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ABSTRACT 

Traditional and recent lecllltiqu( " were H!ted ./or diagnosiS oj QJJtan mycoplasmas in 

chickens showing respiratory manifes tations .from rJi{fe renl Jarms lfl Menofta Covem o­

rrue. A loLal oj 57 isolales were recoucredJmm e.'xwtillea organs oj 100 chickens al 45· 

50 dnys old. TIle recouered isolales IVere classified inLo 3 AcllOleplasma and 54 Myco· 

plasma isolaLes, oJwhfcll 52 LsDlales IL.leH: idcllii/ied os M. golllseplicwll. 

100 !'>cmm samples were collecled.from (Ill cllickens and examined by sellJm plate 

agglulLnation test (SPA) and 90 oj Ihese sump/es II.wrc tested by enzyme-linked imlllu' 

nosorbent assay fEUSA). Tile results oj SPA Irsl were. 65 positive. 9 suspected and 26 

negatiue. The results oj ELISA using M. yoll/sepllclllrI coated plate (f{PL kll) were. 57 

POSiliJJe. 16 suspected and 17 nega.tive. 

Sodium dodecyl·sulfatc polyacl1Jlamide gt!l electrophoresis aiid Western·blot tech­

nl(juc were used 1.0 d!.1Jerentiale betweell hoo M. !Jollisepticum reJercmce Sl rains (F & 

SO) and two M. galUseplicumficld isolates. The 4 sl ralns oJ M. ga!lis€jJ(icwn were simi­

lar in 50s-PAGE patterns and [n lh eir Ulllllunon:nction of proteins wltl! minor d!.ffer­

ences. 

Polymerase chaln reaction (PCR) was used to compare belweell M. gal/isepUcum ref­

erence strains and M. gallisepticllHl fie ld L<iolaleS. iI gave two d!lferenl results when 

two different primer sets were used . the first prifller gaue a specific band at 615 bp, 

which is specljlcJor M. oral bul notIor M. galliscplicllln.TIt€ second primer gave a spe' 

c!lk band. ut 330 bp which is specificfor M. gallisepltC!lfTL 

INTRODUCTION 

61 

Mycoplwnn qal/[septicum infecLion In chickens Is s lUl an Important veterI na ry problem ca llS' 
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ing decreased egg production, growth and feed conv{;rs ion rates, Increased mortality and con· 

demnation rates of carcasses as well as indirect lo~:-;cs due to Increased senSitivity oj' infected 

birds to manag,'.nen t fallures and associating a~cnts. as iLlfecUous bronchitis. laryngotracheilis. 

or Newcastle disease viruses and Escherichia coli (Carpenter et al .• 1981). 

S uccess ful con trol of Ule disease, including eradicallon of M. gaWseplicum depends very much 

on reliable diagnosIs of Infection. This can be done b.v Cldluring t.he agent and by detecting anti­

bodies aguinst M. gal1isepticum by serological ( CS I ~. such as serum plate agglutlnaUon test. 

(SPA). This test Is rapid and senslUve but often I-!(ves i ~ll :')e poslUve reaclions connected w ilh anti· 

gen preparation techniques (Opitz aDd Cyr. 1986 and Ahmad et al .. 1989). The u se of enzyme­

linked Immunosorbent assay (ELISAI has been proposed because of higher sensitivity (Ansari et 

al .. 1983; Avak1aJl et aI., 19B7 and Stipkovlts et a1.. 1993). 

Sodium dodecyl sulrate-polyacry.la~nlde gel electrophoresis (SDS- PAGE) was used for Identifi­

caUon or dilTerenl strains of MG (Khan et aI .• 1987: Barbour and Newman. 1989 and Tbong­

kamll:ooD et al.. 1996). Weste rn-bioi technique was tl 5C(1 lor identlOc.a lloll or different strains of 

Me (Avakian and Kleven. 1990; EUakany et al.. 1997 and SaJisch et aI., 1999). Polymerase 

chain reaction (peR) was chosen due to mally ildv;'1I1IH/-!("S that were reported for this tcchnlque 

as It Is very speCific ancl senslUve (Kempf et aI., 1993; Fan et aI .. 1995 and Ren et 01., 2000). 

The pu.pose of Ulls work was to determine Ihe i.1JlpkabililY and .ellabliity of these recen t tech­

nlqu~ In diagnosis of Mycoplasma gaUiseplicwll Inl1;-("IIOI1 111 chickens In Menofia Governorate. 

MATERIAL AND METHODS 

1\vo hundred samples Including alrsacs and lunl4~ were c:ollecLed from 100 chickens (al 45·50 

days oJdl:which s howed respiratory maln(eslallons li"om <llfTerent farms at MenoOa Governorale . 

Isolation and identification of members of the genus Mycoplasma (Ruin & Tully. 1983): 

About 0.5 g of tissue was aseptically removed into" slerlle morter. chopped Into small pIeces 

and ground. 5 ml of broth were added to form ;:111 emulSion . From the emulsion, dl.ecl plating 

!po) using a bent Pasteur pipette was done and about 0.2·0.3 ml were transferred to the broU1 

(So) . On the thl.d day It was lransferred to plate lPll and broil1 (811 and on the sixth day. an ­

other plating was trJed (P3) beside Ind1rect plaUng (P2) ["rom the orgJnai brolh: on the 9th day, a 

last plaUng (P4) was done from (B1)' BroU1 and agar plates were Incubated at 37°C under re­

duced oK)'gcn l.enslon In humldtned candle Jar. Plnlcs WITC examlncu for !:;uspected colonies "fter 

48 hours under dlssecUng microscope USing s lightly oblique light. then every other day up 10 7· 

10 days rnr jhe appearance or growth of Mycoplasma Oil Hgar plates. Agar blocks wiUl Mycoplas-
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rna colo nies were transferred Into nuld PPL.Q IlICcJiUIU . Snial .cJlluUo ns 01 My~oplasma bmth ('ul · 

tures were prepared. After cu lturing eac h dilution :sq)ar;(!c1~ Into ('orrt:s ponding agar medium. fl 

s ingle colony was pic ked up fro m morphoJogi cCl lly ttiffl: n:ll t c:ulonles and Ihi s procedu re W,(S re­

peated foc al leas t two to three Urnes ull a pure ('\(lInn ' was obtained. 

Identification of M. gallisepticum isolates: 

For the conventional idenUfication. g lucose lc rlllc niallo n and argi nine dealliinalion Ics ls were 

done a cconhng to Erno and Stipkovlts (1973) Cl nd .l!fowlh inhibition test was performed a s de · 

scribed by Clyde (1964) . 

TIle sero logical diagnosis was done using l'iC1't1l1l pliJl C aggh.IUnCiUon lest and Enzyme-Linked 

!mt)lunos orbe llt Assay (ELISA) u sing KPL kits (I<irlu::ga;lrd and Perry laboratories Inc.) 

The Sodium dodecyl Sulfate Po lyacrylamide Gel Elc •. t('ophorcsls (SOS- PAGE). mentioned by 

Laem.mll, (1970) and Western Blol described by Thomas and Sharp (1988) were a lso u sed. 

The Polymerase chain reac tion for diagn osis of M. fjnlfi$eplicum was applied as referred to by 

Hempstead (1990) , where two types of primer se ts W('rc \( $Cd : 

1· PC R prhllers according to Innis and Gelfand (1990) and EL-Shater et aI . U995) : ' Iw u oli­

gonucleotide primers were selected a s o ne rigbt <ls~igncd (1) and one left a s signed (2) . The 

S(-''1uencc of primer (I) was 5·TAA GM Tee AG("; GTC AG C AAT·3. The sequence of primer 

(2) was 5-TCe TCe ACT AM TAA ATI' CAe CCG-:J 

2- peR primers according to Kemp( et al. (1993) : The sequence o f prlml!( (I) was 5 -TAAC 

TAT eGe ATe AGMT MC -3. l1w sequr:nce !Ii' primer (2) was 5- CIT ACT TAT TCAM. 

TGG TACAG -3. 

Synthesis of these primers was done by (MWG - n h.(tTh.AG. Germany). 

RESULTS 

Isolation and identification of M, gallisepticum : 

As shown In Table 0). 57 Isolates were recovered frC!1ll 200 samples collecled from 100 chlc k­

ells In this stndy. of whi ch 35 were obla ined (rom air~:1c~ nnd 22 froOllu ngs; 54 of the Is olates 

(94.7%) werc fo'elisiUve to digitonin. Ie. they bclon~ed to IIle family Mycoplasmataceac and 3 Iso· 

la tes were n(l l senslUve to digitonin heJongiJlg (0 Vnmlly I\('ho lepia.s malnceae. 
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Identification 01 Mycoplasma galli.septicom : 

Fro m 5 4 Mycoplas ma Isola tes. only 52 Isola les we re .i.( lu cosc ... vc a nd argl nln ·ve (Ta ble 2) 

a nd thus werc Ide nuHed as M. gallisepUeum . The (J \lH"l" :1 Isolates were glucose - ve and Cl rgillin + 

ve i. e other Mycoplasma s peCies. The g ro",1.h inhi b iUm l kst confirmed the b ioch emical reaction 

a nd subs ta ntiated the identifica tio n of M. ga lliseplh· lI11 1. 

SerologIcal diagnosis 01 M. gailisepticum Infection in chickens : 

As revea led in Tab le 3. lhe examina tio n of 100 scnllli sam ples collected fro~ chic ke ns a t 45· 

50 days old by the serum plate agglu Una tion Ic~ l ::.howcd th<lt. 55 samples were positive (55%). 

9 s amples were s uspec ted 190ro ) a nd 26 samplc~ IVn~ ncgatlvc (26%). Enzyme lin ked im muno­

s orbenl assay (ELISA) us ing M. ga/lisepticum nmtcd pl"te {KPL kill was used to test 80 s erum 

s a mples . of wh lcb 57 positive s amples for M.gal/iseplicrrm were detected (63 .3%) but 15 sam ples 

were s llspcNec\ (17 .80/0} a nd 17 samples were n c-J!<lIiVl" f I H.9%). 

OJagnos Js of M. galHsepticum by Sodium dode cyl sulfate- polyacrylamide gel electro~ 

phoresi9 (SDS·PAGE) : 

The SOS---PAGE patterns of 4 stralns of M.g< lllisrplil ·lI lll were similar wl lh o nly minor dtner­

cnces. The a pproxi ma te molecu la r masses o f the pmk'ill lrac llon~. a s r.om pa red to those of the 

standard ma rkcr. are t1lustratetl ln Tables (4.5) . 

Diagnosls of M. g&lllscptlc um by Western-Blot : 

The SOS-PAGE frac Uo ns o f p roteins of M.gal/(sepliclIlll s trains IF stra in . S6 strain . f ield iso­

lates (1 .21 were analyzed by Westenl blo t u sing hypcri11l11I Une serum of rabbits. Table (5) shows 

that the n u mber of anugentca lly posl Uve fracliolls wllh F·stra in were 4 a nUgenlc fra c tio ns with 

molecuJa r we lg hts ra nged from 122.25 to 25 .575 k l)'l. The S6 - s tndn had a lso 4 anl.lgcnic frac­

tions. b u t thei r molecular welgh ls ranged from 1 13 . 3~l to 27.665 kDa . The Held Isola te no . I had 

3 an tige nic li'actions wttll 7 1.227 to 30 .228 kOa a nd Od d isolate no. 2. 4 a n tigenic fractions with 

molecu lar welghls range<.! from 65.644 to 20.850 k D;1. 

DiagnosiS of M. gaUiseptic um by Polymerase c hain reaction (PeR) : 

FIgure II ) shows tha t Ule reference s t ra in (S6) a n(1 II fi eld Isolates o f M.galllsep tlcll [TI gave a 

peR product. of 615 bp wh ich Is speci fic for M.oral htlt lmt s pecific for M.gaWsepticwll. whe n a 
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prtmer se t of the following sequence was used 1.<"1"1 : 5 ·TAA GM TCC AGGGTGAGC MT.3. 

Right :5 -TCCrCC ACT AAATAAATICAC CCG-3. 

Figure (2) shows tha t the reference strains (5 6 <111(1 F· :-; l uin5) and fidd isolates o f M. 9ailisepli' 

CWII gave a clwracteristic PCR pr odu ct of 330 IIp Wllidl is specifi c for M. gallL<;epficlIIll. w ht:n a 

primer set u f Ihe following sequence was u sed : IA· n 5 ·CTr ACr TAT TCA AAT GGTA CAG . 3 

Rlght: 5- T'\A e TA TCG CAT GAG AAT MC· :..!. 

DISCUSSION 

The present s tudy was carried out to inves1ig,lI c Illc illcidence of M. gallisepticum In chickens 

a t 45·50 tJays o ld . which showed rc-.;,p lra lory lHallifc:-.lalions i n dllTerent farms at Menun~ Gov­

ernorate. 52 (26%) M . galliseplicum Isolates were St l("("csslu lly Isolated out of 200 samples jn· 

el uding alrsacs a nd lungs. These nnd lngs were II I " c.rn :lllellt wi t (h a l o f Sokkar et al. (19 8 6). 

who isolated M. gaillsephcum (rom ch.ickens wil h il il illddcnce 0 [ (24%1. Hnd Slnga.b (1987). who 

isolated myc.oplasma from chickens wUh .. s llghlly hi!!hn !"ale 128%). 

The preva len ce rate of mycoplasma species In ;lir:-;"I '." and lungs o f chickens was 9 7. 1% and 

90.9% respectively. These organs are the predileclion seat of mycopl<lsmas In (:h lckens 

(Freundt, 1976). However. the Isolation rale W<lS si!gh(ly higher In alrsac samples. T hese nod­

ings were In agreement with ol hers (Shaker. 1991 and Roshdy, 1997). who used airSUC$ and 

lu ngs of dis(·:a sed chick ens as preferred sou rces or :-';\lllplcs and fou nd thal l11e isulation of M. 

gallisepticum fr om atrsacs was mOre than tha i isol(\lc<l irmll lungs. 

Seru m plate agglu tination tesllSPA) was app ltcd;ls iI lradillonal sero lo~lca l tes t. 65 samples 

were positi ve (65%) , 9 w ere suspected [9%) an d 26 werc negative (26%), These findings were 

nearly i n agreement with that of Satr · Edln (1997) The I'esults of the SPA demonslr<:lled that 

the M. gallisepticum SPA lest Is known to be vely scnsili ve. delecting a high positive number of 

sam pl t'.s. However. the sensit iVity may be O il the ~os( o f spcc:lnc i ly. T his may be due to that. SPA 

tcst often g ivcs fa lse posiUve reac tions connected with aliligen preparaUon technLques. bad qual · 

ity of sera to be tested or use of 011 em u ls ion pOilU.!}' viw d ncs. a lso Ule p resence o f M. synoviae 

infection in flocks to be tested w il l give prob lelll w i l h !"foss-reacting antibodies In serolog ica l 

tests (Opitz & Cyr, 1986 & Yoder , 1989) . 

The use oj' ell :tyme-l!nked ImmuDoso rbent aSS}lY (ELISA) has been proposed because of h igher 

senSitivity and speclOclty (Ansari et aI .• 1983; Opitz et aI .• 1983 ; AvakJan et aI. , 1987 and 

Panangala et aI. , 1990) . ELISA r esults of serum s'lI11ples u si ng M. ga ll lsepUeum coa ted pla tes 

(KPL ki t) for (letecUon of M. gallisepUeum antibodit:s showed 57 pos itive samples (63.3%), 16 
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suspected (17,8%) and 17 negative (18.9%), These l"eslIl1 s were In agreement with Kempf et al. 

(1994) . 

Sodium dndecyl-sulfate polacrylamide gel cler:troplHlrcsis can be used for dUTerentiation of 

different sL-ains of M. gallisepticum. The SOS-PAGI'.: l);)((erns of four strains of M. galliseplicum 

(F-strain. S6-strain and 2 field Isolates) were similar. wilh only minor differences. These llndlngs 

wei"': in agreement with Khan et aI. (1987), Avakian & Kleven, (1990) and Eissa et al .. (2000), 

who reported the presence of similarity between SOS-PAGE protein profiles of M. ga/l(septicum 

rcf(,,'ence strains and M. gal/{septicum ndd Isolates wilh minor differences. These dilferences 

were described as probably due to Incomplete n;lllOval of growth-medium serum proteins 

(Rhoades et al" 1973). or mutation or perhaps accJdcn(dl mixing of culltures tllat had occurred 

during in vitro / or In vivo passage of these cultures in various laboratories. The forlller seems 

more plausible in view of only minor change In the ovcrnH protein. So the ability of SOS-PAGE to 

difTerenUate strains of M. gal/{septicl1.m should be a IIscrul procedure In epidemiologic and other , 
studies. ~herc minor bolt unique dllT!:r(:nee~ in protein patterns may be used to identl!y a partie 

ular strains of M. gall/sept/cum (Khan et aI., 1987) . 

Western-blot technique was used to examine anlig!"llic variability among M. gallisepticlUJl rd­

(',-en("(' strains W & S6 strains) and M. gaJllsepUcum Ii del isolates (l & 2). The Western blot anal­

ysis of antigens of four M. gallisepticum strains elenHll1s1rilted both common and restricted pat­

terns of immune n.:~ognltion using polyclonal rabbll (111115(;ra (PCA). These results Indicate the 

pre~cnce of similarity between Immunoreactivity of till' (wo M. gallisepticulll reference strains (F 

& S6 strains) at 72 kOa ami 33 kOa and a pre~enc(' o( similarity between ImmunoreacUvlly of 

the two M. gallisepticum fidd isolates (1 & 2) at J9 Id );-1. Ilowever. differences In Immunoreactivi­

ty of M. gal/lsepLicum reference strains (F & S6 slT,llns) and f',{ gaWsep/icwn field isolates (1 & 2) 

were demonstrated. These results were in agreCf)lenl wllh EUakany et al. (1997)_ 

Polymerase chain reacUon (PCR) as a recc'nl technique was employed in this study. In the pol­

ymerase chain reaction two primers were used that g;)ve two different results. The first primer 

(El·Shater et aI., 1995) gave a characteristic peR plwluct of 615 bp which Is specific for M. 

oraL but nol for M. galliseptlcum However. this plimer was reported by EI-5hater et a1. (1995 ) 

to be Spcc!Jlr: for !"1. gal/(septicum. The repeated appllcal10n of this primer gave the same result. 

This result led us to suspect the IdenUfication of the M. gallisepticum. whll'h was ratller reeOI1-

flrmed by the repeated biochemical and serological methods. On the other hand. when the sec­

ond primer was used according to Kempf et aI., (1993) to compare between two M. gaUiseplicum 

reference strains W & S6 strains} and two M. gallisepliclI!1l field Isolates (1 & 2) it gave a charac­

terslUc PCR product of 330 bp which Is speclnc for M. gallisepticum, exactly as reported by 

Kempf et aI., (1993). Such discrepancies in resu!1s could not be explained. Perbaps the se-
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quenee"o( the Ilr:sl primer may share some Silililaril y wilh DNA sequ ence or M, oral 0 1' (IS lIl ~n­

lIonc~ lrk.-G.a,ssen et at, (1994) , the mlnlmulIl l.:hon ,L!c!' occurred in Its parameter could leo.d to 

com~tcly o the r res ults, Mmeover, Razin (l994) SlIlll11lilrJzc d the disadvantages of peR in that 

II ma glv~ la lse negative results due to Inhlbilor~ In ~'x ll'u('lcd DNA, raulty reagents or tl1c prote-
VWi .-

dure , lay be loo sensitive yielding results du e 1.0 ('on lomlnation of PCR reagents with turgel 

DNA. a lso qU(lnUlaUon or organisms in cUnlcal sample may be difficult and PCR procedure is 

still t . 0 compl ex to be carried out In a routine dia,C(llns l(f' laborato ry . 

•• 

b 
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Table (1): Results of isolation and identifIcation of Myco"plasma and Acholeplasma from 
~, 

Differentiation of isolales by digitiontn Number Number 
Samples 

positive ' .es. 
~ % % 

Air sac 100 35 34 97.1 • 2.9 

Lung 100 22 20 90.9 2 9.1 

Total 200 57 54 94.7 3 5.3 

Table (2) : Identification of M. gaflisepticutn isolated from chickens at 45·50· days-old . 

Number of 
Biochemical test!, 

Growth 
Samples examined Digitonin G+ G· inhibilion 

isolates 
A· A+ + 

+ . 
.. 

Air sac 35 34 1 l2 2 32 

Lung 22 20 2 20 20 -
Total 57 54 3 52 2 52 

Table (3) : S",o'()gi(~ 1 examination of sera collected from chickens at 45- 50 days old 

Tes. No. of No. of 
No.of suspected 

No. of 

SPA 

ELISA 57 
7.8%) 
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Table (4) ; SOS·PAGE charactenstic of ommon bands for different protein profiles of 
'and fi,ld . ;of, ~~ 

Lanes : Fl,ld (2) 

t:=r 
Marker F·strain S6 _ strain i (1) 

bolate ;sol", 

200 122.25 

~ 
71.227 6 ""-2 97.40 IHfs 39.035 ,78 

3 68 m '08 
4 13 33.069 1.946 

_5 '9 ).64 30.861 5.575 •. 176 
6 )4.30 '.665 13.858 1.850 
7 

fu: 21.856 756 
8 14.5: . 10 

9 190 

• V,loa I [he approxiTll3te 1m molecular weights of protci~ 
klloDalton ( ltDa). Molecular weights were caleulated by compamon with those of the s;u 
matker fractions. 

Table (5) : SDS·PAGE characteristic and percentage of amount of the different proteins of 
reference strains and field isola tes of M.galliseplicunI . 

Lanes : Marker F·straln S6 - slrain 
F;,ld (1) Field (2) 

Bands iso late i!loltle 

I 2.4187 12.610 21.171 35.823 1.4996 
2 0.85856 22.139 15.884 43.290 69.890 
3 12.166 37.801 30.778 1.7609 5.9491 
4 24 .063 3.4126 4.0786 1.3764 4.7539 
5 41.977 1.6688 5.7743 10.299 5.241' 
6 18.5 17 13.694 5.252' 7.139' 10.996 
7 8.1268 0.560 13 0.62325 
8 0. 23553 3.38 19 
9 12.841 
Sum 100 99.688 99.722 99.688 98.95' 

Values indicated the percentage of amount of the diffe,,:nl proteins 

Table (6) : Antigenic fractions detected with Westem 810t of reference strains and Field 
isolates of '. M. gallisepticum . 

Lanes : Marker F·, lrain 
S6 -slraln 

FI, ld ( I) Field (2) 
Bands Isolate Isolate 

I 200 122.25 113.33 71.227 65.644 
2 97.40 72.057 72.057 39.035 3.578 
3 68 33.069 33.0298 30.228 25.176 

• 43 25.575 27.665 20.850 
5 29 
6 14.30 
7 
8 
9 

Values indicate the approximale molecular weights of protein fraclions expressed ill kilo Dahon 
(kDa). Molecular weight were calculated by trace - back comparison to size of marker fractions. 

69 
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Fig. (I, : Aga rose gel e1cclrophor-esls of peR prod u("ts ( (II" M. galUseplicwll reference s train ami 
Field Isola tes Lane I : 174 bp l<ldder I..;l f"l t; 2: M.gcdlisep licum (56 s train I Lanc 3 - 13: 
M.gallisepllcum (Field iso lates). 

Fig. (2) : Agarose gel electrophoresis of l'e R produd~ for M.gaUisepticum referen ce strains and 

neld isolates Lane 1 -2 : M.gallsepticl.lnl (FIe ld isolates] Lane 3 : M.gallisepticurn (S6 -

struln) Lane 4 : M.gaUlsepttcWll (F-straln) Laue 5 : I-lac III marker. Lane 6 : - Ve labora­

tory con torl Lane 7 : +ve laboratory control. 
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