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(Fooks and e JS Jee il calias a8 g daliadl) 4y yhadl) o adl jalS £ 5V (40 de sana
JS& Aeadiual) Zall il o) Gibson, 2002; Patterson and Burkholder, 2003)
Bt e LI L 3 LIS melal Aaiial) wil )y Vs b (5 om 3 joceS il
s Sacchromyces Jis & s> 5 32aS Caiai 5 a1 S Laa @llia 5 4 gl 5 )6kl e
.(Dhama and Sigh, 2010; Hajati and Rezaei, 2010) Aspergillus s Bacillus

Dbl pe 4t jlie vie dlaiaall jllaall A8 G g gpall el dpaal il )
sl 3l S ) (Abd El-Hack ez al., 2020) ¢l sl delica i i gl cilsliadl
QS ey Al (g sal) ) j2all mllaias Werner Kollath ¢ ) 3) iad) jlae e < yai s
O Opsallall 1l sl @lly e S slall Jal (ga elaedl] anall gaill &y 5 5 juin Aiha sa
ailoa OSar Ul o (ad Bl JS1 dala g 3058 (g ondl jmall 2585 (allad
e JIE O (S W g Al g o) 5 oS Jie dacadl) ) 5all 28 Bifidobacterium
de gita (goanll jomall jalas o) (Morelli and Capurso, 2012) aa el adil 2l
Dlaall Il IR (g sl 518 padall A3 YDl ulall e il el sda J e (San (S15 ddlina g
Ot ) (e 5l ) «(Fontana ef al., 2013) slaa¥) 8 4380 4 gaall ClBSH G (40 Lgd
Clatiall e bl Jall JMA e oy g sad) ) jaall Lol 8 Leddiusal) 2l ol o) il (e
badl e aa=ll by Bifidobacterium o8 s> 5 SESO Gasls adil et g3 jeidall
(Morelli and Capurso, 2012; Forkus et al., 2017; Ran et al., a5 ) od¢d 5 AY)
O yiaall g Gl die aladiul) deild S (aelad daiiall 2l all Csaal 3 2019)
O LS 580 amd e (e () silay ol 3D 5 50U aa (et e Ll ) sl
Lsne £ 15l e B i Lgia (5l ] o o (1 A e (g AT 31 8 ol ol (g g ) 551 03¢
(Vieco-Saiz et al., 2019) a3l 8 J 5 i $<I) ndd 5 ¢ la yudll (0



Ol B g g masS daadivual) Ay gaall sLal) £ gif  ¥-Y

Bacillus &5 & 1) -Y-Y

A0e OS5 s ) ymaS adilyadl oda Gulial) (ans A1 455V 8 aaiiul
e A bl Al Y ) Al ) S asal duase adila A il pall Gl
(Mingmongkolchai <l siall elaal (3o liayl 5 61 56l 5 elall 34 51l (e Led 3o (S e ) 502U
L & Wil e Bacillus subtle ¢ s <)) LS 3liai and Panbangred, 2018)
Leds damally il o (50 Ay sl <ol il Leaba (a9 Apudldll g lall Jant LeiSad ¢ 530
Slo Jend (5 a5 jaaS Lehee Janis colaad) Y Juall (ganall (mdlal) daglia e 400
Lyl 5 oy Sl 3alizas 3l 5o 780 (33 sk e A sall adilsall (e Capcaall slasl o ddailall
(Farag and Abdel-Alim, & 45 nall 40132l 3 gell Je dpia joll adil ol ae (udliss
2020)

Lactobacillus adi s : ¥-Y-¥

AN Gaala U] e Lualall Ll o S danal dn e §1 6 43S0 g6 ol o
308 Apmal) Al (ppuanil (5 on 5 jaaS 223ty Gl sall slasl (g il jall 038 Joe (Sa
L. acidophilus s L. sporogenes .2 al sl oda 153 (e (Alagil et al., 2020) Al
Gk e A jall 4 sl 2l jall Caniaall Ao lie Gauat e 538l agd 3 L. plantarum s
& e e A yall adil all Ll 3 Competitive exclusion il sy duala
(Neal-McKinney et al., 4 pall 4laall o sall o Loyl Gl 5 olaal) 8 Glaily)
2012)
Bifidobacterium agi_a :¥-¥-¥

Balian 3l e ) dpald Lo ol S el dun 5o 1M L Sa e 480 Y afil
Bifidobacterium L_s& «(bifidin and bifidocin B) Bacteriocins Jis il all
sl sall 38 Jaxt Capm LAY (mals 5 SO (aals ) e 5,080 Ll L bifidum
.(Abou-Kassem et al., 2021) duia yall 4 grall ol all gai b e
Saccharomyces cerevisiae 8 i : £-Y-Y

DaaS Al 5 jaed ardiid Jalal) sua 5 eukaryotic ) sl dsa ddhs da LS oo
amylases, proteases Jie cila jil s el  dyisal Gialeal # i) e dpaldll led ) (5 5n

U W Saccharomyces cerevisiae 3w o) .and lipases (Ahiwe et al., 2021)
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Lo o Jand 3 palll 2 558 8 ZaaliiY) s0b ) s Cauaall Lmaall Al (5 sise gd ) b age
LaS 5 danalgl) oy 331 Alled B3l ) 5 anagdl Cppaant e Jani s elaat) Jala dpua jall 2l ol
.(Ogbuewu et al., 2019) el Jleall juiad o Loaj Jand

Mode of Action of Probiotic ¢ssadl Jieall Jas 43 ;¢-¥

208 5 5m e adlsall salcaall o gall 5 4 panl) Galaa¥) U 335k e Gl jeY) Gl
adil 2l Blaill aie o (g sall jadll Jony AX (Tiwari et al,, 2012) G5 ouel)
Jdazys (Tiwari ef al., 2012) (omdliil) dlaiinV) aladinly elaall 5 jleday () 13l Lusdll
Al e Liall LAY e 53l 55k e Cinmall Lo liall Alain¥) 330 ) o (g el ) all
Antigen presenting cells daiuwall 4axiall LAY e X regulator T cells 4akiall
83b ) e Jams LS ceffectors T and B cells 3% 5all 48l 5 46l e liall WA e 4
dul 0 oolsl 85 (Oelschlaeger, 2010; Fong et al., 2015) slaa¥! i dpeadill LAY
Oe el ddee 33 aty (g small alaal) eLiall maad e Jamy (g ad) aall o ) s )A
(Roselli et al., 2005) aludl aagll dulae & 3aelusall 5 dpaingl) Sla 331 513 33k
elaa¥) A8 ja ety elaad (o lelall Galall st e dery of Liad oSy olld e Sliad
Gl g ) e IS pabiaial Jemn (3 n g omel) a¥) 32035 Led Audalaall <l )8y
(Raghuwanshi et al., ssmairally Spiall s paally asuallSlly (uladll Jia alaall

2015)

LAY Seay K5 salimall sluaY) )5 Saéad o Jony (g ouall 5 aall ()

(Tiwari et al., 2012) T- natural killer cells 4Gl dmplall Zieldall LAY 5 daalil)

G 4 sall Ape W1 g Q) aal jals Alal) Hlad e JIE () (g ad) 3 mall adil jal (S

Sl all aal &l s (Jones et al., 2013) pall & s yiad s il sive il Sl Ly

V) HINg Lsehall 308 g 5lé e 5860 8 Lactobacillus plantarum a5 s s 3l
.(Rather ez al., 2015) oY a1 dd g e e Jaall 400



Effects of Probiotic on sl JS& Jo g gaadl jjaall 8l ;oY
Intestinal Morphology

b el claal) JSE e gsall el @l il Glal) (e HES s
Gee Glo Lad Jims dysmal cilile 3 e il 55 4l (g gall ) aa) Jlis ) ¢ spball
(Olnood et al., 2015; Abdel-Moneim e 4adal) slaa¥) (e ¢ ja (A Sl slaa¥) LLA
.al., 2020; El-Moneim et al., 2020)

Lozie 8alll & 4y snall e 30 Jsh A 32h) Jgean Jan o1 (s AT A 0 a
al (e (b cpanll e pdie Galill o gl 8 mall aS 8 Bifidobacterium <Y (s o
(Abdel-Moneim et al., 2020; El-Moneim ef al., Wl Gee 3345 4 Juasy
mitotic cell il aludi¥) Jaskity o s (5 saall 5 jaal) (o ) (s AT bl o e jLET<2020)
el gl 5 dpanmgl) 4 leall LAY ASH juiat e Jeny s 488 slaad) LA division
.(Samanya and Yamaushi, 2002; Bai ef al., 2013) <ble 31 Jsha 8 830 51 Jass
4013ad) 3 sal) abaia¥ daadail dalaall 30 ) (e aclun calile 311 J ghasaly § o)
Jeny slaa¥) LA Bae 883l 30 Ol g Ul gy ()55 8205 A el Ul g a6 ) g
a3 Qa8 e Jead Callaall d30g3 (85 400320 o) sall aliatial Jl85 5 <oy Y1 5180 Jali e
Llee 8 Liayl age Ledaai 5 LedSE 5 4y gaall e 30 Jsha ) 3 (Singh ez al., 2011) ikl
0o B8 AaeS (aliaial Lo aeluy dailiall cilble 3l aiall JSEl o e Dzad ¢ yildall gad
.(Pelicano et al., 2005) 4 sxall SLLe 51 038 J sl A 3L ) Capss 4003210 3 gal)

Effects of Probiotic on 4slial) 4t o gl jjaall gl vy
Immune Response

adil all dae 8al) e damyy Gl jed Allaa) aaey aall (g gl 5 jaall Caaly
(o )l sl dana b laga )50 dranagll 3Ll Cali (Smith, 2014) Canaall 8 324l
DMl i dlee 34 )5 e A g el 8 el Cupl) 3 g o Sl 5 LY 300 DA
Calsall 4035 4 o) jall o3 JAXS B subtle JUa)) Juw J=d ¢(Sohail et al., 2015)
Gy (g e Y 8 draa sall Do Liall il g gISH 5180 OIS (e slaad) A (]
e S (Al aUad aladii) #laall e e gene (8 Jaa o1 3) ¢ Ul ISR o el 30l )
sie 5 Ayl de sanall A g sall el Lo s sind 6 Al Laiy bl (8 g gall )
ddde cuhel il de sanall & dpeliall il s oSN 33005 i Lagy (e 5 a5 jee
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asall die Jan 5l 5 ¢ Al dile Cudael Al de sanall ge 43 8all (5 o) 5 aall e (5 i
5okl de gane pe Ljle 7YY Ay Sl Gyl du 52l cpma Y5 SE
Al ddall daall g Aaad) Jysail) 361 8505 301 o328 (5 3255 «(Amerah et al., 2013)
lipase Jie L JLall iy 31 5131 e 5,080 W) B, subtle ) 5omal il s o) ()
Gl elaal Jaly 20030 ol gall Jilas e Jaad a9 )5 protease s amylase

.(Abdel-Moneim et al., 2020) 48132l 2 sall aliaicl g aas 8324 ) Basa

4 galll LA a8 (33 sk (e A grall Ao Liall o o (5 saad) ) aall Jany 3)

(Abd El-Hack ez al., CD4 T- lymphocyte W3a () il elaall 3 jleda 353 52 ol

Aialll LAY Jaads e 48 (53 5k (0 4 rall delial) o s uall ) rall S5 LS 2020)

toll like receptor (TLR) Jsill 4z <l 33l j ddassl 53 5 saall oo Ll Sleall a4l
.(Baietal., 2013)

owadll 830y e Lactobacillus s Saccharomyces cerevisiae 3 s Jazs

Jall 4nd OOLElee S mRNA expression sl GauS ¥ (55580 (aslall il

gy o oo Sl () sall elxal 8 (TLR-4) gl )l J sl g cise 5 (TLR-2) AU

dae Liall i o 1SN 38 3304 5 e 3,38\l Bifidobacterium 4« 5 > s Lactobacillus

(CEtin et al., 2005; =l 3 da il s saill 3alyy 3 Lulay) palon Laa aalll 758 &
.Abdel-Moneim et al., 2020)

Competitive Exclusion (Uil saiud) ;v-¥

Jad gb ol e b ynia Sl (g pall 3 jaall 3 53 ga gall adil jal) Gllias
L) Ma sy ey Lo 138 g 2 gacall SLE 8 Lulis 558 30 Byl iyl (e (il
DA e FAY) Jlua ol (il a0l dppall VDL A glie U S oLl Gy koo @l
ol all aibad ey (Abd El-Hack et al., 2020) 45 4 jeae ClS e g gis)
5l Lgiley il elaadl 3 ledall dildayy SLailV) e Wi a8 (5 anll mall 8 52 sidl)
s e (al e Clinse slagind o Jargs o 1S5 8 acluy 135 elaaY) Jaly bl
Dsehll (8 A0 yualiall (aliaiel Cpead b Lyl aaliy s (Blaily) a8l ge o dudlidl
.(Fontana et al., 2013)



Colibacillosis in Poultry ¢slgall 8 4 gl gill Ciluant) ¢1a ;A=Y

Definition of Colibacillosis 4 ¢l s&l) Ciluanl) (2 ja iy 25 2V -A-Y

dpnse e gl ) Colibacillosis sl st cluasll ¢l mlhias lhy
Lwsdl) Escherichia coli 45 s sal) LSy i) 4a 6 ya Lgassd Systemic 42> sl Local
el aausi 5 Colisepticemia (st sill (s saall (LY Gial Y 028 (ol s ) gulall (ial Y
<ledlls Coligranuloma 2 sisall uall o) 5l s Hemorrhagic septicemai (8 3
oaull 318 il s Peritonitis sl slie ledlls Alir sacculitis 4 sl (bLSY)
ol Ll Arthritis Jealdall Qlgdll s Orchitis =al) Sldlls Salpingitis
(Abdul-Aziz and El-Sukhon, Omphalitis zel! S Sl s Panophthalmitis
1998)

Economic Significance oaall &abady) dzaa¥) ; Y-A-Y
(ol sall (8l sad Lamall de gl (il ja¥) ST (e 4 o) gl Cilpuanll oy yiing
alac ) 48 e sasiall Y sl Cilas 385 ¢l sall 8 Laba®Y) leadl) e Jsse O5Sos
Claills Llay) dai Gl alane iy YOIV ale zlaall (e oo/ Jlile 0,V (e S
(Swayne et i sl g8l LSy 03091 da i Lgaanst Sl 5 (5 ]l GUEY) (i s 5 Al sl (LS
O sl Jans sia Loal A0 sl (LSY) gl bl aalll = 5 5 (ladad ) 2255 .0l 2020)
ol o A slie I LS (Russell, 2003) & sl sl LSy p¥h Aban pe (585 i) (g0 Bl pnsa
) BS AplaBl led Gigan ) ool A sl laliaall (e apaell A 61 8N LS 530!

.(Hasan et al., 2011) o))

Classification and 4. sl sal LS ya) da ¢f o S g Cieali s Y-A-Y
Morphology of E. coli

YLl ga salidoa Gl a5 Enterobacteriaceae 4 sxall adil jall dlile (g 55 o
.(Bettelheim , 1994) led oulisl o1358 daseal) a5yl 5 0 50 KU jalima araiasi s Ll s

B3 81N A Sa e cal S dral Al Ll 4 01 8 LSy 5000 ol ja il

Sy paall s JSEN 3 juata () 0S8 S 5 gaill Canma ol age ol ol i Al il (4a
sali Ladie Ol pentine JSG o el 4 o 8 LS 581 () cdaad) Jal gusY) Aa) 52 48 jaie
Laidia Ol jerivall 228 jeliiy el Y 32a) % YV 5 ja dajo 84 ) bl e



R I

(Rodriguez- S sSte J\ST a5 e Liati die (4S13 3 gl 5l puadl dee 33y 3 dyana
LS ¥ e AT g5l i 2 51 ) LS a8 45 s e Sl Siek et al., 2005)
aely ol S saball e Legd e a3 U B albertii s E. fergusonii b s e \e s2i J3)
iy (Forgetta ef al., 2012) dala) daall Jlae & 4paal Led 4pia jo Silaal e 3 30
Gy g as yamy 1Y) 3 Aal ya) ilas) e 5 paal) Ld A o gl WS ) of Lial
.(Lagace-Wiens et al., 2010) 4 snall clabiad) ai dle 4. 5lia
Resistance AL Gataall g 4y gaad) cilalizaall 4 o8 gBl) LSy ) e glia ; €-A-Y
to Heavy Metals, Disinfectants and Antibiotics

bl o Rl 5 A ganal a sliall LS e 5,081 Leoal i ) g8l LS 5y o)
a5 S0 e pelaall S g ol 3y emdl) ¢ 3 eadl ey 31 Jie AL
Aarestrup and Hasman, ) G soxedl 2S5 om 5 dlgaalle ) 8l 5le 5 Chlorhexidine
Glase Pl (e 3,08 daS dga s I @l jedaall 40 )l LS i) daglae (5325 (2004
A ol 8l LSy pi¥) A5l o) 5 «(Johnson ef al., 2006) resistance plasmid e slidll
4 geal) Clabiaall G glie lia Jasd (s )a Glae D0 3ga g e (5 A gaall Glaliaall
.(Johson et al., 2010)

Antigenic Structure and Toxins 4 s} &l LS pad gadaioal) cus Al so-A-Y
O & hahda s Adsdll LS AW dagiad ladl Llal) il
SLzé (somatic) antigen O § 5 daiue YA+ i L Wla 2a 0 Kauffimann Scheme
(Capsular) antigen K g s aaiuws Ae s (flagella) antigen H g 55 aaliue T (e
Luaise g O daue ahdiuly Gled S babade 8 4a 5 jall Jaaii o4 «(Stenutz ef al., 2006)
Lladl de sendl w33 () O Gauall Se Y O157:H7 Jid) s e L8 H
.(Kaper et al., 2004) Serotype aall laaill A} 3 n H <@ all i Serogroup

sAadiall A0 s e 3a 4 O (somatic) antigen awall acaiudl ()

Dhaa g paivie a3l 5 endotoxin (I Gl Lol Ca a5 Saall iy Sl aasia
H (flagella) antigen 4o gal) 1atiss Lain cheat-stable 300 all aslie ¢ 58 g il 4181)
o 0sSas el yall 8 Dl sl USG5 flagellin osis e (e Adlide JSE (e o 5S3
ualaal ge 3 e K (Capsular) antigen 4aésall aaivs ) 5 cheat-labile 3 al 4 gl
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Ao b o Jasmall 585 dagioall mhu o 2sase Gl Sl e ZY o 53 4 il s
<heat-labile 5l all o ey (55 cadil all Jarali dplee (8 K aialiiss Jaay Y il jall
4 md aS) 5 e 3 e 568 F (Pilus) antigen 3wl daive g 5aY) vl L
aiil ol Blaill dalee A F daione atbow opillin (s 0 (e O3S adl jall o Ao 83 g2 50

(Swayne et al., 2020) Lail heat-labile 5 sl aslie e S5 mhud) e

Source of Transmission gaall JUiil jabas s 1-A-Y

o8 Lol e ety calall eladl e (8 Rt 1l RS 2Y1 pdl m an 5
(Vegad’ 2015) ?c/w\ ¢ S S s%e i€ dalud) ) galall g b sl ‘EAAAQJ\ el

SOl pskaiy pail Taia day canmgl) Sleall 8 4 sl Al LS 30Y) 395 0
(Portrait ef al., 1999; Maurer i salulS (5 a0 afil jall Jays e Laagl Jasi 5 ¢ yildall
3 e Cpaladl Giandl s alall LY asti Sl radl) ) salall Ui JSE o7 al., 2002)
Gli Gk oo pandl () Aalaall e dua el 4 ol g8l LSy 001 L S ) Caasd o) gu
FVAY) b il g dcand) 3 8l (31 i) s da g pal) e Ay lal) cdlzadlly )
Jsia @ld f &l PR e el JE) (K (Swayne et al., 2020) G dal)
(Hart et al., 2006; 45558l 4.8, 389 4a 5 ja e (o585 Sl (i ) sl Clad 5 (gl 50l
Da Costa et al., 2007)

predisposing Factors ua sall 4 sall Jal gall :V-A-Y

O st 5 aagn (lale (o jall Coniaall 4 glia Jale 5 il jall3 ) piall Jale 22y
Loy (a pall da sl (5585 b oo lie Slgan aiai ) Al ) spdalld ¢a pall s 3o &
sebiall Jleall Js¥) g laall lad d JIa sy Lesie lal) it gl all ddle jiall clly
Alal) Ao lalaall Al adas g 5l 68yl el ALl aae Jie dpdalacal) ddukall 5 alal)
b G (e Sliad dneald) LAY ) 8 Caraa g JIa ccilliahall ol sl jadl el gyl
ol oy i 5 A3 1 4y el 53 jall cila ya (B <l sl ) dea ) ) Ao liall LlainY)
.(Quinn et al., 2011)
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Clinical Signs &) cladall ;A-A-Y

g ladle )8 Al e i) i) LS 1 im jal g ol LBl 555
bl dlall e gle 5 ligh (a el Alal) de 5 o dlaie YU @lldg 8 a5 ka
(Maturana 338 (585 Al 4 leadl Llal) ae el Ao sia Gl el G daa s
etal, 2011)

Gl 5h 3 puall el (i s 5 i o1 g8l LS 5 WL Aba Dl dna gall JISEY (4

Laie. 5f o gl 2S5 5481 A 55y (ol 05 i il U 891 s 3 cgmall (oS

o) 2xy J 5V g san¥) DA g anall 3L Glgl) 5l el gl dbeae Aalaall () oS

(V=Y JSall) haall (55l uale s g S Andl 5as an b adll dilaia adamty cilaSlall liai s
.(de Campos et al., 2005)

(Swayne ef al., 2020) abl € yaxy aslll & 5 5 8 all (S gl Y- Y JSA

OS5 3) sl sl (g sA il gl s i yall (6 HAY) A gl JISEY) (e

laaa ol Lladl) ) sulall o 5S5 L bale 5 ¢ gaill 8 5alis o ) Lai 5 0l ye Gl e V)
Ladly 3) iall e el g sl ol ga) aay sl ) ddae e ClaDlall Jaali y caludl (e
(Nolan (Y-Y JSall) 38 (a5 el ddkia G alall Jaks daiall of gall (pe clisha 3 g g
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(Al- Y1 e ST 5SA 8 g sl il Clgil) ia a0 la ) dans 5S35 et al., 2015)
.Ankari et al., 2001)

(Swayne et al., 2020) gl dlac die 5 o) 8l (5 glall il Qlgill i gy 1 ¥-F J2)
G (e e A gl gl LSy 8N (el 4 jleall clibadl dpally Ll
0o Db A o) ) LSy p8) il s dae 5 85l e o i el Blal) 0l ainiy (5 gl
ity e Y] die Cunid Y g ALl (sl boadll ) golall ()5S Lo sale illall delia
) s pdl e A adilall dia s o) (Nakazato ef al., 2009) 4 e L !
e dpadts GleDle Caanid 40 5ol (lSY) 5 i) Sleadl Lla) Leaal 5 LN (e 222))
et lgdll s Jualiall Qlgill Aafi 7 je daasd alball Coualy cJladl s paldaall s jdall
dagall WLl (1 (Huja et al., 2015; Nolan et al., 2015) aba=ll & Gleilly j3 4l
& Aal i AGlal ill Ol dhang G Gl a5 9a A sl 58l LSy 5L Abadl Lial
o= Shmd ((Vegad, 2015) oo W a5 ) (5255 alall cans a5 ) g (ppipal) diaie
{(Kabir, 2010 ) adl_all A2l Gl & 5 2 daii elaal) Gleil) s Jlen)
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Macroscopic Changes dzitall & il :4-A-Y

3 e Clal A5 ) jenl 54355553 52 528 el gl dpmy il ddiall Slias
by eay s Slaie Aall 06K suadll SYAN by dadiie Ghall 0685 L W Gl b
(Amare et al., 2013) (¥-Y JK&) (aian e € K55 b

& -asil

(Swayne et al., 2020) gall (S (abiaial aie i g 1 ¥-Y JLa)

v 5 ) e Ll STy ol (555 5512 el el i pe 1 L

W) aaa (5S35 Ailal) i ge (B o sie 05505 (2 eal sl ieal Alall o6l (55805 AAEY)

le G e alall s ded 5 L Jaa 3y S «(Elfadil ef al., 1996) ps ) +-) s bile

JRaN) dlcaall g Aall (o dail Aiiaia 3l g 3 9n 5 (A U pall B jaaall A8Y) () 5<5 5 S Laal)
.(Swayne et al., 2020) (¢-Y
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(Swayne et al., 2020) Ghall dslaia 8 Aal) s ) 5lll o] jia diaie Cilaai €Y JSA)

g il e 5 haan Ry Jliad 5l (g gl LY (i el Ay ) Al Ll

B ) ganay b aa Andl ) 2gay ae i) Ol ) Abadll AasVI o) iy o sl

Lsadll Ao g¥) (oS8 Qb Alae el we sale asi g sl el s Lt ld Gl

13 0 gl 038 acenti) e 3 505 o cotbanin ) 5alil) ¢LEE ey 5 ) Ja i i il
(Swayne et al., 2020) (°-Y JS&l) ddd clacal o iy ) alill elie

(Swayne et al., 2020) 1=V G s a8l G ol ae ) salill elie gl aza 510 JSA
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Microscopic Changes 4 gaall < il 1) «-A-Y

O s Adlite A5l gl L) 00V A5 Lghant ) dpmpuatl) il ()
Clel) pe dad g eall QST o SR plaadl 6855 ) gl (e Aliall) die Diad dlay)
Falaia g A80anll LAY (e Fisks pe Fpanldl USRI 5 5_pbical) i) wll LAY L ) Ty
LA (e Qi) e (g gind rall Sl Al daudal) Wl g cadil jall s aall LA (4o 45 5Sia Aae
.(Rahman et al., 2003) Wk

i ) Lo daimi sm g Sl Al (5 seall QLYY (i e Als 8 Lol

ZLi )l ealil) Aliae Jaks dpeadd) LAY 5 5 ylaall (gl LA slac b 30l )5 4ad) lias

Apaie ALS ) 5elill (S (5883 g sall daiaill J a5 Le 3300 L3IA 5 dpdalll LA
.(Swayne et al., 2020) 2SI caliy ) galill il Caand

Diagnosis Of E. coli 45 s} 58 LSy jau) da i ja pasdudd 1) 1-A-Y
dia yall Y (e A 51 8l LS S8V A5 a 1aaS g Joe e il adiay
SsSke a5 5 3,5V Cliial g (oW Jans s o A gioad) st G Sy diliad) ) pkall
Oaliall 5 (s oY) das g (e 4alill @l jexiiasall L35 3) < Tergitol-7 abaall JsiS il Jaws g 5
0SS Sl by 4 Ll ametallic sheen (xall Gl dpals ae 41 G5V
OS5 aolad) JsiS pall dawsy (g ol pariaall il o i 50,5 sk D endidll
.(Dufour-Zavala, 2008) 55 Sl s jeda ye g saill Ay g jiial G5l & jarisdll

Prevention and Control 4 sl sill LS yadl lay) o 5 ) g A8 611 1) Y-A_Y
sl A3l e )5S Ialaic ) 45 o 68 i o) a1l LSS 3801 (2a pe i 4408 o)) aia

Aol oyl A5 8 3aat aa (e gall JUEI jaliaa s 4 sall Jal sall o 5 jlanall ang g Jiall
LS i) de g o eliadll Juadd) 4@l Jlaall 138 2ay 3 calgpalle sl Wy
Gl slae aaial (3 yha e (a all e Bkl (S (Seneviratana, 1969) Lol sall
le Lliall sy s (Dhillon and Jack, 1996) nipple ¢slall (5 dakail alasinl 5 5K
el e i ) W) i) e JI8 sl &y 5eil) Y Aelill Jala saall 4 gl
LS nia¥) il L Al Adiaddl Gl eVl zlaall A Alal) duw 23 Lee ouedl
Glilaay) Ji) e asall s saall 31 a3 5 (Davis and Morishita, 2005) 43 sl 3l
il 5 (el g | el g o grilad) peaie G5 (05 ) (e Alle A oLl Jie Liilal)
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.(Linden, 2015) 48S 4 yeall
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Jalsall e 5l JMA e A gl sl laanll o1 3o il i Ganal
LR S ) A eal) lalimall Sl Al o pal) JE iliaa s dilad dua gall
L sl Claliadll e apaedl alasiol o 3 ) jall sdgy Llal) il Lo 1) Lgide s dualual)
i o) Cldlimall i gidm i Ul &y geal clalimall adl jall da sl L (g2 Wil sk
Somall Jie 4 spad) libaall Jily #1581 &5 (Roth et al,, 2019) el 2 dllail
e derd ) Gl 5 daalel) ey 391 5 prebiotic sl il s probiotic s sl
ol e ssiad Al gl omall dagioa Creasinl 3 ¢ ilhall deliall (5 e ad )
.(Panth, 2019) el Hleadl 8 43 ol ll LS 33 o) ja g Jauill [ gctobacillus

Newcastle Disease JwlS gaill (2 ya :4-¥
3asiall ASlaall 8 S 55 Aiae A VAT Gle 5 e J5Y JulS gaill (2 ye (RS
e Al el pian 3 Gal sl delia & dpalaill ilod Caauy 318 5hal) Gl 3 (e s
«(Miller and Koch, 2013) (salall ¢j_all Clissed dia i jall aia Slalalll 8 55 (e o )l
P Ga gl sla o Ll Jb gDl LolaBY) ddmal) o s al Ll i) Las
) i (5 e e Alulid) salad g yaill a2y (Alders, 2014) 401l cClalaey) (liss)
osi>  (» Paramyxoviridae ille Mononegavirales lws il Aol 43,
amy dal g s haad e (g iy 5 < Avian orthoavulavirus 1 ¢ s¢ Orthoavulavirus

.(Kapczynski et al., 2013) Avian Paramyxovirus Serotype-1 ~~b

Newcastle Vaccines JulS gaill (g 8 Claldl o) o ¥

s QulSsnill (2 ye e b lapnd] FAl aladiin) ie A ) Calaal 45D ellia
il g il LaS Gadd e ol Lo A A upal) g2l e ) e sl i Sl
S sime 1d) DA e sl daadll de jall jlaie a5 il pua 7 A da g skl
Ading (s yall a2l ali g sl 7l ()5 ((Kapezynski ef al., 2013) sl de il
Van Boven ) gkl delie il malill Luulid) de jall Lo audiill e ZAS Jpoan e
(et al., 2008
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live all ZUl cilug b o alladl cladl ppan 8 Te i Y clalall) o)
bl 81 gu¥ 3 yie a3d303 3 B 8 yie s LaSota U s 3 e cilaldlll o2 Jodi g vaccine
B1 5 e »2a5 Lin «(Diel ef al., 2012) b wall Je JulS il (a ye Led a3y Al
((Dimitrov et al., 2017) s all Lass J8Y) ol é

il (Sayy cday o 4phald g dpmiia e dpelie Alaial b g dpal) Clalalll Sl
W& cluls Wi ((Cardenas ef al., 2015) Gl sl il ele Gash oo belan apkadll
e i) il die Apusdl yal jel Cany 385 % £ 50 a Aad die adaia ) dalall gb Al
(Cornax et al., 2012) GV &b

any 3l s killed vaccine Cuall ) Jadiu L) lalalll e A & 5 L
335l Gl aglie AU 138 2ay 3 plaal) el aras (8 Aeladinl (Says Jlad s Gl
Galsall cileld b aalaiu) (S il 5 Al gha el yial 48 5l 5 ) ja da oy Gl daia (Say
eilill aladin) e 3 )l aac 45 dlus (s ¢(Cardenas ef al., 2015) 4l (e lax 2l
oseb Al Laadl LS ek caal) 505k e ary of g 3) mass vaccination o= leall
.(Schijns ez al., 2014) 7kl e Ly i La gy V£ ey e i) Llain|

Vectored Vaccines 4lasal) clalll) ;¥4 « ¥

Uasa JulS 5ill jia e aca laldl Gilanin) saiaatclayi iy 1990 Wle 3
JIS Caandinl 3 S Guop Gusods Dsehal) (5o Jie s AY) Galsall g i e
Boursnell ef al., 1990; ) JulS sl (s g d de 68 e Jgsmall F 05 il ledde Josy AW
Al all lalallly Loyl st ) ) Alesall sl 10 e aal 5 (Morgan et al., 1992
Le ) ¥ deliall (ya doniSall saliaall abua¥l ae Jalxii ¥ Lsb recombinant vaccines
Ll (S s pand) s sk oo Al Jals 2l elae) ¢Sy s «(Le Gros et al., 2009
Ay sl dyie ) ol Sl el aum dglas daed 3] 63 il (udl) ay aladl Can (el 3 5k (0
.(Armour and Garcia, 2014; Esaki et al., 2013)

S el e datial deliall slaie) Glalilll e g gil) 138 (s sbae (e
Zlind s il Cpm g il 8 Y Ledada (S Y 5 clgalis] 4S5 i ) (e Slaad JAL (a5 il
(Palya et al., 2012) & stball deliall ) J gm0l 1l o sy gl € 500
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oailiad 5 ¢ saill 3elS o (5 gaall ) mall diliza) 5l ) bl jall sas) <L
ol culael Al malaall @dal 3 aalll 5 58 delin g elaadl pagdall il 5 cdagdl
GOl 2830 dan gl s DAY aalaall e e Lo sale JSG anal) (551 o) da g gaal)
(Mahmmod et 3kl de ganas 25 laall aie Lidy pléd @l ja 3¢ 5 Jadall (e JSI il
al., 2014)

Al g anlll g 53 1Y o sl el alasiind o) ) oAl il ja @ sl il
Oe 3kl jadas e s saldl ) jmall g anin) 1 bl il 3585 ) Lagy YO sae
.(Zangana and Jasim, 2015) 1 sl 55 (8 83030 Cus

Slo Jeny sl dile (8 (5 pall ) jadl) aladial o Jas o (o paT A 0 i
slaa¥) LA e 3245 clle N Jsha by o Jany 3 8ol elaad) Jshy 05 834
o Aol LV 3ah )5 canagd) Sleadl dae s sall Al Cpad e Jead 50
.(Naji et al., 2016) & _AY!

Al 5 Wl s pall gy ol gpall Sl LS hals
Oe sl dpe Ll Al 3 e < el 5 Gl sl ddle N Saccharomyces cerevisiae
0 e 2ua zeilill ey 8aliaall alua¥) Jara 534 ) o Jany 3) saliaall sl e o 53l Dla
(Abed et al., 2018) 35S

sellac) sk (e (gsaal) ) jeall il sl jal ) il jall aal @ Ll

Gl ele (8 aadiusall (5 gaall 5 jaall (3585 ) ASlall ae XS 5 (551 5 el 5 e i) ey

Al-Gharawi ) 28l aaelaall L85 5 AV 5kl ae &5 laally aslll 7 558 o35 824 )
(et al., 2018

5l e Miaclost® Lﬁ,)t%:‘]\ L.,S}‘Aj\ el ?~'~'~'~‘Sﬂ ;uJ;\ aul ya Q)Lﬂ’:b

o 3L Al all il < jelal 3 canll) gz g yal AN slaeY) JS 5 A sl ibaally dualisy)

Ll Bae s e Sl Joa (8300 ) ae pall 3 50m (A& Gl jpad ga g B 6l )50 Jaxa
(Aziz et al., 2019) ¢lxaY)
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%S Saccharomyces cerevisiae 33 yad 550 A1 Al j0 & ekl

Jare 8 53 )5 Ay seall Aduall g aliY) el & duas 33l ) Jas o) 3 Cialdsall & s ga

diall Jalhy Sl axe 48 Lyl Proventriculus dlasall asa il o))
.(Al-Nasrawi et al., 2020)

Suzd Batcinel-K® ¢s el (5 saall ) jaall alasind o ) &aa &l o <Ll

4a e die Lap¥ pdll plas (ams (a5 saall ) aal) 4aal CEVAC SET-K® £l e

Al-Aqaby ) e stV 5 o laall (l s oIS1 g SI (G 5 5l (8 (5 sina g1 ) caans Lae LAl e
.(and Glaskovich, 2021
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Materials and Methods

ol 180 (e Al ol 81 LSy ad¥) o) o JJo 1YY

o (ol ol dsad any and mlad #1E (e 4 o180 LS 0¥ e siga Je o
s o(V-Y IS el (€ & gl dsm g L gl Ayliaall F1 Y1 o 0 &3 6 uall algall
¢l ) o2 A RNA Lab e () Caal & (e 540 sedl (Wl 5 Qi) casll (e Slipe 34
Lo e siadl J)al
LA e st ) (il 8 Cieia g5 5 S eliae ) e Cilaie 33
Gl a5 Jagadiil) 4 aladiuly S5 sSLal ST e g )5 &8s dalaiall Jslaadl (e e
LS it e i a G pentiane Ciyels 3 el Y€ 52 ©aTY 5l ja Aa yay Azalall Jal
Al s (o Aaa il Ol yeriuall Ol (e KU 3 ((Coura et al., 2017)(Y-F JSall) 43 51 53l
Oedaly G Osinll gepe 10 AL puas ) s laa) aladiuly 4 sl sl LS, H30Y)
Call Wany g B 5all B ) ya A jal da glie L) il (& juasall o sl aza g 5 ¢ laiall oLl
il Gl azy g el Y€ 324l CaTY 3 da ) Ciian g juasal) Jangll ) Gl jerdivsal)
sl JA el pen dila ) getay Ao se Aait el g Jan gl ) (SIS RIS (g il ylad
JsaW) il 5 ol g il asa) Gralaldl Judad e 4 o) g8l LSy 380V 4 i 3508 LAY
.(Kar et al., 2017)
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.(Brown, 2014) J«

Experimental Designs 4 2l asanal Y-

2l A Al il gall G A ad sall AelE 8 DAl Al el G lad oy gl

AENIATR RR AVARVA RIEEIPE B3 RVAVAR QEUVE5+1\ S PN | - PON PP SO (U A P N

LI i) aadetll el A cad sall (ol yel it 8 dlall elesll 5 4 seall Cilia sadl)

S gl daial (5 siusay dualall | 50V Clia gaid o) ja) a5 LS (Jaa sall dralas (5 skl alall
Sl Adlas (ol i

(e a2 am ROss 308 Al (wine ye aalll zlas &1 8 a1 jilda YY O aaaiin

Jala A5 jae A )l (aldll 8 Camam g o canl 5 g yema 1AV ()5 e YD Gl il (i
LSaudl Jaliey elall Ll adg adall 5 Ly 455 jia yie Y,0%Y,0 alayf cld (al sall deld
Calleally cladin) a5 4l (e JsY) £ saal) 8 Al Calall Gkl cuaadiul
dade a4 a0 e il sY) Cpe ) IO Ll dlle Cuaadial i) AKau0)
S Aeln Y saaldalg ) v o paiusall Belial) ol axaiivd oy adll e 5aY) & sl lad i)
(Azis, 2012; Khalid et 700 dsh dauiyg °aYY dcldll 55l ja da jy ilS ) de gana

al., 2021)
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Jymasll Caidall Jslaall o il 55800 40 gl Gl &5 Gandlly alal) Gabal) Ja1s a5
(s Ca YV-YY 50 da )20 4380 Yo 3aal (andll (Guka (s 5 6200 v Caddi A )
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Go S i ke (S S Ol ae aladiuly sliae S oawaill ()0 Gl
OOV s Adasall Aaiil) (e Ledidait aay L 8 oy Jadal) A casll sliacy)
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Note:
« For Poultry use only
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Discussion
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) ALl Ll ) (e dpaell o yLal 3 Jadd A Al il 3l A gaaall e Juadl WS Lagll
i A28l 2l ja (30 ProbChick® s sl 3 jaall s sing Lo s Lo sae (5 saall el clac)
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Bt LSl 2 sl lanid A (e (i Ann yall il jall il sleiu¥) dlee
Llaalisale 580 ) Intestinal Crypts sls¥! LLA 5 Intestinal villus ¢l ilile 5 Jia
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.Oyetayo, 2005; Musa et al., 2009; Ohashi and Ushida, 2009)
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.etal., 2020; Wang et al., 2015)

Sl e (mia e Jae g gall 3 mal) elac) o) Aalall dul jall il Ll
238 Al Aasy oany 5l il gy (il (B gl oan ol (g all 3 aal) Culael Al padlaal) B
@5 saball L G pa AN S el se sl (uliie 0 SU ise ol ) 68 ko) Ao sena
(Gross and Siegel, a2l cilaue 8 Laalll LA 5 <l jlaiall LAY 222 NS (e 4dboss o
Daad Glaal e Jand (8 g adlil) ddee e Sl &g gaaldl & ) elae) o) 3) <1983)
b Aol alua¥) (e Adlia) CilaaS 21 e o) 50 Cannsy Cogas e Liall il 13 5 e lie
Cogas Lialll LAY slae ] gla ) Gl Jalaall 13gr Zualald) dlaladl) Gk die 5 ¢ jillall aua
(Maxwell, oalsll delia b dman s dplay Alla 203 15 55l 13 3 Lalitil oy
.1993; Mohammed et al., 2021; Goo et al., 2019; Xu et al., 2018)

G (AeY) delidl) saliaall slua¥l (s sime o GV el Al jal) s e L)
B JulS s Ll W Gl ean gl (s gall 5 mall slaxall de genally 5 landl de sana
il culiel ) de gasall Gailly Jlall Gy i patll Gy e G Lagl casls
Jomally aldl o sl) b JulS o #A) Culae ] ) de ganall 5 alall a gl 8 dat JulS o



- VY -

A G & sl 8 sl alual) (5 siue gl A e adl )l sl (e 2100 (5 sl
sl 3 mall 5 JulS g -l clae | 3l A ganall 3 el cdia D) a8 a5 il
oaliail dhan o g saul) die saliaal) sl (5 siua 8 ¢ L) Jas ol 288 bl o ) 8
pdl Jian 8 Baliaall alua¥) 3 5 8 (RlEASY] (5 siae () W) A8aD) ) (& ooy
Faadl g ¥l e sl 8 Sl 8 Cieall OS5 6 AN aelaall L Jas o) Laa JB1 IS

eelall el dida g5 S i Laga T )50 Canly ) gudall slaal (& caidall il )
commensal bacterial Zxdieill a8l 2ll ¢} 3 «(Diarra et al., 2011) oalsall &
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Abstract

The current study aimed to identify the enhanced effects of
ProbChick® on the pathological changes induced experimentally by
Escherichia coli bacteria, as well as study the improved effects of
ProbChick® on the immune response through vaccinating broiler chicks
with Newcastle Lasota strain during four weeks.

The current study included 225 one-day-old broilers divided into two
experiments. The first experiment aimed to study the effect of the probiotic
on the productive and pathological characteristics of the experimentally
induced infection with Escherichia coli, where 100 one-day-old broilers were
used for a period of four weeks and distributed randomly. into five equal
groups and they were as follows: The first group was considered a control
group, where only feed and water were given for the duration of the
experiment. The second group was considered as a control group, where the
probiotic was given Probchick® via drinking water at a dose of 1 g/L of
drinking water daily throughout the experiment period. The third group was
also considered a positive control group in which the chicks were orally
inoculated with Escherichia coli on the first day at a dose of 0.5 ml at a
concentration of 9 * 810 CFU/ml for each bird orally, and they remained
without any treatment throughout the experiment period. The fourth group
was considered a treated group, in which the chicks were orally inoculated
with Escherichia coli on the first day 0.5 ml at a concentration of 9 * 810
CFU/ml for each bird orally, and at the seventh day of the experiment the
probchick® was given via drinking water at a dose of 1 g/L of drinking water
per day for the duration of the experiment. The fifth group was considered
as a treated group in which the chicks were orally inoculated with E. coli on
the first day 0.5 ml at a concentration of 9 * 810 CFU/ml for each bird orally,

and was given on the same day of the experiment Probchick® via drinking



water at a dose of 1 g/L of drinking water daily for the duration of the
experiment.

At the end of the first, second, third and fourth weeks, five chicks
were taken and the weekly average weight, weight gain rate, feed
consumption and feed conversion ratio were measured, the relative weight
of each of the liver and kidneys was calculated, samples were taken from the
liver and kidneys and placed in 10% neutral buffer formalin to conduct the
histopathological study of them.

The second experiment, it included 125 chicks, which were divided
into five groups. The first group was considered as control group, where kept
only feed and water were given for the duration of the experiment. The
second group was considered as a control group, where the probiotic was
given ProbChick® via drinking water at a dose of 1 g/L of drinking water
daily throughout the experiment period. The third group was considered a
positive control group that was vaccinated with Newcastle Lasota strain at a
dose of 10° (EID), and remained without any treatment throughout the
experiment period. The fourth group was considered a treated group, the
chicks were vaccinated with Newcastle Lasota strain vaccine at a dose of 10°
(EID) at seventh day and on the fourteenth day of the experiment the
probiotic ProbChick® was given through drinking water at a dose of 1 g/L
of drinking water daily throughout the experiment period. The fifth group
was considered as treated group, the chicks were inoculated with Newcastle
Lasota strain virus at a dose of 108 (EID) at seventh day and on the same day
the probiotic ProbChick® was given via drinking water at a dose of 1 g/L of
drinking water daily throughout the experiment period.

At the end of each of the first, second, third and fourth weeks, five
chicks were taken and the weekly average weight, weight gain rate, feed
consumption and feed conversion ratio were measured. Five chicks were also

euthanized and blood samples were collected, and a blood smear was made



that was confirmed with methyl alcohol for the purpose of differential
leukocytes count, calculating the stress factor, calculating the relative weight
of each of the spleen and the bursa of Fabricia, on the first day and the end
of each weeks, blood samples were collected from the chicks for the purpose
of measuring the level of antibodies against Newcastle disease using the
enzyme-linked immunosorbent assay (ELISA) test.

The results of the first experiment showed a significant increase for
the group treated with the probiotic only over the rest of the groups in the
average weekly weight, the weekly weight increase and the feed conversion
ratio in the fourth week of the experiment at a rate of 1610.0 + 6.9 g, 612.3
+ 5.6 g, 1.34 £ 0.21 respectively, as for the relative weight of the liver and
kidney, the third, fourth, and fifth groups showed significant to the rest of
the two groups, the results of the gross examination of the third group
showed paleness of the liver in the first week and in the second week also
showed paleness of the liver was observed with severe congestion in the
kidneys, and in the third and fourth week, the paleness of the liver continued
with subcapsular hemorrhage In addition to the paleness of the kidneys, as
for the fourth and fifth groups, paleness of the liver was observed in the first
and second weeks, and in the third and fourth weeks, there is no gross
pathological changes were recorded. As for the histopathological changes,
the study indicated that there were no histological changes in the liver and
kidney sections for both the control group and the probiotic group, as for the
three groups experimentally infected with Escherichia coli multiple
histopathological changes were recorded for both the liver and kidney
sections.

The results of the second experiment indicated that there was no
significant difference between the control group and the three groups
vaccinated with the Newcastle vaccine in terms of average weight and

weekly weight gain, as for the relative weight of the spleen and the bursa of



fabricius there is no significant difference between the control group and the
group treated with the probiotic only, and for the stress factor it was noted
that the groups treated with the probiotic were significant to the control
group, and the results showed a significant increase in the level of antibodies
against Newcastle disease for the two groups treated with the vaccine and
the probiotic.

our conclude from the current study showed that the administration
of the probiotic ProbChick® in broiler chicks caused an increase in the rate
of weekly average weight and the average of weekly weight gain as well as
improving the feed conversion ratio compared to the control and other
groups, and the administration of the probiotic improved the gross
pathological and histological picture when compared to the experimentally
infected group with E. coli it was noted that the groups that received the
probiotic had reduced severity of lesions compared to the group that did not
receive the probiotic, and the administration of the probiotic also contributed
to improving the stress factor compared to the control group, and the
administration of the probiotic Contributed to an increase in the
concentration of antibodies when vaccinated with the Newcastle vaccine and
also contributed to reducing the level of low levels of antibodies against
Newcastle disease in the group that received the vaccine dose at the same
day when compared to other groups, which helps in prolonging the duration

of immune immunization in those groups.
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