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Abstract 

~\ ~b.J .ll~ 

~Jlll ~ jol:?Jj r.Jk. ~ 

This study involved isolation oftwenty eight primary isolates of the 
genus Serratia from different clinical human infections from different 
hospitals in Mosul city . After microscopic examination and diagnosis 
using biochemical tests, cultural characters and API 20 E system ,eleven 
isolates of Serratia marcescens were identified from them .Amplification 
of plasmid DNA content in S.marcescens isolates were tested in presence 
of chloramphenicol (1 OO}l/ml), tetracycline and starvation . The isolates 
showed variation in their ability to amplify their plasmid DNA content in 
the presence of chloramphenicol and by starvation as compared with 
unamplfied cultmes. While in presence of tetracycline (150 )1/ml) only 
one isolate out of seven showed this characteristic. Phages isolated from 
sewage water were used to control viabiLity of bacterial isolates. The 
results showed that these phages appear to be ineffective on these 
isolates. 

~I 

w';/\__;:.. 0---.a Serratia Jl ~ .)_yU a.._J_,i :Ujc (28) ~ ~I.J.lll o~ , ·..u4' ;..;j 
- " ·. -II - . • I - - . II - . . -; : I• • - I . ·- 1 ·'J I . ~ : I• • -'-l;i~ ' •. .., ....... ~~ ~.)A~~ '-lJ9•··•···4 0-a U~t ~ ~ ~.JA 

~.Jj.JI w~\3 '-?.J s?Ji ~I~.)~';/~ ltJc J~l ~ _;ll ~]Jy,JI 

( 11) uar> .~. ~, ~i ~ . API 20 E f'\J;j .J~I l~t3 A..;~_&l wi.J~';/1_, 

~ ~1.:9 w.fol . ~}11 w'iJ.---'-ll o~ LJ.4 Serratia marcescens ~]Jy,J :Ujc 

~.)La Jl j~Y. S.marcescens Jl ~Jjy,. w'ijc ~ '-?~J)l.;JI DNA Jl t...S_iJ::....a 

~Lp ~ t--:!~1 ~ c.illjS _, Tetracycline 3 Chloramphenicol L».~~l 

'-?~1 jl....4.JI j.»Y. t?~WI DNA u-a 1..\l_iJ::....a fJ.:., :.,·, ~ ~1.:9 ~ w'i J.---'-ll 

~ G):io<~ ~~I~ c.illjS_, J,a /l.J:._,fo'LA 100 jf...fo. Chloramphenicol 

w ~t ..hi9 ohl 3 ;u Jc ul9 c.illj ~~ ~ o ~ e:: j ~ ~ Y. oUak..JI Y.f:- w'i j.JI 
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=====;~ .... c,~.>;-oJl4l\ DNA -ll <>~ c,rl.?.- ...i;..o.Jl ]~==== 
. ~ /r-I..J:..Jfo.G 150 j.-..-.fi~ Tetracycline~~~ j~l j_p,.~ ~WI o~ 

• ~ > ·- 11 w'i ·.-11 ~ l- o · L • .n h.JI o~ · '· 1 ·I.C. ~ '·'I wl.t~WI ~~~ , _JJ ..fi>"" ...r-' -~ c.s-. ~ ~.) . ~ (.)A "&"' ...- ~ <.r ~-

. w"i j..-.JJI o~ ~ o ~~ ~ ~w lf:J r-1 ~ jc ~ <iJI w~WI u~ t.»fJ ~ 

~Ji.JI 

~ ~, (4) ~y.JI ~WI~ Wl_,ll (.)-'1~~~ u.a 1-AI.J Serratia Jl ~ 

u-d~_,=..LJI ~..>.ly.JI w~l ~ ~~ fo~I.J ~~~\ t_,:JI marcescens t_,:JI 

JW .J.Jj lJ.a A..;¥ W ~]ly,JI o4: .l.J:~I~ \.o\...cUAI o~~l wl_,.h.JI w~ jl , uW'jl . . 
I .. .. I - '" >•. • ( 2 6) - I . >• Jl - . . - . 'I ~ I I "I . > ~ )9 Jh ~~ ~ ~ ' W J9 "' • "' <L (_) .J~ 4..9.J....>-"" Wl.;ll..o....::l J c..r _JJ _jA .J 

. (8) Pseudomonas aeruginosa.J Staphylococcus aureus ' E. coli ~.P_r.. 

U ·- -'1 I · --'I ~~ tul t.,. · ··-'I I~ · · WI -'1 tl '"il · o ~ .J~ ~ ~ . <: IS"' ~ ~ y _JJ ~ .) 

4.J~ U:!l+l.o ~tuj uJ "i1 Serratia ~ o~l w~l u.a ~Prodigiosin J~ 

. (13) .b..l -'1 t -··II · · w"i::LJI · ' tl ·~1 · o ... < y _,..... ~ U:H ~.J _JJ U:H ~ 

·.ll:iA.Aol · 1 1--''-"""'~·-1 11 ··-'lwi-AI t-~··-llo~.d...ilil.! ~ tr ""''t"" .J _y.....<::a (J.Q Y'-' ~ c,s", ~ ...r' ' IS"' _JJ fi""' - . C?' y 

J__..al_,c ' Lipopolysaccharides ( LPS) ~.LJ1 w'-:1~1 j.l...-UJ ~tuH J:wJ 

:iJ~) w~y'll 0a.~ .. u Heamolysine J1 c:tu1 ~~.J' (19) yl~'l~ :i..t..U.JI L.9~l 

. (18) Pore forming cytotoxins ~ u~ ~I w\Jfj.Jy,ll u.a ~G. t.Jlc:l::u1 ~1 

j.L..c ~ ojl.....:)l ~1 Gene amplification ~~ fJ.;,. ;.,',1\ c:'b· a4 ~ 

wl~~ ~~ rr:..;..,-.1\ ~ ClA~I ~, (17) ~ wl)~'i ~~~ L.J\.:j.J_,.JI 

wU - -'1 1 --. '·'I wl.l.l..a ··""'·'I · · J~ ojw ·.t ww .L~ 1 1 ·1 ·-'I tl ·1 · . .A .)~ u-<=-' ~ - ...Y'-7"' ~ ,y -~ .J ~ fi""' _JJ ~ '-:? 

wlj\.....A.......JI ow ctu1 oJyj JG1~3 Antibiotics ~~I wbl...:o.JI c:tu) uc ~.J~I 
. (10) w~~~' ~"il ~b'll , w~y~l Jia r.S.ftl jly.o c:tu1 uc ~ . 

l.>-o ~I <:~ ~ ~~~ wb\...4JI uc ~.l;l Phages w~Wll ClA~I 

~]ly,JI l;.)WI ~ o~l ~~.J~ J:i_)JI ~ ~~.J ~ly,JI uc ~~ w~~"il 
~ w .J_,bj ~ -.::..wlS Phages therapy w~W~ ~~I uj ~ ~y,J1 r.S~I ~­

~Lytic phages :i lkJI w~WI w~. (20) 0:!~1 u_;ll u.a o.fo..JI o~l 

~I '.'J•a ~, w~WI o~ Jia u1 ~<:)WI~ 4-.ol~l ~ ~l...., ~ ~~ O.J.JJ 

~ ~\.J)\ ~l.o~ rwJ u.J.l;l ~]ly,JI ~J ~I.J_,ll ~Jl.o JbJ~ C.JWI lJ.a ~]ly,JI 

. (21) ~~ :i...J..o > ·.-ll ~ >I .II -~·- .l) ~l.J ~ ~ _JJ ..fi>"" ~ c..r .)y (.) ~ 
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========~~r-----~-·-~_._w_J_~_~_'_'J'_J_~ __ '_r_b_J_~_. _· ____ ~]F======= 

u';/L....:.. u--S. marcescens ~Y..» 0-a u';/jc. LJ<''J.:...~t._, Jjc. ~I~ 

ow . _g · .llA ··"1 ·'I DNA __ll -~·- -1 • • ~ ~ l!ll~ · \....u";/1 . _g ~ ~ I.,? c.j ~ ..,Y'-!" I..S ~ t.F y:.. ~ _JJ -' L.J I.,? ~ _)A 

. u';/yJI 

~~~~ 

~ ~.JA ~jW 0-a Serratia Jl ~Y..» ~ ~_,i ~jc. (28) ~ J~l ~ 

u';/~1 o~ _;.l...oA uts ~, ~.111_, L;_,_,pJI , C-'y.JI ,_)_;::t'jl U:H Wr..j.fJ 0t....u'jl ~ 

_;LS';/1 Jjlya ~~I. ~_,.JI ~.l.a ~ wlyi.~t .... <~ o.W ~~I~~~~ wl~ l)A 

I 4,yll ~ 1 o~l ~_,k:. ~ , w~ ~~~ ~Lp..~l wl~ ~j 4lli ~ '-i~l 

. ~_,.JI ~~ 

• . . • I ~ -: It" •II :i ·- )I • I' 'I I,.. I • - "" :i . - • ·- II ~ " ··-'I • . • l.......l..a~ ~ ~-' ""';:'-.) ~\..9.1..o::Ll ~ ..)\.A.,lC. J ~ ~_JJ....}-f'-' ~J ..Y"-" I It 0::., ''I 

, Difco 'Himedi) w\.5.~ u.a o~l ~fil_, ~I ~ljjJI .bL_,';/1 l)A ~~ 

, l:!_;~l _;tsi ' lj~l J~l , tj~l _;\.5.';/1 .bL_,i ,.:.u,"' ;..,•, lfJI_, ( Oxoid 'Maknur 

. lYL~I DNA _ll )SI_, 

~--iu.b ~~~ 4, wly·· .... ~ ~~ wli...a.ll uc tj_r.:ill r-lfi ~ w~l 

~y.J 0~30 _, 0~37 ~.J~ ~1_, ~_,sWI .J\.5.1_, tj~l .J\.5.";/1 k_, ~ b;b;.·,\1 

~1~1 4;.;·a 11 ~I _;~;._,~I wl~l 4)i't•_, ~.J)I wli...a.ll ~ wfil 

wl)-~';/1 L.;--A L.c ~ W.4,.;,· •. ,1 ~jS Serratia _ll wl~ wli...a.l :i.lab..ll_, 

~1_, S. marcescens 4..-a_jJ~ ~WI ~~.J4JI w~l uc lj~ ~~.J4JI 

Atlas~ L.;--A 4 ~all .1.:9:.;hll ~ ~_p...i <iJI (IMViC) _!I wl_;~l ~~ 

'. l!U ... DNA___..Jl Jb,.JI r:.Y~I ~ tuj .J~I_, ( 16) Prescott_, Harley_, ( 6) u_,_p.l_, 

API20Ert.l:u.J~I ~ly,..j ~(25) Seeley.1.:9:~ w~l \...& (14)Gilardi .1.:9:~ 

J~ ('J';,.;, 'i ~Serratia Jl ~Ji~ ~~ja.l ~~P4ll DNA~JA-4 ~ll.J~I 

0:1..)1.;., Jl ~~_,b. 41~ .bL......,_,I ~ ~jJ.r.JI w';/yJI ~ .J~I ~ 

I ~l_j;-_,_fola (15d0) ~4J ~~~Tetracycline (Tc)_, Chloramphenicol(Cm) 

~ .fol _,4JI uk ~WI 4.l ~I ~jJy.JI u';/yJI. I~~ )1.5._, JljJI ~ ~ 

~ ~I ~l_j;-_,_fi.;La 150_, 100 Jlc. ~fo. Tc _, Cm 0:1..)~1 l)A Jlc. j#.yl 

U:~jl..a.JI 0-a JWI j#..fll ~~I ~jJy,JI u';/yJI L.\~. I~ uk )1.5._, JljJI 
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.. 

======l~ .... <i-':!AA"\ DNA....!\ <S~ c,rl~ ~ ]F===== 

w~ ~ ~~ w'J'~I w.foi.J (12) Clewell~_;.b ~ fJ.;..;.,~,\1 ~ ~ W:.»l 

~ )W ~WI ~~lfo. ~~~~ ~~\ ~ ~ (O.D) ¥~1 ~~\ ~ ~ (jj 

..>--#-J L;,.:04l\ w'J'~I ~ (j~j)411 DNA _I\~. ~Lu 12 o.l.J ~IJ \.l:l. 

~ ~L..uc.'J'4 ~ ojf.y .J~ lA~ (9) Doly J Birnboim ~_;1 ~ 4 a.:..· aJ\ 

~~~~ k_,ll f"\~4 ~y:.:JI ~ ~'u U'l.J~ ~m ~~ ~~. (11) Brown-~.;1 

·tY;,,;.,~,l\ ~ ~ Cm ~L..:o..JI .U uL..:o..JIJ (23) Miller ~.;1 ~~I~};\ 

,.::.A~WI f'l~l;a S.marcescens ~~..?.- ~~;p ~~ ~ ~~I 

o~ L.Ua· :.,-._, ~Jjy,JI w"; y.JI ~.J:Po ~ o.AwJl ~J w~WI ~~~ 
-:c.,~' J,:..l j'l 6)lj ~~ 

~~WI J;p .1 

4.........c .JY u-- J_...a 5 ' •; · :.,j ~ w~WI Jjc ~ (7) Benson ~_;b ~I 

w1Ja.~· ~,," u-- o~_?.UI (j.J~I o4-a ~ J.a 45 ~J S.marcescens _ll ~;-» 

~.J ~~ (.)A ~l..u 24 .JJY ~-' ( ~";\ <.J:ll , u~l , "~\ , f"WI ~~ ) 

2500 ~y ~.? .lk. (jjSyJI ~I 0.ifo uc ( ~Jj_r.JI + Lj.J~\ o4-a) ~j.JI 

J)G.. ~\)\ .JYIA~ wly 6)lj '-;-Wijlll ~ G.J.ft, ~t§~ 10 o.l.a..l_, ~~I O.JJ~ 

~.Jfo.~ 0.22 y_,_..j.j .fo.J ~ Milli pore filter paper tY ~Y ~\.J) 

f"o 4 ~.J.l;l..l;b._, ~ .J~I ~~ ~ w~WI ~ Li~ '-ijjl ~1)1 ~J IA~J 

. 4-al~l ~J ~h.!\ ~ 

~.;ja.All ~~WI j:S.;J ~Jyj .2 

j..-..;Sy o~L::J u.o_>--iJ (.JL.Si % 0.7) ~~ u....a..i '-i~l ).S"il ~-' f"~l 

. (16) PrescottJHarley ~fo ~ .illj.J ~Jy...JI w~WI 

~~~~ ~_fo.3 

.... ,. ·- ll - _·.ll l- ' ·~·~'\ :;:: . .. L. w~ 1 "WI . ~ ,. ·- l\ w~" ·._ll 4...J~I ~ ' ,,,, -.J ~~~ JA-Y ~ ~ ~~ '-;:U ~ .. _JJ~ l~ • ~ 

u-- (J.a I~ 10 9
x 3.5) J.a (0.1) tY.) ~ (7) Benson~~ ~I ~_;bll 

Sterile ~ ~4-.j ~Li ("1~4 ($~1 ).S"i\ ~4bi ~ ~Ull ~Jjy,JI t)J.JI 

"1)1 ~ ~ · L · w"i ·.-11 ~I ~Lu 24-18 o.l.a..l ·· · ·-- -.11 -kl , Spreader ~ ~ ~...)= oc ~ ·~ ~ . 
~ y , 4 a:b" .J~4 4....ala ("1~4 .illj J ~]! y,JI _,..ull ~ w~W\ ~ (j.Jh.l\ 

~ .1......LJ wl.UWI 4...J~I · · JStJ\ ~ . ill~ 30-15 o.l.J ~ wl .L::ll .)_j_)--A . - • 0"' (j'l ~ _j - • ~ 
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==========~r------WM-~_'_w_·J_·~--~~-~-·~_J_~ __ ' _r_b_J_~ __ · ____ ~]F======== 
4 ah'·., ~ ~J!.:.r.JI _,..u.ll u-a ~L:.. wl:..b .J~ J)l;.. u-a ~m_, ~~ u-a wtcL..a 

. Plaques ~ wy:i ~1_, ~L..o'il 

~LlA..IIJ ~w.!\ 

l+·"i· .. 7~J ~Ji~l ~~ja.ll ~ .1 

wi.JL#'il_, .L:c.J)I_, 4Jlc::.~. II w\.h.:JI ~~>~I wlj~~'il ~tu w~l 

t_illl j~ ~jc (28) t~ &a ~jc (11) ul 'API 20E r-U:u .J~I_, ~~_&I 

~ ..;---:..'il 18.;., ·~_, ~~ wl~ ~ ~ w~ ~ S.macescens 

, w'i~ ~ ~1~1 4; .•. a ll ~I wl~l jjc. ulS jl . ~I.JA-=" wl~ 

. . < . ; 11 ~ 'i ' · · .. ·l:...JI '1 I JMI J jj'j I l.u::.. 'j \. · .. .1~ \. - · -- w · · q ~~ .) . ~ . --'...)--A="- - -' -' .) . '+"'::":'" ~ ~ .J 

bU ~ r--1 dlliS j_¢.:)UI ~ ~ c)c. 4-J.J~ f'jc..J wl_;wjl ~I.J .J~.JY. 

d!Jj ~I ~I . _):!~ .JI f' ..JP ~UI ~y~ ~W '-:?i ~ r.l.J il.J~I ~_yi w'i yJI 

(1) o.Jy-aJI ~ ~ ~ ~.J w'lyJI ~~&a DNase Jl ~yi ~j 

E. coli 

(1) ;.)~1 

CA ~J'.LJ S.marcescens ~Ji..F.- ~"Jy ~ DNase J\ r:Yi ~llil 
. ~I J:P E.co/i ~Ji..F.-
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====~~ .... <,~.l;A.WI DNA -ll <S~ _.J.P.- .......... ,jl ll===== 
f'J;I;., i ~ S.marcescens ~Ji.F.- ~~jaJ <:?~Yl:JI DNA .n I.$.JAA ~ll J~l 

~J~ 

TetracyclineJ Chloramphenicol U!J~I r'\~4 f'J;~;.,ill 

Cm · ..)~\ 1- ~ G.. U\jc .b~ I 1- ~ • ·- 11 w'i ··- 11 · l.ll.:..l .AJ .J U:! ~ • .J - .J ~ - _JJ~ ..?"'" _JAJ .J. . 

ul h_,_J ~ JI_;JI ~ J.<. 1 riY:..Jfi:l~ (15d0) ~~ j#.l.fo-3 b.~~ )tSTc 

We.~\ w'i · (7) ·I h · jl.....AJI · ~ ·.~( • ojl.J · .AJ WA,j ~ w'i ··- 11 ...r-c (j . .J U:! U:! ~ y . .J . .J ..?"'" ~ 

~ ~' ~ r1 ~l:JI.J J.<. I r1Y:. 3 fo'v. 100 jf.fo. Cm _J\ j~ j.P.-Y. yUJI 

· 1 ·I I · .cL_.a 150 · .. < • Tc jl.....AJ ~.~._ •.. g ~ • ·- 11 w'i ··- 11 · l.U~-' (.,.)--" I" ...? .J...J->": ~ ~ ~ (,S"' - .J-l...?.-' ..?"'" U:! . y 

' 1 rl_j:.3 .ft:!L..a (120-60) lS~I ~ WI.J w'i_yJI ~ ~ (jjjl jf._;JI ui.S3 

.J---;:i:. .J ~k..JI ~ _jj y.JI w 'i _yJI tJ.4 ~I (,$ ~ ..))411 0 N A_j\ jp, y .J:!.lli ~ .J· J.<, 

w'i jc (7) wfol ~ oh ~ )tS Tc3 Cm U:!jl.....AJI tJ.4 tJ.4 ~k j#>lfo. ~k..JI 

' L....::u , J ·. -'1 ~ . q u~l ~.ms · jl.....AJI · u~z ·.~'I ... , '-, -- -. ~~ ,_ <:: .J ~ .J '-?' .J U:! L)A - ~ __,... ~ l}'J ~ 

( 1) J.J.l;JI ~ ~ ya fJ'' I;.,·,)\ 

Chloramphenicol .1~\ r'1~4 ,,J;. ~..a::JI (1) JJ~ 
I 

: <,~.l;A.W\ DN'A ....ll J!S:Jl .f~~1~.' ,,, 
:tw;~';l~ 

.. l"i 

;i~ ( ~ I ~"1_p J~l-4) .. 1. • • . JWf:i.~·J;:· JU:4 . r!J 
I 

J#.fo. Cm .1~\ .1-F.--J: J#.fo. Cm .1~1 .1-F.--J: 
• J!)a.ll 

r 
tlJ-.11 

,, . 

jA I ~I J;- J.A!LA 100 jA 1 ~~..P J.A!LA 1 o • 

27.88 29 CJ.F.- 1 

23.78 24.7 C.J.F.- 2 

69.45 23.75 Jj,?> 3 

51.5 28.85 ).J.I! 4 

30.12 30.22 )J.I! 7 

69-.8 50.65 ~.I 10 

87.15 25.8 ~.I 11 

ol~ ~ ~ y~J)4ll DNA _j\ lS~ ~t_g ..h:.._,l o)kl J.J.l;JI tJ.4 

W-i\.S ~. (7) t~ tJ.4 (11,10,4,3 ) ~ w'ijc cui.} Cm _j\ j~ j.P.-Y. 

, Uak..JI ~ oj#>y u~l (3.5 -1.5) lS~I ~ W\3 DNA __l\ jf.y.} o..)4)1 
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========~~~----~--~ __ u_j_~_~_'_iJ-~J_~ __ '_r_b_J_~ __ · ____ ~]~======= 
tAl ~ · · ~ t_.. ~lill 1 -~t~J.Q ~""~ ·' · ·.< · -' ·- 'I · lA ~ ~.t\ w'i ··-'I ·l LaS ~ ~ ~ ~ • "&-' ~ ~ u-":1 i c .J..fi"" (.)A .) '-rr ...)"-' c.J 

~m ~1 w....:oi . ~~ ~~ .J4J:al ~ ~ .J~I 0A ~~ w'i yJI 0:\.fJ .k,.. _,1 l!ll~ .J 

rl~~ ~ j.Jc ~j4J ~ o.J.lill ~~~Y4l u.il£ (3) .dJyJI ~ ..69.! ohi.J .dJjc J 
J.......o /rl.Y:·.Jfi:G (58.6) ~~ L?~Y4ll DNA· j#.y ojyj J)G.. 0A Tc _l\ j~ 

'-ii .at;_____; ... :::....~ ~ ~ J.a / rl .):-.J.fi:ILa ( 44.3 2) ut.s '-? ~~.J .ua~1 ~ ~ Y.S .fo. 4J .Jti.a 

. w'i ··- 11 ill j,J.Q ··""1 •11 DNA Jl · .. < ~ . .J ojL · ...)"-' ~ . Lj ~ ~ ~ y '-r ,.) 

rl , .. ~. . ul .L...lc w'i j..-.A.ll ~ .} ~ jf. y ojyj J)G.. 0A ~ j)4ll ~ j.Jc ojyj 

( r) oj' .... .Jl yjlyll wl)foll ojyj ~I i..S~ ~.J Cm _ll j~ 0A ~\.c jfoly 

~_>--.Sj G c--a ~ lw.J w'i j..-.A.ll ~~ ~ jW'il oj\.cj r' t; ·, j...?..J uc ~ 
w'ij..--]1 ~ t;.l.......;AY4ll DNA Jl j#.y ojyj r.Jc ul.J (24) u.J~I _,Mitsuhashi 

~~ ~ j.Jc ojyj ~ w'iyJI ~~ .} t;~Y4ll DNA Jl O.Jj§ r.Jc. ~ ( 7'2d) 

, " C:c .. ,.;. , ;., I UAC ,....., u.i\.c , c.l.!A '·""1 •11 DNA wl.U ·~ u·l ··.c. ~\j u· -<~. u· i ·.< · · c.;; \.. .. u-- '-;f' .. ~ .. ...../7 & u-- . ~ ~ 

l.l..J. ..L.....l.4 ·."\1 ·'I · .< · I::·. .l.l..a '·""1 ·'I · · j.Jc · I 6.J..:.. .l.l..a '·""1 ·'I · .<' ~ .J -~~~c.aU""'-~~ c.J, ~ ~~~~·~ 

. (27) Clewell .J Yagi ~La c.a l}.l~ 
~.J Tc j\,;., ,I\ j~~ tAI_ji:..A ~ ~ wl~j)4ll o.Jj§ r.Jc ~~I U} 

u.J~I 0A.J RTF J~'il J,a\.c ~ WI.J Tc j~ ~.J\i.JI wt::J.J.J-4 uJ ~j i..S~ 
j~ fl':..;., ~. ~ ~lill .U ~ Jt:D~.J oj~ o~ ~ 4..k.~ ufo. RTF Jl d 

~ ~u u~ j§) ~~ o~ ~ Wc.L.Au ~~ r oj.h...JI c.a :U.Jti.a ~ 

(27) Clewell .JYagi ~.fijla c.a ~ I~.J ~ y,S .l:lc. ~j)4ll c-...w j.Jc ~ ul....oii . 
· · . ·<II DNA Jl LtS 'I ~ \:w\.:j .l.l..a ··""1 "I DNA Jl ;iJ:JS ~til . _j ~ ~~.JA.J~ (.S"', • • '-? ~ ~ . ~....?' 

. ··<I ~ i L.JS ~ .l.l..a ··""1 ·'I · · j.Jc · :'1 ~ ,.;, . :.,~.1\ UAC · .I:. ··11 ~ · ~ -~ ~ u r- , UC ~ 

U} ~ (22) u.J~I.J Mattes ~.fijla c.a l}.l~ ~~ 0A ~I ~_;JI ~La ul 

fl':. · :.,~.1\ i..S~ ~ ~ 0A u.i\.c E. coli ~y_p.. ~ Tc .1J ~.JtiJI ~La wi~..Y-:JI 

~ r.Jc c.} (2) t;~'il ~~.J La c.a ~l_hj ~~.J. 4-:!1c. .dJ~I wlj.J_,..Jl ~I 

Jl j\....a.o 0A ~\.c j.&l yl :ut.::....a .Jj~ 0A .dJ .Jy...JI S. typhimurium ~ _; _p.. w'i jc . 
. w'l/yJI ~~~DNA Jl i..S~ \,:...;.,4 )Late .i...AI~I r.Jc Jl:ll~.J Tc 

~. -~ J,o ... -,- I ... ;.;.,',11 ~ u·l -~~\.·'I~ '·'I,.::, '·'I ~till\ ,·,,ij \,_ .. . c...r-- r-- ( .. .. & .. ~,: __J-J-J { ~ \..:.... u::;-;-. 
~ ~I rJ'· :..,~.11 ~ r-ll!ll~.J :ut.::....a .Jj~ 0A .dJ.Jy...JI.J ~I.J..l.!l ¥ w'i yJI 

~.J (1) ~.lll 0A JS ~~ ~j w) .. tl La co l}.l~ I~.J ~ .J~I 0A w'ijc 

, E. coli ~y_p.. w'i~ ~ J<~'? wl~~ o.J.L.! rj_c. ~ (2) Lj~'ii.J (3) 
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=====~ ... <,1J;.o]l4ll DNA ....l\ cs_,:;,.....l _..l.?.- U,.....,:i ll===== 
• ~ ~~ , .. y> · .,~, c.} JljJI c)c Salmonella typhimurium .J K.pneumoniae 

. ~~I .4JjWI ~ Wl_,ll ~ly.JI wi~Y4 ~ 45~ ~ ~~.J .c)c AJ'i~ I~.J 

~Jl ~~~ ~J c) Chloramphenicol J~l ~~~4 tJ; ,;,iU 

. _j ~l:JI ~ • ·- 11 ~ I·. -11 • o · .. < ~ ~ .ll-4 ·."'!.11 DNA _JI ~ .AJ ~ ~ ~ .JJ..fi""' ~..,.J ~ (.)A -r--Y ~ .J ti ~ ~ ~ . 

(2) J.J.y..!I.J Cm _JI ~~ 0A ~~ j#.lfo. Uoi.....JI JP.J Uoi.....JI ~~I ~~~ k.J 

~I.....JI 0~ ~tu ~~ 

~JI ~~~ ~J c) Chloramphenicol J~\ ~1~4 12;; ·4ill (2) JJ~ 

J:S~ Cm .l~\ .l._?..~ J:S~ Cm J~l .l._?..~ 

~ 1 ~' J:. JJS:LA 1 oo ~ I~\):. JJS:LA 10 

33 .2 33.4 CJ..P.- 1 

42.9 43.6 CJ..P.- 2 

62.25 29.35 JJ-F- 3 

52.75 25.5 ).J.l! 4 

98.56 24.15 )J.l! 7 

96.85 85.05 r.l 10 

93.6 57.7 r.l 11 

c)c w'ijc- (7) t~ L;A w'ijc- (5) J wl~j)4ll ;;.Jj§ ~ (2) J.J~I 0A 
,,.. · -'I · lA ~ ~.11 w'i ··-'1 . ~wi-llA ·."\t.ll ~ ~ ,_..: ·. ~.k. · . · ~ c..s--- (.J~ (.)A .) (.,? ..?-' '-r ~ ~ ~· ~ ~ 

ti~Y411 DNA Jl j#.y ;;~4J J)b L;A ~I ~ ,~,J; ... _,1 . ~I o~ .J~J 

Jfo oj#._jJ w~l (4.5-1) LSj,.JI ~ WI.J oj#._jJ ~ o~4jll uts ~ Uat....JI ~ 

j#.y ~>~4j ~ .I.J.J..l ~}:ll ~1~1 k_,llr-1~~ C!~l ~ uJ ~lAS. Uai.....JI 

. _j .L-i.JI o ·. .< · ~ :U ~ b .. ~ ~ w~i ~ i 'I (7) 4..1 ··-'I . J .llA '·"'1 ·'I ~.) ~y ~ .) .. .)-9J .J . .) I.S' ..?-' '-r ~ ~ 

t y:. . :., ~. ~ ~> .J~~ ,:fo ~ 4..1 ~I o~ ~ wl~ ~I U} Fl ~ Uol.uJI _;:e ~ .J..>JI 

. ti~l ~yJI k.J ~ Cm ~~I ("~~~ ~ ~.k. 

~ w'i ~ -'I · l......l..4AU • -< · Leu w'i ··-'I - t._ A • .J .llA ·."\1 ·'I · .. < ~ ~>~L · ·I ~ ~ .J . . . u~ . .J ..?-' r-- <.r ~ ~ -r--Y ~.J UJ 

~~I I~L l!il:l .<II Uc.\.....41 ~ ~ ~ ..... -'1 . .. ..IJ . .. .1u.ti:J • .. L~ f' . .J f' .Y-'IY4 .J~ .J-1: I... ..J:U""' c.»JJ..Jt' ~ .. . U*'"" 
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=========~~----~-· -~_,_u_j_~_~_' _iJ~_J_~ __ ,_~_b_J_~ __ · ____ ~]F======= 
~.J J C!w.,. ; I~ 0A . ~~i ~~~ k.J ~ ~ ~]l_r.JI ~I ~~.J Cm 

. ~ . .;. . :..~.n ~ ·ui-..:j . .J · 1 ·-"i ,., .< · · .. Ltc ~ ~~ • .lll .l.l! ~ ~ ·-'I w'i ·. -11 t~ .,. ....;;-~~ u~~ ....1 .. .,. _r~ ~ 

S.marcescens t.o~.F.- ~'J.;p ~ ~ &~I .3 

A..J~'il · wlc~ ~ .AJ ~ • ·-'I w'l ··-" wtJjWI A..J~I 'tu w:w • I...)A .).J_)A • ~ y~ ~ ~ . ~ ~· 

~ ~I.J cfo rl ~]l_r.JI ycilll ~ w~ ~~ Plaques w'il&JI .JI wl:..WI ul ~~ 

. A (2) o.Jy.all ~ ~ .JA L£.J o.J~ ~ tj~ w.i~ 

(2) 0.)~1 

~~.F.- ~'J~ ~~WI ~L,.QI ~<?Jii jJ_,.s:l.J\ Plaques ~~4JI:A 

S.marcescens 

~~ )ii..JI rl.a.ll 6A ofo ~ ~'?J'ii 4J~I Blank plaque :B 

wL.UWI A..J~I ~ ~ .<··-'1 Plaques Jl . ~ o .<~ k~ A (2) o ·· -'1 · ~ . ' . - _,............. lF .)~ _)_,.,.-.... I...)A 

~~~ B (2) O.J~I ~ Blank plaque Jl c.a ~.J~ .d...u.I.J.lll ¥ ~]l_r.JI w'l~ 

oi....A . ;; ~ <: j~ ·~ .J~ L;! ~ ]l _r.JI ycilll ~ _;b:WI ~WI 0A o _;b! ..b::9.:U ~ 

w'lj..-JI ~L....o\ ~I uVJWI uJ ~ 1~3 ~Y..?. ~ uc O.J~ ~ ~.J -o.J~I 
tji Lytic Jh_..JI t>JI 0A cfo rl3 Lysogenic ~I t>JI 0A w.i~ ~.J ~_jJ_r.JI 

DNA ui.J 44:--~ ulbf· .,,'JI O.J.J.l w..a~l J: ~]ly,JI ycilll.b+W ~¥WI ui 
• 4.1G I~~ ~~ .J ~.; y,JI ~~ r ~ .JA .J..f. ~~ ~WI 
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=====~ .... <,!J;AJ;411 DNA -11 .s~ ,_.I~ U,.....Jl lF===== 
~Jjy... ~ (.$~1 ~~~ ~Jjy... w'l~ ,~'.') ·a' (.$~1 ~ 0-o 

f'~ ~_,!! wswWI~~~ S.aureus , E.coli, P.aeruginosa 'K.pneumoniae 

~~I wswWI ufi ~j .:J_yy ~.J 11\J '"~~.J~ ~ ~tk 'l.J ~I.J 0bU-a ~~ .J~ 
. S.marcescens Jl :V,_ijy... ~l.....o'j A. a· a.:.~,a c.,~> ~ J~\ 

(21) Lorch J (20) Kutteru-o JS ~>_ftj ~(:A~ ~tw u-o .l..flJ ~_;JI ~ ~ J 
~I.J.:J ~L':u (:A~ r-3 <.S..?-1 ~ 0-o, ~.J4--JI~~~ 0A w~WI Jjc l...U~J J~ 

Serratia ll AJh.JI w~WI ()A ~ y (34) Jjc ~ ~ ( 15) Brown _Jlamilton 

. ~ .J4-JI ~~ ~ 0-o 

~~u JJ..-L .J~ ~ ufo. ~.J Jh,.JI t~l l>A w~~ ~ J~l r-jc J 
.:J~ · · .<. ·1 · 1 ~ .. 11 · t -··'1 11\ · w\iJ~ 1 ... J- --'I ·I~ w\iJWI .) (.)--A U..M u ~ (.)4 ~ (.)4 ~ ~ ~ u. ~ ~ 

~ '· ·• •1 ·-'I r, .•.c:. · · -- ~.11 w\.Jlilll ·1 .. 11 , WI ~~LJ..a, ~ .~.11 · .c:.~. ~ ·1 ~ ~ ~ ~ ~ ~ c.r . .J .) ~ ~ ~ ~ . ._? (..)_,......., <.$._?-

,_ ·• .•.c:.~. ~.11 ~ j~ • wll!WI J · :i....u~l 'I (5) · ·1 Ashelford Ltl ~ ~ '-?*' .J (.)4 ~ .JC ~ • I..S'. u.J..?--' .J . 

jl~l, ~~~~~~, ~jlll ~ .J.:J~I~~1\J 4J ~)I' •J·<uiii.A.J~I..: ~1~1 

. .J.:Jl..a..JI 0-o I.A _;i:. _, w\.Jl+JI J 

· L:..WLS 1 • ·1- J- --'I ~ '·'I w\iJWI · w · ~ 1 • ·11 ~'·'I ~ ~.11 'tull · ()A ~ ~ ~ (..?*' ~ (..) . ~ ~. ~ ~ (..?*' ~ (.)4 

~ • w'l · G t ... -o .L. ·'I . .J .~....al~l ·.c:. -· 'l t -··'1 11\ '-'-~·'1 t -··'1 _JJfi" ~ ~~~ ~ ~ u--;i ~ J~ ~ 

. ~~I ~Jj~l w\..:l.....o)'l <:)k..} ~1~1 ~'ll!.ll~J S.marcescens 

. ~~ O.JJ.:J ~ AJh.JI w~WI ~<:)WI~ A_a,.:,~, ..• JI ~J 

.J..I~I 

. (2005) ~y.ll ~~' ~jlll ~,~La AJ~.) ·~ ~ ~')1, ~bll .1 

J_._...o_,..JI ~~ ' ~_jlll ~,~La AJ~.) '(.Sab .• H j;jc ~ ~j ' <.$~'11 .2 - ~ 

. (2002) 

. (2000) ~y.ll ~~ ' ~jlll ~ ' ~La AJ~.) . f'jb .:Jyt ~ .3 
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