was uscd @ Lelt @ 5-TAA GAA TCC AGGGTGAGC AAT-3.
Right :5 -TCCI'CC ACT AAATAAATTGAC CCG-3.

Figure (2) shows thal the reference strains (S6 and I-stains ) and field isolates of M. gailisepli-
cton gave a characteristic PCR product of 330 hp which is specilic for M. gallisepticum. when a
primer set ol the following sequence was uscd : lell * 5-GTT ACT TA1 "I'CA AAT GGTA CAG -3
Right : 5- TAA CTA TCG CAT GAG AAT AAC-3.

DISCUSSION

The present study was carried out to invesligale thie incidence of M. gallisepticun in ¢hickens
al 45-50 days old, which showed respleatory manilesiations In different farms at Menolia Gov-
ernorate. 52 (26%) M. galliseplicum isolates were sucecessfully Isolated oul of 200 samples in-
cluding airsacs and lungs. These findings were m acrcement wit (hat of Sokkar et al. (1986),
who fsolated Al. gallisepticum [rom chickens wilh an incidence ol (24%), and Singabd (1987). who
isolated mycaoplasma from chickens with a slightly higher rate (28%).

The prevalence rate of mycoplasma specles In airsies and lungs of chickens was 97.1% and
90.9% respeclvely. These organs are the predilection seat of mycoplasmas in chickens
(Freundt, 1976). However. the Isclation rate was slightly higher in airsac samples. Thesc find-
ings were In agreement with others (Shaker, 1991 and Roshdy, 1997). who used alrsacs and
lungs of diseased chickens as preferred sources ol saniples and found that 1he Isolation of M.

gallisepticum Irom ajrsacs was mote than thal isolai¢d (rann lungs.

Serum plate agglutination tesl (SPA) was applicd as o 1raditlonal serological test. 65 samples
were positive (65%), 9 were suspected (9%) and 26 were negative (26%). These findings were
nearly in agreement with that of Saif - Edin (1997). T'h¢ vesults of the SPA demwnslrajed that
the M. gallisepticum SPA test §s known to be very sensilive, delecting a high positive number of
samples. [However, the sepslitivity may be on (he cost ol speelfleity. This may be due to that, SPA
test often gives (alse positive reactions connected with antigen preparation technigues, bad qual-
Ity uf sera to be tested or use of oll emulslon poultiy vacelnes, also the presence of M. synoviae
infection in Nocks to be tested will give problem with cross-reactlng antibodies In scrological
tests (Opltz & Cyr, 1986 & Yoder, 1989).

The use of enzyme-linked immunosorbent assay (1ISA) has been proposed because ol higher
sensitivity and specificity (Ansard et al., 1983; Opitz et al. ,1983; Avakian et al., 1987 and
Panangala et al., 1990). ELISA results of serum samples using M. gallisepticum coated plates
(KPL kit) for detection of M. gallisepticuny antibodies showed 57 positive samples (63.3%], 16
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suspecied (17 A% and 17 negative [ 18.9%). These vesills were |0 agreement with Kempf et al.
(1994)

Sodium dodecyl-sullate polacrylamide gel clectmphnesis can be used lor dilferentiation of
different st.ains of M. gallisepticum. The SDS-PAGE julierns of four strains of M. gallisepticum
[F-airain, S6-strain and 2 feld isolaies) were simillar. wiil only minor diiferences. These Indings
wety In agrecmient with Khan et al. (1987), Avakian & Kleven, (1990) and Eissn et al., (20040,
whao reporied the presence of similarity between 50% 1'AGE protein proflies of M. gallisepticum
refecence stroins and M gallisepticum fhid Isolales wilhh minor differences. These dilfcrences
were described as probably due lo Incompleie mioval of grosth-medivm serum prolelns
(Rhasdes ¢t al., 1873). or mulatlon or perhaps accidonbal mixing ol culliures that bad occurred
during in vilra J or In vive passage of these cullores in vanous labomatories. The formier seems
maore plausible in view of only minor change In the overall protein. So Lhe ability of SDS-PAGE to
differentiate strains of M. gallisepticumn should be & usclnl procedure In epldemiologic and other
sludies, ulﬂ‘u:l-c minor bl unigque diflli rences in proicie pallerns may be used to dentify a partic
ular strains ol M. galliseplicun (Khan et al.. 1987)

Weatern-bint technigque was used 1o examine anligernie variability among M. gallisepticion rel-
voenee trains (T & S6 strains) and M. galliseptirum ficld isolates (1 & 2). The Western blot anal-
ysla of untigens of four M. gallisepticum strains demonstinted both common and resiricted pat-
terns of immune rocognition using polyclonal rabbil antisera (PCA). These results indicale the
presance of simllacity between Immunarcactivity of the iwo M. gallisepticum reference strains (F
& 58 sbralns) al 72 kDa and 33 kDa and a presence ol similarity between Immunoreactivity of
the o M, gallisepiicum Neld isolates (1 & 2} ar 39 ki owever, dilferences in Imminoreactivi-
iy of M, gallisepticum reference strains [F & 56 <truins} and M. gallisepticumn flield isolales (1 & 2)
were demnonsivated. These results were in agreement with Ellakany et al. {1997).

Polymerase ehain reacllon (PCR] as a recont lechndgue was employed In this study. In the pol-
ymerase chaln reacilon two primers were used thal gave two different resulls. The firsl primer
(El-Shater et al.,, 1985) gave a characierisilc PCR pioduct of 615 bp which Is specific for M
aral. but not or M. gallisepticum. However, this primer was reporied by El-Shater et al. (1985 )
o be specilie for M. galllsepticum. The repeated applicalion af this primer gave the same result
This resuli led us lo suspect the dentification of the M. gallisepticum. which was rather recon-
Nrmed by ihe repeated bMochemical and serolsgical mcihnds. On the other hand, when ihe soc-
ond primer was used according io Kempf et al., (1993) o compare between two M. galliseplicum
reference strains [F & S6 stralns) and two M. gallisepticinn feld (solates (1 & 20 it gave a charac-
tersitle PCR produet of 330 bp which s specilic i M. gallisepticumn, exacly as reporied by
Kempf et al., (1883]. Such discrepancies in vesulix could not be explained, Perhapa the se
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quence-of the first primer may share some similarily wilh DNA sequence of M. oral or as men-
lioned by, Gassen et al. (1894). the minimum changes occurred in Its parameter could lead (o
ccmpii'{'tely olher results. Moreover, Razin (1994) sinnmarized the dlsadvantages of PCR. in that
' may give [alse negatlve cesults due to Inhibitors in cxtructed DNA. faulty reagents or the proce-
dure Eﬁ:xa"}’" be too sensitive yieldlng results due to contamination of PCR reagents with turget
DNA. ga_lso quanUtation of organisms in clintcal sample may be difficult and PCR procedure s

sull Lf?'u complex to be carried oult In a routine diagnnatic laboratary .
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Tabde (17 ¢ Resulis of solation and idenihcation of Mycoplasma and Acholeplasrra from

chickens a1 §5-50-days-old -

Differentlstion of isolales by digltionin

fenshlivity (el

MNumber of
cramined
Iselaiis

Blochomical teats

Groveh

Diglianln

o+
A-

inhibliien
+

Table (3 : Serologica’ examanation of sera collecled rom chickens a1 4530 days nla
uging M. gallfrpeticnm pidigen

65 (65%)

Mo.of suspecied

Ma. ol
negatives !

b
(¥}
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(63.3%)

{17.8%)
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Table (4) : SDS-PAGE charzclenstic of ommon bands for different protein prafiles of
reference sirains and field 1solates of M gallisepiiciom .

S5 Catrali Field (1} P:Iv.-ld‘ (2)
B lsolale tsolaie
113.33 71.227
72.057 39.035
38499 | 34460 | 34708
130298 30,228 31.946
10,861 15575 |  25.176
| 27.665 13,858 20.850
21856 _ 14.756
18.10 T -
o 14,590

*  Values indicated the approximate  molecular weights of prolein  fractions expressed in
kiloDalton | kD). Melecular weighls were caiculaied by comparison with those af the size
marker frzctions.

Table (5) : SDS-PAGE charactenistic and percentage of amount of the different proleins of
reference strains and field isalates of M gallisepticun: .

Lanes : Marker F-sirain . Field (I Field (1
Bands - isnlni(e] iadll:.:c}

! 2.4187 _12.610 21171 35823 14096 |
2 0.85856 22,139 II 15.884 43.290 69.890 |
) 12.166 37 801 30.778 1.7609 5.949)

4 | 24.06 14126 | 40786 | 13764 | 47539 |
> __i 41977 1.6688 57743 | 10299 52414

6 | 18.517 13694 | 52524 7.1394 10.996 j
7 81268 | 056013 | | 062325

8 0.23553 ERLEN

5 12.84) |
Sum 100 99.688 99.722 99.688 98.954

Values indicated the percentage of amount of the different proteins

Table (6) : Anligenic fraciions detected with Wesiern Biot of reference strains and Feld
isolates of . M. gallisepiicum

Lanes : Marker F-sirain Field {1 Field (2)
~Bands §6 - strain _I:.«tr:hu{ne:]I isolate
1 200 122,25 | 11333 71.227 65.644
[ 3 9740 | 72057 72.057 39.035 3.578 |
3 68 33,069 33.0298 30,228 25.076 |
4 43 | 25578 27.665 20850 |
3 [ 29 | -
6 14.10 |
7 B ‘__ . ]
] L |
9 .}

Walucs indicate the approximate moleculsr weights of protan fractions expressed in kile Dalton
(kD). Molecular weight were talculoted by trace — back comparison 1o size of marker fractions.
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Fig. (1) : Agarose gel electrophoresis of PCR pwraluncis ine ML galieepticirn relerence siraln and
Fleld isolates Lane 1 : 174 bp laddes ane 2 Mgallisepticum [S6 strain | Lane 3 <13 :
M. pallisepiicuwmn (Ficld Isolnics)

Fig. (2) : Agarose gel clectropharesis of 'CR pradocis vt Magalllsepticum reference sirnims and
field isolates Lane | -2 ; M gollsepticum  (Fleld |solnles] Lane 3 . M gallisepticemn (S8 -
siruin] Lanc 4 © M golliisepficem (F-strain] Lane 5 0 Hae 111 marker . Lane 6 © - Ve labora
lory contorl Lane 7 : +ve laboralary control
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