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ABSTRACT 

The present study was perfonned to detect and isolate the Mycoplasma as causative 
agent of atypical pneumonia in feedlot lambs. Samples ( 180) were collected from 
lambs suffering clinically from pneumonia. During the period October 2013 to March 
2014. These samples were included nasal swabs (60), tracheal swabs (60) and infected 
lungs (60). Samples were cultured in the selective media (Mycoplasma Broth Base) 
and incubated aerobically at 35C0 for 4- 14 days. When turbidity appeared inoculum 
of each broth was cultured on Mycoplasma Glucose Agar medium and incubated at 
35C0 for 7 -14 days in candle jar. Primary isolation was demonstrated by color 
changing of diphasic media, The ability of staining with Dennis stain, reduction of 
Tetrazolium, red blood cell lysis and fried egg appearance of Mycoplasma colonies 
was also studied. The results of present study also showed the total rate of 
Mycoplasma isolation (49.4%) from total samples, and the highest rate of isolation 
was from Nasal swabs (58%). While, the rate of isolation from Tracheal swabs 
(55.3%) and from infected lungs (35%). 
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INTRODUCTION 
LJi.JI 

0--~ Wo~~::.t.-'.iil y'w.A~) c.j::.~J, r\WI i.JI.l!,>0-- ..>!£~ J~\11 bl_,ll ~I ~ly\110-- u~l ~ :t:.)l wl~ ~->" .la.:! 
uL...t1.i W-:1-! t......)LJ4 ~yJt JU..:UI t.c.Y"'_,, y~l ul~l ~ uJJ ~ ~~ ua\,.i;..j\11_,, ~~~ wlil~l ~~\.c. u\5.)lo. 
.~~~ 1u ~ ·~ ~)L...ll_, ~Jill_, >)::.)'1 ~ J_,4-JI ~1_, ~Jill ~\5.:i t\.;.U) ~! ~ ~::.y. wl..il~l 
~4 o).l....=a!l J:i,..:i ~ ~~~~ Uji_,__r.JI r!.W'! !'+" J~ ~~ u~ ~_,.(Nicholas eta/., 2008; Kilic et al., 2013) 
..:...l..ly I~) L._,....;.. ~~ ~1..c:. u\5.)lo._, ~1..-! y....J t'" u-<>yJ114/ ~t....:yll~Lw:.. fol ufoJ l5l.,;-.ll ~ ~1~1 ~W:.';IJ ~l~lo_,Jill 
yl....A ~ ~1_, 411 ~ly\11 fol 0-- :t:.)l wl~_, ~~ ~ly\11 ~ ('I'· • ' •. ...:ic-4_, ~J) '0~1 .;#- ~Jill u_,_;.l.:. t'" 
~! ~ ~~ ~ly":/4 ~t.-)'1 ~ ul ~! (''I 'I'"), Healy J~l .li_, • ~WI w\5.)4,]1_, w4~'11 ~ uw.ll ~ ·~ ~~~ 
~yJI w~l ul t...s .~1 ~ly\11 .~ 0-- %Vo ~ :t:.)l wl~ u\16. ~J rUC. \II~ yt.-:i .,;JI ~ly\11 t~ 0--%1 'I 
0-- L..j~fo.WI.la.J_, .(Nicholas et al., 2001) \...j~fo.WI 4--AI i.JA • ~yJI ~ly.JI ylc.i ~ J o.l,l.li:-J ~fo:U)I wl~ w\'W 
~~J ..::..I_;.;..J14J..J ul~l_, uldJ'/1 rJil_p.Jio.lA ~ .f:_,.i 102 i.JA fol ~ll.lA ~ ~), r-!WI ~ J~\11 ~1_,11 ~I wU:.\5.ll 
wl~ ~ jJ (Nicholas and Ayling 2003) ~)1 wl~ Jio ~~ ~ly\11 4-l-J ~.lA.JI ~lyo\11 i.JA .l:l.WI ~ J~\11_, rUC.YI 
mastitis t~l ylf:i}l_, conjunctivitis~~~ y\+ill • chronic proliferative interstitial pneumonia i.JA_j.oll <)~1 :U)I 
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rUC:.)\l conjunctivae ~~ •nose Uj)'l •trachea ~I_,.JI ~~ •lung '-.:.)\ LJ.4 4-lY:. ~~ LJ.4 ~~ w: . .)t:-WIJ rUC:.)'I t} 
U.b... il_,.;ll ~~~ ·~ uU:.\£ Ut-i)~ t...j~fo.WI U) .(Nicholas and Ayling eta/., 2003; Sheehan et al., 2007) ~t........JI 
~ ~ ~ t.y......;.l"\..>l" ~ ~4J.....ol ufo. l.ll precursors t.~ ~\ .JI u\.S,!~ .J~I ~.)c. oJ.ll.i Ji:. .bii ..,.-J~ ~~ 
'-" ... :il.ll\ o....&cl......Alll .)c. oJ.Lill 4J.J •~j_,....l;..ll )..l......;>ll I.AJ\.m")' y~l LJ.4 Y...,...I.J U".JJ:Iill ()A ~ J-!SI ~)'1 o.l.lal. rl..r.JI 
w~ l.ll _,..ull <) J.J~\.J ~ ..bL...JI .)) [\.b.:i ~I JjJI ~ ~ly.JI o11. ufo .(Quinn et a/., 2002) .self-proliferation 
w~I.J ii)~ 4...1....:.. ufo.J •i.)Aol:.. [tuJ.J jfi).;JI ~.)c. iiJ.lill 4J ul W: ,..:.")'.J_»i...ll IJ.l....ca..o ..U........,: ~~~\ ..bL...J)'I.)) J,..:....l\ 
i_»..Jl ui).,U;.")'I rAt LJAJ .(PH 7.8) I.AJ.li ~1..:.. ~l.l ~! 1!\.:b.:iJ (0 ri"V-fo) iJJ"" ~J.l.J ~l_,.JI u.J_;l;JI..::..:..:; '* _,...u; ~· 
.(Koenman eta!., 1997) .~w"\Sll J~IJ ~~ r.l!l uYfi Jh:i ~ oJ.lill J~IJ r.J:!lJJIJi:ill Jlfol J~\ ~ <} ~~ 
t....._,....;..J r~ ~ JlyJI <) \..)c. ..:.L..IJ.l!l t!Al.J ~~.; 4J)1 ..:.lj ..:.'it.:.. LJ.4 ~ 4uU ~~~!.; Loj::l4fo.WI 4oA)' 1~ 

.~1 ~ <) '-.:.)1 ul~ u")'1..:.. LJ.4 Loj)4fo.WI J..).tl UJ.l!\ .~ ..::..U.._p.o.ll.ll u~l ()A (J.Jja..JI ~I Lo j)4fo.W1 

MATERIALS and METHODS 
J-ll JJI_;.b_, Jt_,.. 

~U:-JI~ 
:c.r')its ...:.~1 ..:.c. jji 'I' • ' t )~l ~lil J 'I' • ' r JJ )'I LJ:!.;.:.J LJ.4 o jiil.l ti;c. (';...) ~ ~ 

. ~ ut .. )U:. LJ.4 ~w Uj\S u)lc.. cJ.o o~ .,?.l. ~~ ~ (i • ) ... ' 
I.A.l.a.i.J I.F"\i:. )I ~~~J _;:.)'1 U:/~1 J;.i.l .)) ~~ ..:.t.:......J\ Jt.;..)l-! ..® .J .~t........J\ u~l u..i.i ()A ~I ..:.i;.l ~\i:. J ~ (i . ) ... Y 

,Loj::l4fo.WI ~J4-i:i! ~WI JyJI.)c. ~1..:.. ~t.;..j ~U\ J;.b ~I ..:.L:,.,...,.J\ u...;...J 
~ LJ.4 ~ J.l:>U...; ~~~ ...:...~ _, J..... _,.JI • .J_j.:...o ()A~ ,'-.:, )1 ..:.I~ ~t.....';/1 ..:.Lo)U:. J ..:.ul ~ ...:...~ :U J ti;c. (i . ) ... Y' 

~~\ ~ .)j u~l c.::.Jij.J ~WI JyJI <) Uc.JJ.J ~~I uU)I .)c. oy.Ll:JI ~\11 uts.. LJ.4 u\J:o.ll ..:.i;.l ~ ,J....,_,.JI 
4MI y.bll ~ <} ~~~ ~~.;.:..)'I t_;il tltill ~ _,:; y.JI 

~ JJll .l:!t.......t'il 
Methylen Blue- Glucose Diphasic Medium.J.,hll c,r~~l J,S~- ~~ J.;JI.b.....J 

. • •• l-~1' :\..will . I<L.. -'-·-'-·~ .L ... (~.1..- • .:_.t~ t...'':lt,-(,W\:i..... J• ._l ~ Lll ·~.b.. ~ • ~ ~ , '11"' .) • ~ Uo' J.J- r"'/. • .J.J- V" w~ ~ .J J .~ :>' ..>l" _;e. ...,.- r • JY"" c.r .J 

:t..rY W: J (Koneman et a!., 1997) .fo.-11 

Mycoplasma agar ..,.J......ll .J_,bll ... \ 
LJ..o jil ~ .b.. _,ll uU fo ~I .(rc I f) yk..}l J4-')'I (rc o) I' ~.l _,.....ll ~Jfo (~ I •) u.fJ.H (~ o •) ~~J e;-JI & ()A ~ 
~! ~~ (~ o. ) .)J ·~.}{J .l.a.i.J o.l.wo _;.J4 .b.. )1 ~ _, J.. ( V. ) .)c. 4->.o JS (.j~ ~4-j J).J.l <).b.. _,}1 tJ.J.J . .fo.JI ~WI 

: ~'\11 JI_,.JI 

~fo. J.. (") jfi_,JS.ll J_,h.. •%•.£ ~fo. J.. ( •. o) .;-")'1 J~\ J_,h.. •%1 jf.fo. J.. ( •.' ) 0A!W' JJjl J_,h.. -1.:1 
.J.. (~.J::. 'b.l.:..J \ ••••• c)c.~.j.JW\ ~~~I J_,h.. LJ..o J.. (I") .J% \. jf.fo. J.. ( .. 'I' o ) r.J:!lt.:ill ...:...~ J_,h.. •%o. 

ti_,ui ~ J.. (I ) ~I.J:.J W...... ~Ui <) yl....JI .b.. _,11 (J.J ( V. A ) ~ ~WI (JI.l!l ~ yl.-!1 J_,bll .)1 i Jfi1.11 .li_,.JI ~L..ol .l.a.! 
. -~-~II c....i -,, ,_ "I." 'I ....,L..:i.J .ll • • ·r:-:--- .JY" ..r- 'l..b!.._... t:"' . • y ~ 

Mycoplasma broth JiL...ll J_,bll ... Y 
:~1 uU fi.JI c).o ~ 

o.l.wo_:,.J4 .b..)\ ~.J )di.JI ~WI ()A jil <} uU_,s..ll ..:.,Y~I (rC o) r~.l_,.-11 ~.J_,JS, (rc \ •) u.fJ.H, (~ o •) t-JI.J ylill tfo Jy 
:~til\ J:!UI ~! ~I.J yl....JI .J_,b]l v-i .l.J.J W: ~~ J..-,JI ... o~l t.....~ ()A J.. (i ·) t:"'.b.._,Jl ()A J.. (It·) ~Y.J 

,Ofoo• _):!Sfo. J.. ( f.• ) jfi_,JS.ll J_,h.. •%• .t jf.fo. J.. ( \ .• ) .;-'JI J~l J_,h.. •%' ~fo. J.. ( • ,'\') ~~ J.JJI J_,h.. 
~WI ~bll ~ .J.. f~.J.l o-A.J I • • • • • .)c. (j.JWI ~I J_,h.. c).o J.. ( i ).J% I • jf.fo. J.. ( • .o) r.J:!lt.:ill u~ J_,h.. 

.(Koneman eta/., 1997). ti,Ui ~ J.. {'I' ) t'ii.J-I.J yl....JI J_,bll ~u; v-i tJJ.J ( V.ll) ~ .b.._,ll 

(PPLO broth base) Mycoplasma broth b~se .b.....J 
i} U.fij ~ ..;JI.J supplement (u)L&li)AJL..;,....ll .li_,.JL] ~Ui:.\ .l.a.! ~J:!yJI [~WI LJ.4 ~.J Loj::l4fo.W1 JjJ t.:..t....l U......J .la.:! 
,:,1.0~1 ~ 01_;...ll ~.J ~ ~t... J.. (V • ·) ._,.ll .b._,ll ()A~ ('\'I.·) A.il..o!-1 .b.._,J\ .Y.:...... (MB-GD) .J.;..bll .;~ .b.._,JI ~ 
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~~ .&Jll~ u...JI%' .)fifo. potassium tellurite 'O.:~t.. 0-- J,. 'I' .A 0 .U ~~..,ill~~(- f o >).>"'" ~.;.ll.:~Y. ~ o.l,wo.)..l4 ~.J 
.~1 PPLO broth base .b... J .,\) ~t.... o ~I J.-,JI -o ~~ .t...a)l:>. 0-- J,. (I" • •) 

(PPLO agar base) Mycoplasma agar base h..._, 
V.A .)jc. ~l:JI.tll.lll ~ ~ ()yli..ll ~J.l ~~.).WI ~t..lll)o J.. (V • •) .)1 PPLO agar .b...J 0-- rJ:- (l"i. •) ~W.H ~ 

.(Koneman et al., 1997) wT fi~ L..S ~~J~I u)I...&JI ~~ ~~ ~0--J .l_}o;l;!] ~JiJ i.l...:l_;..l~~J 

Mycoplasma Glucose Agar medium .h..., 
:,_,r~ L..S J (Koneman eta/., 1997) .lt..:it>~ ~~ ..,! ~ 

~"YI J.!IWI ~!~~~I* [Y J,-..11- o~l ~ 0-- J.. ( I" • ) ~! ~~J Mycoplasma agar c).o J.. ( V • ) ~ 
-:~I uJ.);. .,lc. ..1:.\.b..llol.c.ly ~ 

(l") ~I J_,b... J,. /~J-l ~.l.:>.J \ .... , J'%'. j.fi.fo. J,. ( • ,'l'o) r_,;\t:ill~o::/)1..;,. J_,h... ,%o• j#.fo. J.. ('1') j.,S_,JS.ll J_,h... 
( Koneman et a/., ·1"1~':11 cJ:!=>. u-1! ~I .; ..l;.i,.. ~ U... c;.fo. Jt,.l.:.l .} t)JJ ( V .A ) .lie. .b..._,ll ~WI AJI.l.\1 ~ ~ J.. 

.1997) 

~I.J ...W.I.JSli.J ~~~ 
:.,r"\J L..S w ~Modified Dennis Stain &.;_p..oll ~.) ~ 
:¥\'1 .:~I_,..JI 0-- o ~ r1 u,.....JI 0-- Stock solution ~ -' 

.J.. \ • • fo ~I... , rJ:- (0.25) Na2Co3 , rJ:- (I 0.0) Maltose , rJ:- ( 1.25) Azure II , rJ:-(2.5) Methyl en blue 
:~1 c).o Working solution J_,h...-,. 

.(Koneman et al., 1997) (I) J_,h.JI 0-- .l.:>.I.J ~ .,\) .).WI "WI 0-- t"l;..:.l ~:xl ~W.H .;bi.JI ~>\...14 ( \) J_,h.JI ~ ~ 

!S.)o.~l J\_,..ll 
~I J_,b... , r_,;\t:ill w)\.:;. J_,h... , jfi.J4li J_,b.... , ..>"""")'! J,#.\1 J_,b.... , ~I J.;jl , ~I wU..._,ill ts.;l.l , I_)...S. ~ 

.(Koneman eta/., 1997).} .lJJ L..S w~ .2-(p-iodo phenyl) -3-nitrophenyl-5-phenyl tetrazolium chloride J_,h... 

l 

,; &-
..::,\~1 

.~·~ 
dienes·sta.ln 

r I 

______ ) 
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:w~lt_;j-' 
t:" (- \" 0 i }.~ t;.. .J.lt r ~ ' t- t o~ ~Wy w...;.. _,_, 1.... j~fo.Wy c.,><>WI l3..;JI ~ o .;J.~ ..r"~ )1 wb....... _, UjYI wb....... We. .,;j 

. ~ j)\.}1 ~_,]..)I .)):& ,iJ 

J.w._, uk Wc._;j ~ ~J l3-/t...li.S ~_, L..j~fo.W'-1 c.,><>\.:..11 J..;J4 >.;J.'+o w...;.._,_, :ij\11 ,:;'& 0-- '"-!L..:....ll wl:.)l 0--~ ...::.u.:.l 
.~1 u-fo J:.-1.:. (- \"o oJ~ 4_;~ f'~ \ t .Vi~~_, Mycoplasma Agar base Medium 

:L..j~fo.WI ~;~.aJ OJ; .t\11 wl).;:i.:..\11-'1' 

:J......h:i.J ~l~l..;tfi.:i."il-' 
Colony morphology : t;~l J,W.ll 

1"1~4 ~~ o.l.o ~~+UI ~Mycoplasma Agar Medium..~:..._,~ U._,..J J)L:;. 0--wl~l ~t...:..:.._, ~~ wu......ll W.._;.l 
.~y!.:ill ~I 

microscopic appearance : c~.Jf+toll ~~ 
"'-b.~ ~jll ~.All rl~y _;_,...:JI ~y ~_,I~~~-' L..j~fo.W4 WWI ~.,;jll .l..L.,_,YILJ.o w~ ..::,~ 

• 1.... j~fo.Wl JtS.tl 

~~-Y 
J.. ( \) y wl~l ..,.lc. c,?Jb.\1 _;ts':a'l ~ ~ yt:. ~~ wi.;-WI ~ (Koenman et a/., 1997 ) J,.; u.-~ ~ W.WC.I 
ill ji J y.dilJ .;;.'11 J~l ()A (% 'I 0 ) ()A J.. (' ) ~I ~ _rbi.JI ~>W'-1 ..::.U..c. _, Dennis stain working solution ~ ~ 0'" 

• u_,lll ~ 0-o L..j~fo.WI wl~ ~_, _;blJI ~w4 J.,.a.ll ~ w_;_;S._, .)jljll J~l J.!jl ~ o.l.:>.l_, ¥ o.l.o 

:4l~~l ~1..;\.,Wo."il-1" 
Tetrazolium reduction test ~.Jjl,ji:lll Jl.):i.i.l.;\#>-1 

(~.) i • -r. ) o.l.o O· r o ) 4 J~ ~ _, ~ _,jlji:ill ~ts u.- J.. (Y ) y wl~l <l,!lc. ~lill J,JJI ~ yt:. 

~~J~...HJI.Sll ~ .;\#>-1 
~ _;\..f.i.:..l ~'I.?.'/ JA""YI J_#l_, uAlWI J_;jl_, jfi)'l-.11 .)c. c,?_,WI _;_,1.11 ..,JI.till (MB-GD medium) ..1:..._,11 1"~1 

.wl.,;~_,u\.S.II 

r.1ll ~ ~ 6_;.llll Jl+lil 
l3-/t...ll <.}LoS Supplement ..::,)l.&ll .U uw....ll Mycoplasma agar base ..1:... _, ~J r-l.le. Yl i'.) u.- (% ") ~~ 

. (r-41 v.o) o.l.o (r~"") t,.._;~ \,illy\ l34J..YI ~_, _;\..f.i.:..'JI w,.;; ~~~ cilJ ~ c,?fo. J~l ~ tj_, ~ 

RESULTS 
~t:U.\1 

c$~1~1.\ 
wl~ ~_,_;S wl~ w~ ~l (PPLO agar) .1:..._, ..,.Jc. L..j~fo.Wl _,..l wl~l ~t...:..:.._, ~~ wu......ll ~l.,;.l J)L:;. ()A 0:J,U 

.( \) o J_,...JI <.} ~_,...LoS_, .}LJI ~4 ~ ,:;_,lll ~.)c. ~J ~~ 4.!~ .l..b.. jS Y' 

.s~l~l-'1' 
tE. w.:.._,l_ji highly pleomorphic~ JtS.t~ ..::,~_, ~ u~ L..j~fo.WII.,!)L:;. _;~ IH ~ 4_,...11 w\.i,!aJI w.);!Ai 

, .c,?_,l.;JI )~I uk ~I _,hi r-.A.I ('1') iiJ_,.....ll<.} ~_,...LoS~ .fo-11_, ~1_, ~_,..-.ll_, ~fill 

~.l~-1" 
Jlfol .)c. ~_;.lil illJj_, ,:;_,111 ~.)c. PPLO agar .1:..._, .)c. ~lill L..j~fo.WI wl~ _;_,.1;. ~.) ~ r-1~1 ~w ~_,1 

.(1") >_;..,.....ll<.} t...s ,:;_,lll ~ wl~ _;_,.1;._, ~.l ~ ¥.Ji ~ .l_p,._,...ll LJ:!lfl.J·ll J_;JI 

.• 1 ·1 .-:-:11 Jl""l I..U.:..I-t (':"' J.) ../""" .>"" .) . 
WI " ·l(t)li- -11 . .J:i.lu..ll -·' '1.-:-:liJI'"'I I..U.:..I 'Ww·· 1'1~··- 11t' · .lS\:il.l~'"bl..A.6.llwii..U.:..':a'l I \.)jc, ~ cJ _;_,..... .....- _. (':"'JJ ./'""' .>"" J. ~ ~ Yfi"' y cJ-" , , • , .) • ~> ..?. . 

. _;.u. Yl ,:;_,lly w ~ JYJ.:.. '11 ~ \..., j~fo.WI 

wi..;.J,!AY.fi.ll _;..o.:..:; Jl..f.i.:..l-o 
~ ~_,.. L..S _r..A.i.\'1 ,:;_,.1!1 u-1! J,iWI _;_,.bliJ _;L..:.YI u_,.lll u-1! yl.....Jl _;_,hll J~ wi_;.J,!AY..fill ~.)c. L..j)4fo.Wili_;..\i .b_,l 

.( ") • _;_,.....ll 

_;.cJI r-.lll wyfi J.!b.:J uk li _;~I _;4i=o-1 -, 
\.:UI 1- 1.~ .llJ4......W ~\.lll wl · --~ · .\1 J :ijl.iJ, ~ '-U.. .• I!. .ll\ .II.< \- .lll bl 1- ~lill \..., ")U .c ·1 .11 o ..\! 'lliJI w ·• t:.! I! . I.S""' '+'.) • - - ..>--"" y. <>"' .).]t'"" J i' 1..1=-' I.S""' f' .) . I.S""' - .) ,_,......... .) ~ ~ 

.4...b."':!J 1.,!)\.:..ll ~~ uk .}~·.JJ~c,?:t\1_, ~Jj~l ~J..»; 
.);!1\.J\Sll c:;:t:UI-V 

.~11-434_,... 4fo ~lill L..j~fo.WI w~l 
..r-~__»11 JjJI y...J-A 

..::,~ .l!J (%£ '\,£) w.;ts ..::,~1 t.JA'!'-" cJ.o L..j)4fi:JWI JJc. ~ ul ~.l:Pt:ill wl).,u.:.."l/1 ~ ~'1..?-J ~ ~l_;.lll ~w ~ 
~ (%r"o •%o".'") ~J ~t......JI .::.u)l_, ..,..Lc.)l wh...... \+i]:i (%"") ~-' ~YI wt.:........ll ._,.! Jjc. ~ uk4 l....j)4fo.WI 

. .)I_,Jll 
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(')o~l 
~~~ ~~~(~1~1 ~) ~~ ~lwl~~~lwl~l 

(l')o~l 

u_,lll ~.lc wl~ .J~J ~.l ~ Jl.fo':t ~_,..II~~ 

(t)O~I 

~:tlu_,ll~ wl~l .J~J i'~Jjljllll Jl.foi.J~I 

(i) 

11 

(") o_;_,-ll 
.J_,.bll .;>I.Jj ..b.., _,JI ~ _,...ill 

l...j)\.,>foWI _,...J ~_,..II ~1-1 
~~~1-;.,.o 



) 

I 
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o;o '*..,..JI ~Li:la-11 .1~ ~I ~Li:la-11 .1~ ~ley 

0/1 't'o '\. ~~~~ 

oo.'t' 'I' 'I' '\. r.r"\1;,.)~~ 

't'o "' '\. ~t-..~I.J.) 

t 0,. t 110. ' " . e~~ 

DISCUSSION 
4...!.!\.l.JI 

.o!J ~WI c.::..\S)4JIJ c.::.."-!~ 'II~ L.JUI ~ ·~ ~..ll....:.:i!l _yt....=.. y..w;; ~1_, ~~ ualy\71 _;;s.i l.JA 4..;)1 c.::..lj_, ~~ ualy~l 01 
c.::..lj JS.:;UJ rwc.\71 4-1 ...,_,L...,.J ~~ ualy~l t~ l.JA (%i'l) u-11 J.....:i ~~ ualy~"-! ~~'!I~ 01 u-11 c.::..t.....I.J..lll -s.l:.-1 ..::...)~1 
~~I <Y>IyYJ ~)I w~l l;A l....j)4fo.WI ~-''(Healy eta!., 1993) ~I <Y>Iy~l .~ l;A (%Y 0 ) :i.,wU 4..;)1 

.(Pitcher and Nicolas 2005) l.J)I....,JI 

PPLO .b....._,.)c ~ ,.l..jc L..j)4fo.W"-!:L:.WI wi~U.U...J~j_,....iw.i\S~Ull wl~l l.JI ~\..:JI 4......1.J..lll ~\.:ijc.::..~l 
L..l J..il.L li.l. _,Fried egg appearance ~~ ~I ~ ~ :U~ 4.14-1 ..bt.:.... jSy c.::..lj ~_,_fi ..::..1~ ~..::.. ~ j1 agar 
w_Jl .... :.l_, .(Koenrnan eta!., 1997; Quinn eta!., 2002; Nester eta!., 2004; Prescott eta!., 2005) ~I c;'-ly\1 ~ .Jfi.~ 
(highly hu:i.. JLS.....:;,t. ~ ji y.JI .J-* 1..)..4 ~ :il:. ~1_, :i...;..Ull tJ.JjJI c.J--o o ~I w~ -s~l ~I ~l.:i.i 
~.(Nester eta!., 2004) ~t:i JU 4l ~J ~J ~U... ~ t....... <,?_,.l;JI _JI..l..;o-11 ~1 U..Jlilil ~1 I~ LS~J pleomorphic) 
J.Jjl Jlfol -..Jc. 4:i .J.illl.J_,Jll ~..lc. wl~ U"A!..l ~ :il:. ~~J Modified PPLO agar .b, J -..Jc. ~Ull l....j)4fo.WI w ~ 
~l.:ii L..l. (Koenman eta!., 1997) J.ii 0-- o..l...oJ....JI ~~ :i....J;.;I ~ ..l.JJ W J.~U... I~J U"A!..l ~ c.::..u_,s... .l:.-1 ..l.o.:! <:?lll L.JhJ·'' 
1· l'l ·-nuw··':.L..·:Jl.-<·Wic.::..l - ·lc.!w:...- .I '1.-:-:'IJI'"I ''14.....··-'lt · · ..LSt:illLu"bi....JSllc.::..l L.U;..YI ..l.A-' _;.-=. J (.)_,...... . ..)'ir""' .) ,y-o; ~ (.) - r--t' J.) Y'"" ..>-""' ~ _JJ ..fi"" .>-J l.J-" - - - .) . 

2-(P-iodophenyle)- y$_;.-..o Jlji....:..l .)c 4--:i.J..l! ~1 ~~ ..l.J-YJ ('1' ·''I' ! l.c.YI ! 'I'··\ ! ~I) l.JA J.S 41 J.,.._,:; W J..!U... 
L.J_,.J .>-#;!l LA.y)U. ~l..l...,..._...,~ y....jlj ..>--#- ..,...Sy u-l1L.J_,.Jll H.u.ll 3-nitrophenyle-5-phenyle tetrazolium chloride . 
.J_,.....bll ~Ui.J.........,_,ll rl~"-! c.::..I.J..l....:!A>>!fi.ll ~ .JL..,U.;..I L....l .(Formazan) l.JijL...._;_,...oll ..,...S.J-A .J-A _, ..;-=~1 L.J_,Jll u-11•~1 
~\II L;_,lll-) l.J~ J;L...JI .J_,hll L..l ~\II L;_,ll"-! yi....:JI .J_,hli.J~ u-11 -s..li .ll! (Methylen Blue-Glucose Diphasic medium) 
.S~I.)c o_;..l.i\1 4J L..j)4foWI l;Y ..!m_, ('I' • \'I'!~ Yl! 'I' • • \ ! ~I) 0-< J5. J.ii 0-< 4:!)) J..,..jill ti ~I ~l..:i.i.ll C"" J.i:i:JI~_, 
~I J-?o .J \II l.JA .JA'>o \II J _,.l;!ill L;_,l J _?:i JJ <,? ..l ):lJ .b, _,Jl ~\..:JI 4.ll..lll Jl:9:l • .JJ..l.! <,? lll ~\..:JI ( \.:ij)_, ~ l.li..ll .b, _,ll ~ ..l y.-_,...11 j_,$. _,4J I 
L;_,.lllu-a J;WI .J_,..bJIL.J_,J ~~ j)l.J_,Jll ~..l.:. ~-' L..j)4foWI J.ii 0-- J.JjYIL.J11h.l1 JJi.>...:l.Wij u_,ll ~-' ~YIL;_,lll._,l) 
Jl.1iyll ~\II _,1 ~~IL;_,Jll -..J1 ~IJ-'!".JYI ().A ~I .J_,J:.lil.J_,J J~ l....;ii ~I ~~I) ~~ll.J_,Jll -..J1 ~IJ-'!".J\71 
..::..1~ ..:.......;_,s. ~ »L:iS.ll ~j..jl .J~I Jl.-s_;..=..\71 ~Y,...~I WI.J~YI ~\...J.jw.......o.J..l..illi.S .(Koenman et a!., 1997) 
~_y:;. ~ .)c U_,...u..ll o~l 0-- ~.?. ~1 (H202) 3% ~J.J~I ~J~ r.J.-.o o.;-6! :i.....!t.....;..1..l..1! w\d . ..:i.! L..j)4fo.WI 
~_,1 ~! ~J..JWI ~J~ J...:_?:i .)c ...)....:ll\:iSJI ~j..iJ ~ jJ ('1' • \'I' •.~YI! 'I' • • \!~I; Atlas et a!., 1995) 44--J 
· "I '\..hi,4...bt.:....c.::..l - _.,:..~ ~~~ ~~ · --'1 ..l..llc.::..L.. .< 11 < ~~ ~~ ·I ~..::..1 ~~ ..::.......~1 ~L.. 

().A l}.J.) lJ . ~ .)~ <.,?""-' ~ i' ,j' ~.). ~ (..).)-=>- - - .) • -'. -' 

~~I .. L-~ 1-~ i..JI H202 1. ... \_.:ijl 11 ..l jjl ~L.S )Lb.:; ..l...ll ~ 1- 1." ..l....! 1- UY.l ..l...ll J.b,:ill - r----~ -"" ~ . (.S"'"", ~"" -' i' ~ ~.) ~ <,?Y' 
' .('1' • \'I' ! I.e. Yl ! Willey et a!., 2008) ~_,.L;JI 

•(%f '1. f)~ Jjc ~-' 4..lp (\A •) tA...l..lc. t\"-!JI w~l t~ l.JA L..j)4fo.l.... 4.ljc (A 'I) Jjc u-1J ~\..:JI 4......\.J..lll ~\.:i.i wj.O:.i .o!J 
4:iJ:i (%oA) L..j)4foWl Jjc ~ -..Jc.i c....i..i\71 w~ w.1.,.... ..li3 ~It_,.;...,......,.,.. l....j)4fo.W1 J~ ~.,WI y..U.\1 ~jji U.J..l .lk.J 
J:19J ~~~ tt.!..lll c.::..4JIJ ~_;.sull _?..I_,.,JI.JJ..l._,ll ~~~~ -s~ .o!_, (%1"o) ~~~ c.::..u)l ..::..~_, (%oo.r) -rt.c.)l ..::..~ 

~11 4......1 ..lll 'l..:i.i.l 1...u.u..i ~ ti. c....i..i~l w~ · I... ':JL, -<·WI J · ~ w.i\S ~ 1: ... 11 ... ;:~11 ·- -'1 'I ' < ~11 •1 .... 11 ..ll..lc.l <r' _) <::-" -- • .) (.)A .) • .r; ..;e . - ·~ ~ L)~ <..s'. l.J.'-Al <r' (':!-' ..?-'-' 

Wl.i,!..ll t-"""' l.JA (%f \) "-:J..ll J~i ~ ~ ..li3 ~I wljl_;.i)4..lp i 'I 'I' l.J.o L..j)4fo.W1 ..ly.-J l.Jc <:?_p:ill ('1'. \ \), Ongor U.l..r.-1 
:i.:......... v l.JA l....j)4foWI Jy:. ti ~ l.J..l.J~I JW ~ L.J.Jh"-! "-:!ll J.,..ji I... c-- ~I.~ J.Ui r!l.J:!.:.. ~ .(Ongor eta!., 2011) ~I 
t_,.; .}) ~~ ..ly.; .o!_, (%'1' .I") Jy:. ~ ~ c.::..L..)I.c. l.JA .,.;w w.ii.S L;)L..:..._, rWC.I l.JA ~ ti ~I~~"'. t~ l.JA ~I 
U.J..lll o..l..o J)U. w~l ~ o_fo_, (case history) ~y\1 :U\..:JI cut:i_, J~l ~ ~~~ w_,_;l:JI _,1 t.JJl oj_p.WI ~I 
"-!~ ..!m_, ~I ..::..1~1 ~ 4--il..r.-) ~ ~~ ..::..4--JI ~I l.JA L..j)4fo.WI Jy:. ~ ~ .(Momani eta!., 2006) 
.(Bidhendi eta!., 2011) ~~ ~ ~ c.::..\.!L...;..)._,ll_, :i........,t..;,. ~ w_,_;-1:. ..,!) ~~1_, ~..ly:icYI ~~~ .J..Lu._,\71 -..Jc. ~ 
L..S - . _; · " u ul J.... - L.. U:U.I ..l · '· ·11 J.....,.. -"'1 - ~~~ J ·.- n :L. -· .. 11 l...l..ull.ll ,-, · ... ,, .u.s~~~ c.::..u)l c.::..ilic. t...l - y ....--- ()_,....,.,... . - . _,.., c-- .) ..r '6-:1'. _,.. ~ t.r' .)-"'-'" _ _,_, . . -

~~ WilS_, 4..;)1 c.::..lj c.::..L..)I.c. 4-:;lc ~ ~t......... 4..;.J 'I'\ i t~ l.JA 4..lp A • l.JA l....j)4fo.WI Jy:. ti ~ (Kilic eta!., 2013) 
('+.!..ll J~l ~ ~ ~ 4..;)1 ..::..1~ ~l........l.J)L..:..._, rWC.I 4..;.J 'I'·· -..Jc. ~..r.-1 ~~...:... 4......1.J..l ~ J!i J~l ~ w.i\S ~ ~ •(%rY) 
w~l j1o.J..»-Jil.J.o ~ ~t......... wu.J -..Jc. ~..r.-1 4......1.J..l C"" "-:!1) UL.ji L.. 4..;.Jti. .lie. t...l .(Erkin N., 2004) wY\..:JI l.JA (% \ r. o) 
4uU w.i\S ~(Sheehan eta!., 2007) (%'1·) J~l :i.,wU 4-:!9 ~~I U.J..lll .~ ~\.:ij C"" J~l ~~\..I;,~ t.....;..\..i;,..;l \_l;.j\.:ij 

. ~~~ wu )I l.JA (%I" o) 4:!J1 UL. _,:; ~I J~l 
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t..... ~ ~J ~I .. :..t~)l ..:..~_,""I.e. )I ..:.at........._, ~'l/1 ..:..~1 0-- L..j~fo.WI r-f>1Yf' J~ ~I.S....J ~\ ~WI t..IJ.l.!l uJ 
~Jb...J .l~'jl J..IJ"' ~ i~IJA ~ l....:..JI_,, _;-.:..WI 0--)1 ,_j. ~I ,j- L..j~fo.W~ ~t....,'jl y..U tillJI .)! ol,W'il ~~ 

,(.)"'111.. ~ L..j~fo.WIJ !"~~~I U.:..IJAY\.,1 ~t....,?J ~I~ .li _;ll ~yJ1..:..4t....,'jl_,b o)....,wJI 

..,HJi:i.J ~ 
.~1 j4-J'J (,f~IJ (,f.lWI ~.l.! J.,.._,.JI ~4- '(,fHI y.b.\1 ~ j>lilll_, .fi.JJ4 0th4\ll"~ 
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