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igyeY) cuadis o(Dalloul and Lillehoj, 2005) allal (ssie Ao dalleall 3 45
1929 aleTyzzer ,iels 1891 ole Lucet and Railliet J& e 5e Js¥ siball aie
Levine et ) Lialall jsudall d gseal) Jleas) (iaye duydl AN o) aaay (e I

.(al., 1980
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cant bl Llle ol Ll syl 435a 15 clapaSle dpall) el colaa) Jay 3 (550
.(Gupta and Agrawal, 2010) bV ¢lay 4355
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Adlally ccilinaliglly Z e (aiiy 45a) g sis A slnal) deiial) dpanl) Clusl) dae
-(Ruff and Rosenberger, 1985) e, )slall daiall

SPECIES OF
DOUBTFUL VALIDITY

e

MACROSCOPIC LESIONS

oumcTeRsTos| Eaceina | Ebuneti | Emaxime £ mitis | € tenella E hagani

20NE

PARASITZED

-

MACROSCOPIC |t nfecton whas g ndechon daloonng whie | onget Nemormage
LESIONS 1000 lesi0ns Sometmeq COIUIION necross 10 3screte esons 10uN080 piagRS 5001 (SChQ0S 0 lesons leno e poreas
90003ke SYRNS | mycod bioody nesine of oocysss petechae mucod WCOd enate | ater ckenng hemormhages

ey HeCion RS g i mcodengae | e niecten [ whten mucosa cores | | pmiecnae

MICROSCOPIC
CHARACTERISTICS

LIFE HMISTORY
CHARACTERISTICS

QeSO | ower esire Poeegays | 000 Hedencu | coted bood
eyl wal coasong plages
MILLIMICRONS » 0| w0 2
non aaldbe
00CYSTS
REDRAWN
FROM ORIGINALS
LENGTH x WIDTH N xt
LENGTH = 02 2 3 158.2
J* wom = s | s 5
LENGTHWIDTH n "
SCHIZONT, MAX i
IN MICRONS -
|
| | PARASITE amerncyes
L LOCATION IN e sbeoeia ores ety gmeia
TISSUE SECTIONS S
VINMUV
PREPATENT Y] 0 8 ¢ ®
PERIODHR
JLATION TIM! . . 1%
NIMUM (HR) - § ¢
—— emcdctmeeceed.
1 = From Norton and Joyner (1380) Peter L. Long and W. Malcolm Reid
§ - As described by Edgar and Sieboid (1964) Department of Poultry Science
® - Compiled from various sources (1982) The University of Georgia, Athens

sie Ayl s e st OS) Al L) anay Jabatl) (e 1(1) 8, JS)
(Conway and Mckenzie, 2007) & aall
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: Life cycle <k sSY¥) 3l 3 5 g2

b Ll LS dangia Jile () 7 liad Yy 580 555 Ltk lyySY) sla 550 o
pshill dabidal) el a8 jrins o gl 8 Leiy Lad Calidss el g sl aen

i giall dpmnll SlwSIL s Lol Catal) gl e lall Car il Jgliy sloall 350 fas
aay madall Hohall Jaays ¢(McDougal and Fitz-Coy, 2013) Sporulated oocysts
Aall Jady 42 gital) dpcapd) il jlaa 8 Jas Siasys daaildll Jaly ) 4Dl

W ehaall 5y e Llaal 8 il al il A sl il e Sporozoites
Gyt i) Gany Ly (Ao sl Gl Jala 8 sl Glilgal) 4S)a Ll o Jasd
iyt (B by rmal Lot g gl Glilgaall 7pa0 dleallys e sl Al Jlas e
(Dubremetz et al., syl 556 4alSa) aly cehatio 4l 25l (lsand) Saaiy o laaY)
oyl ) A satia Lgad el o Laadl Al dall LAY 4 o) culifsaal) (3,545 .1998)
saaiall e V) sk e JY) Joal) e i ) s s o5 < Trophozoites
a2 Schizont dewiie JS (giat 3 o(Aamiall (3355 ddaye of i jsdall) bl
A g5 Lpanas aae (3laiys (MeErozoites b sudY) (e e 220 o lgasaa
Agledall LA (355 ) 525 L (33a ladie cedd) (e ol A DA Lgasal JaiSy
o S anll sS5 8 Ty Aalas dpleds LDUS Taane 15530 gilasasdl ) yatiy ¢ laadl)
285 el e alf At any (Sl clg J5V) Jaad) laniiie JS5 Ay yhay cilaniall
(lansiall (585 A ya) AyaiY) g5 Bale s2amys Jloal saxd 1aa indU) SIS jaiy

-(Hortvikova and Bedrnak, 2002)
LAY Jals S Jaall ilegadl (e € dae ey Jeady oaiall SIS Gl 2ay Tay
Aal aludil Ll Jasys (Macrogametocytes (Liigall) doySll cilowjall ) 4 ledal)
G Joi 2xe sy Lasn (Macrogametes (isil) 4,8 Luhel gl & Lol
oY I s cMicrogametocyte (5,53 all) dpawall il wnall ) ciloy Y
«(Microgametes (5,Siall) dpraall uhe¥) daxil Ll IFal aludil Cgan aey dppraall
Cagsad () Leag s am AS5all o Wl by oy (phisa o Lgdlgialy Slas )
daile dmyg JSE Lebiad) b Cinni 1318 (Ligall) Al Gugpall (e Aaly e laaY)
ladie ey ad Ll Dlas LiSa jolaiy cupm d)leall LAY Jals el 2y Zygote
Caygad A5y dnanll Gl muail Gliadll LAY oz (90 Aanll 4l
G Anilial) Al Cagpdall st vies ¢ )l Tl (3530 pe AT G celaaY)
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Gt gadll Caa) e 5y Ao giia Favay Sl Y Joa Sl Ashays 3l)a
dcl (48_28) (e IO .iaj)_aﬁ\ )55_3 RERYS ‘SAJL_AM .la_..mjl‘ ‘5_5 &_9_.\:\3\ BAa
.(2)J&) (McDougald, .2003)

Oocyst i
Sy SO0y sporulating

DAY 1
sporocyst
sporozoite

DAY §
DAY 3

Build Immunity

schizont Il

DAY 4

(McDougald, 2003) e Lk sl 5y Jalada (2) J<al

Pathogenesis 4l Y
cOlawtial Jlal saey ¢ plsall o anpsy dgpa) ik degdy e dpialey) s
Sl Saa) e A Agpesadl o (lendiall (€ awind) SIS dsje aaiy
Aty Gl Gpan ) Sl i) IS (g0 s cdibiaall A1 Al
ST Dl Apledall cins Akl 3 el ) g 1Y) Gty diibad) 1ylelall LAY
Saa) b oAl dalse aalus @l e Sl cdglelall WY 3 Al g 151
daall aillag opecs ) sl Al e siiall dpanll GluSl 2 Jie dplyeY)
«(Tabares et al., 2004) A diajpeall Zgall Gl ClEIL 4yl (g panlls dicliag
eLaall & iy Cleilly cddy hadi seda Alal) e Aasll) dpcayall il aal Jiaig
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Lladl DAY Galiy elaal) a8 Ayl Gygedll el 33l dam Jalil
LY vie Ll dagadall dadall dilidadl b 556 s dygeal) due YU Uamdll
Dlaad dalaal) Akl ASLew 8 5ol cclaji jseds ULV o3a Ciays Slig AyaL
aai b iy djbadll ddlaidl g 4lall clalmY) o salyl dsg celedl
(Shirley, daluiall sjlehall WA ayeil ellig dyledall DAY & Hyperplasia
DSl Laau AR Slsal) aliaial (A oese A Apal LLaY) goms 1995)
el as ) Qi s caaally Slisabiadlly paladly # a1y daisa¥) Galealls
cblahall by ) dplelall WA 8 JAl) oy o) Wllasl o Lealil gl sl
.(Akhtar et al., 2002) a;xY) ledalis (alaily Lgai Ja

+E.acervulina U:\Sﬁﬁ“‘ Z%J":&‘

elail maen 8 LlaY) un G desns el g il 2T e Wilsiand 135e ) s
(Persia et gseal (3-6) sams yselall 8 Llle apall elayy = laall Sale Canaiy callal)
Giad gsae Bale Chaad i eyl ddpan Glpe) g5l e s cal., 2006)
.(Conway and Mckenzie, 2007) sa0 dysea lpal CanVs 3y

Nidi M5 3ysaa sl ol JC3 duodenum (e EY)) méall dilaie & ) S50
OSls (lally slall) Jasil 288300 e laa¥) e 5aY1 63l i a0l clilay)
I Ulal 38l a8 jaal Leana 05S05 (mm )l Lemny pe cldY) oda an®i lanic
.(Costa et al., 2001) Al cula

dalie 3 (mlasils geall L)) Joda 8 yasd Apa) (e gl g Lla) Cand
Aol Jiled el o i Lea sl o Bl 55 Ly ¢ abiaiadl Sl eland
Leana Jauigia 05805 oanll JSAN Al WLl 33l ((Assis et al., 2010) 55,8
-(Williams et al., 2009) (5 5 14.6 x18.3

:Clinical signs 4 AWl (&l Y

e Ayl (e el Cum gy coat ) Sale Wil A el s
(bl ALl Jlen) oo eV laaie Jaadly credl) (o ol dxg)l am el (lakad
-(Conway and Mckenzie, 2007) sl 32l Jama (& (aléds) e (385

528 s csanilly gt paliaily Jsadll gl o i sl cilbla) b L
xanthophyll - Jus alilly 235 ISl dxrea & (aliady ollys dalag o5l Lials Ja )
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Eigan aa ¢ Axhll 8alll Jana (3 alaasVl alagy LS calally ol 3 and carotenoid
-(McDougal and Fitz-Coy, 2013) jshll (e Jal8 2aey (38

:Pathogenesis 4! yaY)

A pitd) docanll Ll aac s Ayl de b DAL Ll g jaad 4y L Al sad Caliay
Db pe Bl ) 5ol ddds e Aglite ilibial )sedn candy Laa ¢ i) Ledgliny )
s 8 sd caimgll ojlen Adlus Lkl delia caali GllAS UlaY) o Adlide cila
.(McDougal and Fitz-Coy, 2013) i)y

:pathological Lesions dpda pal) By

55 s Ll Calisny jfie B ddlie 6 Llghy ol ApeYL LY 8w
eLiall o 35l syia o loay clagsl J8 @il Laadls dagal) cillay) a8 dglay)
Lelisine oo Wals e lumall mlasdl (e Uil Lgtngy Sy 5 e (53U Ll
Adle ) dmda (e (5508

—ailia) dagall ¢ Laa¥) (e 58 e l3al) s laY) oda i sl clilay) 8 L
Al Loy LS aludl il S5 3alg lgniany e ged g 58S (555 (Sl o LA
Ohaa A o) Aaadle pa sl dpapS ) Aile oo Letligin (p5Si5 e el ghaa
.(McDougal and Fitz-Coy, 2013) ¢ =) s34

slieYL (Conway and Mckenzie, 2007) cews Lay i Llay) sy Chiia a8y
H(3) IS (4) Y (1) Al diaie & Lkl Lghany o3 3300 e

b2 (5855 ¢ chlia) mlall 8 daaly 0585 sl ¢ Liay Ol agag sl 1(1) Aal)
elaa¥) clygine Lal cappall Jiafiiw aalgll 8 Gwad e laae a3y Yy il syl
Sy gy (e Aliadio IV LS clgmns () ol laV) ol 055 1(2) daal)
s die BYI i b Al o) BadY (ad) pladl o s Leikadl
Garnh Yl Cliging

s by cpan) L ae zlaaWh Tas 3l il lll e 55S0 S ga £(3) Al
o Aile Leligina 5S55 ¢ ndie (YD ghas ASLew 23 calal) iy JS& 33 (laY)
caiball ) Alay) i a8y digalaa
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Gla s IS5 38l (Gana) lpary ae Aaedie il pantiune <G Y1 (5<5 1(4) daal
2y calaal) lan 85008 ASLew Jaadl LS (lisia Lley Jalad) s Liall mpcays aludl
Aada el Al ) Blay) s

(4) da (3) A
(Conway and Mckenzie, 2007) Uil s paudf 4 jadd duiiapall cild) il (3) Sl

-Histopathological lesions :\g\*ﬁﬂm ag\mﬂ\ <Ay

& Ao DU A SISl sal) ) g ynd ApaV L Al dilaial Al il 253
shle LDy aaell Cum e gl L) sl elead lalal) o Lisl

) ALYl dsrall 22sl) Caysat 8 Bacad aa dyylelall LA hyperplasia g 1ays
Caad Gl 3 edema dedsl dsag ae SAST sl il dledall LOAY 55
Jala £ Lalal gl Jalall a9a5 Jasdl LS (Thebo et al., 1991) dblad)
Al gl dadiall 8 ol Claas pllY) LIAN ~ L)) aa dg)ledall LA
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(McDougal and Fitz- saas dpleds LA Lbals cilasad¥) ) ats dysaa) saall
e odg by die Johall G (pa el Aygnall cililel) iy «Coy, 2013)
o Laall (e daly Cilalie iyt Jaadly s sll Gl & ¢(Assis et al., 2010)
Aysadll iy sl a1l sy Jaliall o Lial) (a5 g gnall e (a8 ae ¢ Jalidl)
.(McDougal and Fitz-Coy, 2013) Zlawal)

oasis clg aidiall Y agag lSa alad) ¢ Laal) (e dae 380 i) (andll 2y
dpanll Gl aga LBl Gis golall gaall Cndi 5)dlie lpands dala oyl e
(McDougal and Fitz-Coy, leadiall icalay 5)a) il sl ff 42 eyl
il jinle @l salac alasinly 100 X10 50y ey )30 (asil A3l 2013)
. (Williams et al., 2009) fuzau) bl slacf oo

:E.tenella S5 :\ﬁﬁw

Glasiall (ga  SE Jaall sk Canss bylpn £ 1531 ST e Etenella Stg 355eY) e
Lamina properia 4:blidl dasaiall daiall 4 Second generation schizont
Alagis o(RUff, 1998) (ayseVls o leadld dpledall dadall 8 Ahwee 4AT Cla i L
Esm) ing lyee o V1 aalal) 8 ) aalll 2 las 2l plas 8 dLaY) A
e Aol 72 dla am jselally dpapal) clodall s sales o(Reid, 1978) ol
zedll o puldly Gaelad) Gaasll (4 bl (S (gseal) Gl Gaaay Laiy cgadl)
-(Soulsby, 1982)

%094 aly Mig 4350 YL LlaY) dus of (Soomro et al., 2001) Le o Ll ekl
ey Lsedd A laY) a5y (o AY) gl 2e%6 ) Al s2a cliay Law
Gsis (Trees, 1990) Aaall Jysail) 48 (e a3l 5dle e Loliai) il gsenll
.(RUff, 1998) 52 JUle 1.5 sai Jalai a5 %(10-6) 4isasi z5l555 31 ysolal

Lalas ¢l Aagae s KA Ay il degiial) e DS Appad duanll il Coa
(25%16-28X19) o s moliy dm)las Adahy gl (e 0Sh a)ld Dy
.(Hortvikova and Bedrnak, 2002) Us Ss

:Clinical signs 4yl 2l Y
sl e a3 et e Al D ey zladll Glakd e Gl el el
las o mendll o Liany Leiany ao enilly AaiaY) 555 Jseddl (e Alls Lliadl
Jlewy) sedass ¢(Soulsby, 1982) aludls ualddl (ppasall (o pall 3o 23 635) )
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.(Conway et al., 1993) wai (gse3 dlem) Y Jsais & ¥} Jsf 8 Jarad) aenal
(Allen and calall Dlginl b muals (mlias) Gladl jphll e salall (mheY) ey
(Carmicheal (dusail) dsw 535 ) dladl Jysail) Jalaw ¢ li)ls <Fetterer, 2002)
layl 3 Pl Lilaadle Sy Al A8y cldlall (s <and Melb, 1998)
«(Witlock, 1983) awall (35 (0 %10daeas (sl Olasdy plall 3yl daja (aléds)
Liss ey il s 1) A1S0AN Al LSl oo Gl Al sad cabia,
Gelal aillay A58 daphy opees il ADL e Sl dnmhold bl

.(Bumstead and Millard, 1987)

:pathological Lesions 4 sal) ci8Y)

e alaeYL (Conway and Mckenzie, 1991) crua Layyin o) cila s Cadin
H(4) 08 (4) ) (1) e b)) dalaie & ikl Lghany 3 4,3V

o ) el a3 (6T (90 Gupse V) Adalae o A8 jie g Ll g Jaa 1(1) Al
Legilygina b

38 OV eonse) lan 8 AL ASAS Ciaayg daae s Lean 453l Jaail) alags P RESH
) G lae L dsle Lagilisine

k)l DA (e msamsy il (gseal) a3l aaliyg elya lelus) cldY) puiii 2(3) sl
iygan S e Laglginy diloa) 1€ 1ol Laajlaa dShe 313355 ¢y se U A adll
.Caecal Core )sel (ol (< a5 3 5iaie

LA 5550 dped J5S liliars O] (o eals & L) Cugaa Jaadly 1(4) Al
o s iy 235 W 5o sine (5% dbysel U Legegana 3 (S 2l
Ll Gyse¥1 ssinae maad ¢ S8
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(4) Aa (3) A2
(Conway and Mckenzie, 1991) S 4, jadU Luasal) CliY) cila s (4) Jsil)
Mag AeVl Lenad &3 3l aalll 2las sids ases of (Wasea et al, 2017) L
Edln i el (521 Callly caally (pibian WIS 0ipyse81 of spaall any gl sl 3
wssaall 3 13 5 11 A1 6 @yl Y sl Jily (ilaas
ApaVU zsedall zlaall of Labal 30l 403 & (Ellakany ef al., 2011) S5 aig
€ Alalad) of ) Gla) slere cligina 535 ey Ledizaia Lesd 5 (LS D

A8yl g

.Histopathological lesions Z\-)e:wm Z\,,HAJAJ‘ e

JS&y (Zulpo et al., 2007) s Mig dpa) Whiaal ) dpeaall ) iy
Asrall LLall dplehall LAY (8 bsale HLimly gpmall GLIESI (8 208 sy ol
D59 2N LA Z LI (e Badate Aoy (Blaliag dpdaliall cat anall 8 A% daddy
o shilall ghany ) ) Jal Ak JIah Aagpe Aliadie 35

g AlaY) 3 3 2 anll 8 dsmliy auly JS By oY) daad) Cilesdie 5SS
Apiall Ccasll Jals geal) Ao V) e cpdll Al ol e Ay hlie el
sk g Aplalaall ad Adall (8 ape JSE (Y Rl) L) iy 5 diliael) A3l
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shadlie JS8 e aag ag dasadd) Al 3 clesdial (e Sl B Jial)
B3yl J5Y) dadl clanie e Just 8 ale JSE 5588 ) il partione

.(McDougald and Fitz-Coy, 2013)

Al sl o agiun 4 (Jatau ef ak, 2014)0aldl e aaell maagl S
ADL) aalll 2 lad Gesane 8 (sl (e Lmiiiall daal) o Aanlil saalial) duz )
A5 Aliaall llal) A ASLewy Zpdaliall ciat aaall 22 B all e Hle il (@S
Ciadandl 8 s Lygeall GlLleN) B Caug s Ady Clalueg sl Gkl b
Al DAY e = L)y Apal) el Jale 35as 5 dualadll

gyl @yl of (Wasea ef al, 2017) hal Al sl adaliadl el
DR e L&) oo Hle @alS s Al sl 3 aalll zlas & Lal
Aasaddl A deseadl fs Adlia) Lagadd) dagall 4 sy olials sl
Glandie (o 2aell Lgie 33aldl dpmpl) adaliall pelal dalleall ye s Mg 4pal
LS il diagpaiall dagall Gee 3 Gt Al 5l daaslll 6 Jall
S5 sy oels LA DAY 35 Al gl Gl e daell Lad Taa )
aay Sy dpaill e A desead)l 8 Al WA (s dgags cgsla Jlaa (o
el DAY 850l ae ) (B aly IS Apal) i el Jabe e sl
LAgaliall LAl

:Salinomycin Creula gisilul)
shs allal) clasl ppen 8 Galsad) delia aals ) JSLad) anf e S ela oy
G Sl cail) gl el Jasiys 4S8 (e %(70) ) %(10-6) e Jssase
Gl Gyl 13 LEEY Tydis o(Chapman,  2003)Jussill dbeas sl e sl
O3eading LS celall 3pka e saliaall Halaall Sale atysul oallay Galsall 20
Lalaaid Y1 L50V) s ccalal) o Alysha i clyialy 3l g JSE LS I cilabin

-(Kitandu and Juranova, 2000) b gillall sa lalill (e el 3
Hle a5 s Olela G sana Liad ety o8l GlSie ) crelagillid) i
Castigall Lgia saill e paal) de ganall 02 gl ey cciplall dausly A s alia (ye
O Cmpdlinl (Ally e Iy Cranlaly salasdls Gaslal)salally Casla sidlally Cp )Ll
£13 (ye Alisll Hy all Cale xwfale 2235 i (ACEENOMYCES ywulesiCY) ;i
) e Lie P Ky Na dlagy) 38l Js AR g Jarfie 0 Ll i clySY)
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ciillay 3 claals e sils gLl sl e igs by Sl gudYls 2l Gl
(Antoszczak et al., 2014 ; Dewangan et al., J\}L&\ sda o Ldal Lns Sl
2017)

Sl ol Jaadis & aalon lliyg CilasudV )y o) Glgual) aia 080 Gula gl (52
Calall ) asiloaly LS 6l (e Al Bale Jantia o(Apmsiadl) LS Al ye) V)
.( Ejaz et al., 2005) duall 558 DA /60 i

dagadall Houhall 8 Ll dags padd b ureslesilld) aala (2008 ccald) K3
asal dia Calall g oelae) die 42 gual) Lpmpll Ll (e 5508 Ao yag Lunat 4yaYl
2a Ll A sane po A3jlie e laa¥) Lalia e Jualall jjuall Caas b aale WS (J4Y)
LA A ity alady)

daglie 4l sl 1983 i il A (e sidldl of (Chapman, 1997) S5 ad
bl Jsn Gany 3 Apal g lsl (e aell J8 (e

e oy g Lidla (a8 Y LS sSI cilaliaad el aladial) vie Jaa gl LS
e Lyl Ll 5508 clahall (e agaall il Sl a8 cdlypad) e daglie clyie
Ol (re IS (o Canpeal lly A jaall Lo <) Clalias e 2l daglia ok
Chils e shlie (e lgie aaly Ll dilay L ¢ (Bafundo ef al, 2008) i e
AV @bA e waad) iy glpall Aol (3 CHLED G s Glay) daa e
.(Petvicevic et al., 2000) ~=silly Sl e wiall ) dalay Al

:Probiotic <L g2 9_)

s (iigy) S alaially JaY ity (539) Oanlaie (re AisSe LasY LS dliigu
laall s Walina s (Antibiotic) gseall sliadl) ae moualy sbai d o(sLall JaY) sLal)
s Aadlilly Al (Yeast) jlaall §f (Bactria) LyySil (e g 153 e 3)le s
LS na (ailiad Lels angll Llee 4 aclis ((Toghyani ef al., 2011) dca yedll
O Gt SIS o Laa¥) 8 aiaglly paliaia¥) s dpaagl) 3Ll Cilhlaal (e JliS
(Ritzi ef al., 2014) A3 Jysail) Jolrs

CasSaine ol ollad) 38 (00 1900 sl OIS Sliisugulls (gslaill ale Jlaaial Jol o)
Al sl il aag o (asdall 8 Jagsils e ilall) Metchnikoff
Cliidia A 33sase 33be A a0l LSS Laily Al lganls S ol 45l Gaial) adihally
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ple Lo GBI e Jsf of ) BLEY) sty colaad) 8 (35l Jara dia Ll sl
.(Abdelrahman, 2020) 1989 alc Fuller jis LY allad) sa cligs sl

Gl Gl g allall laly e el 3 4 el Cilabiall aladin) i day lgaladtul HAS
ailSal 3o )l ) e Byaa @liign sl Conpal a8 (alsal) (ol daliy) 5o L))
.(Mookiah et al., 2014 ; Miles et al., 2000) dsaall Lz sall il

18 9 s Gl g g ) il

Lis&y Bacillus - subtilis 444l <ulicaslly Lactobacillus dalll ciliiasll) (650 —
il Gy Sallg Streptococcu sy w cilys <S4l Bifidobacterium ola &l
.(Enterococcus

Aled s Candida iawal cilyhilly Aspergillus  oryzae cilpili)ll) jiledy shad —
.(Liu et al, 2012 ; Gaggia ef al., 2010) (Saccharomyces ¢|,<.)

Lactic Acid  eLaOUl (ks LSy anly Cayes i) :Lactobacillus 4il) cilbuad)
s il LY 2Ll b aalus lly aga) adhall ¢ )5 aal o (LAB) Bacteria
edy a8 Cum cml el A ma iy e Al VS A cohall L ilyaae

dagan (dysie day0 40-30 3)ha da)n sl IOU (mes ) Lelisads a5 Sl
.(Salvetti ef al, 2012) 6.2-5.5 ¢y

Ledle G3lay (A Ayl Slgall mad 3L Appgaal) o Lal) pai daith o Lgulls i
.(Holzapfel and Schillinger , 2002)Bacteriocins il g ,iSyl)

LS cclaal) e dimpedll s Lal) Al DA e odlill slegin) Tase e Jexd WS
saliaall alua¥) 1) Jaisiys deliall Gauaty o LS ¢ DLl L] e Leudls
.(De Roos and Katan, 2000)

Linge LSy g caliall of il dpac auly oy :Bacillus subtilis 488, ciluaal)
Olsaall 5 Qi) die caiagdl Sleadl 85 Ll mhaw o aalgii ¢ YU daaga calall
Led ey Bl cabia (AR &0 (35S0 2585 S ¢ Eoll o )08l Led (gsuae LIS
La gail A0l 3yl ad) A ys cciiaall casiagdl Slead) (o8 dulalls 328l Gyl sy
LS gyl Jlaall 8 a2a0 A sagiall afihall (re il cdysie day 35-30
~ 321aY1) 555800 cHlapiV) Lealisy @lidg oy s¥) 5alyys Asalid) oo Ll Gy uaail L ile
.(Kovacs, 2019 ; Li et al., 2016) (Sl — kol
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Aalall sy ,hé : Saccharomyces cerevisiae 3wl 8l o) dagaal) ¢Sl
Blsill s Al Taliy bl mlaw e Sale aalgiy (g5 S sl s AKE (5)md)
ALY s3] oy o3y i s da Jlas Ledsaaly Al e S camilly LSy
el 138 (e ity ajady Al diladl e gy ¢ da Y 5 Sl ddlall
3535 Jlawe A aaiiay o( Ogbuewu et al, 2019)¢sS) aws] S ey Jsasl
s Ad o Al Jaeaill 3e WS aaty aalind aleally hlialiually apaaldly olial calgal)
(2011 ¢ bl ; 2017 cogspals satall) bl xie elall jleall juas

<bilally 4n 3l PLIRENY ‘GLJ; lsa yhé e 3)le :Aspergillus oryzae clLili,l
Aysie Ay (36-32) osatl A0 3ylyall dap clelin agle #5530 V) dals,
il Gl aie gl 3k My (sl aaxie daall dplal lag S8 e el
o dpaall iy Y] LI £ s e gy Agliall Cleliall fa apall b aadi)
Jualat (e Joant (ally (Slaionl) = sl = il Lall = Dlal s 111 clagiY)
.(Chang ef al., 2014) axne) ke anail ardiivg GUAT (lagiully <l jan 5 K1)

el g g ) Jas iyl

1Sy (Bacteriocing) clivw g i<l ~ L) e :direct  attack diluwall agagl)
o szl Ukl s dagis AN dyganll :mpaally (Antagonistic Action) (s el
-(Ohimain and Ofongo, 2012) diecagll sl 4 Loliss

ol 38 Sy Lasay o)) Cuas :competitive  exclusion Uil slad o)
Agle iy dpamngll 5Ll 5 agmgal) 13l e 3jlall LSyl

.(Patterson and Burkholder, 2003)

528 LSy Ll aie :The competition for the place (l<all o dddlial)
DL el wBlge 31e s Apamgll S A hasall A gledall LSRN e Uai uVL o s
e b e dalall Aaall ja3an 8 S 90 Alaall o3¢l (Receptors  Sites)
(Host) Cayadl o z)la Lgajyla ) 535 Las bl B ppeaall o LaY) Ll
.(Ohimain and Ofongo, 2012)

a8 el :stimulation of the immune system (Slial) lgad) jadad
Ae Liall LDIA ae Sl 361 a3y Las chpaniagll sLEaIL Adagiyall 4y5laalll da ) Ll

LAl srey diday e maend IS (IGA) Gl sslasina¥) L) e 2y ()Y
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dpacagl) Ll aad Sl Chladig gl 2 L) e aufg el Aiaa Glianall 8 A slaalll
.(Cox and Dalloul, 2015)
Jean adiar dadlll Ll e jals L) G ~c:physical effect , Sl 5l
e N e > ) = O L
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COCCIMORPH - A System for Automatic

: Y ‘! - - - - =5
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| lh\y \ " el e
N N Analysis o~ ° = \
X A A& : AL s A& : A

General | Introduction |

Introduction - . . »

Download Welcome to*COCCIMORPH's page. COCCIMORPH is a system for

the automatic diagnosis of COCCldia using MORPHological

-

On-line diagnosis
Image database
Data repository
Classifier results
Contact the authors

Documentation

% characteristics, obtained by shape analysis algorithms. Here you will * S

. find all the information about COCCIMORPH, including how to
download the program and terms of use. Please contact the authors
if you have further questions.

.
COCCIMORPH is an Qpen ‘Sotirce program. Contributions for s s
improving the program-are welco_me. &

) ) .
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44

How to install
System requirements S .
Tutorials S . N .
- A < LY \}‘ »
©2007 - A Gruber, C.A B. Pereira, L'F. Costa, & C.A B. Castafion &
.- - .~
N = )=
s N N



Please read the instructions before using the program.

IMAGE FILE FEATURES

Mean of curvature : 1.401e-02

Standard deviation from curvature : 1.109e-02

Entropy of curvature : 3.393e+02

Largest diameter : 163

Smallest diameter : 124

Symmetry based on first principal component : 3.562e-02
Symmetry based on second principal component : 1.186e-01
Total number of pixels : 16130

Entropy of image content : 1.159e+01

Angular second moment from co-ocurrence matrix : 3.358e-04
Contrast from co-ocurrence matrix : 5.731e+02

Inverse difference moment from co-ocurrence matrix : 1.044e-01
Entropy of co-ocurrence matrix : 3.605e+01

CLASSIFICATION RESULTS USING THE PROBABILISTIC CLASSIFIER :
E. acervuling : 100.00%
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Lag LS cluga Galey il slaall olSs (33)dSall aludl sy JSE ) s
sda A aliall YW 2ae il M ((32)JR yhe VI plaa A uad ASlew
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e ST oY) lll IS (43)JSal lasd) b sl ASlew Baa gl LS cdadlll 3
GV e gy (44)JSE) ol (a8 JS6 e clial) Gany 8 aagds lliag
ifles & Asid) Lagyiill WYY dag ¢(8)dsas %25.83 duwiyy (31) saaliall

e Lol sae Ji e by sSll D Ay e due i) day il calaall
.(Ellakany ef al., 2011; Raman et al.,, 2011; Wasae et al., 2017)

o5 28 5 Apall Llia dliadll bl (5508 Gaiapall Faneaatll caluill Al 5ol
G A Al V) 5 eyt Ty cilapy aal () L aay il o 4y
tol LS culSy L)<

Glse sy Aledall LAAD Has dam Aauall aaall (e dpaell pgi 2002 (1) 4a )l
g Lils pall aaall 5leds 8 AL siie s ASie (s (5S0a) dpiaay (Rige) 4
(45)JSa ddalaal 45kl b il g (e 2al)

) a3l Yialy ddalial) da peadial) dagdiall a0 Jagie (o) sy 3(2) daal
Aphaas (Liige) 1S Gliwe Ll (o dilida lphl g3e Jans] LS cigliaal) 25,0

A(46)Jal) dapal) aall B)leda 3 A giia e AaSia Gagmg (35)

111



Layh Jan o) LeS A daliall dm pendiall Aadiall (panim 520 dasgie (a3 a0 1(3) da il
b Aesiall e Al Gl ledial) e 858 dael 3sags dgsaad) 3lelall s

(47)J8a il laalll ~ Lisyls dysnall WIAN Cangiy Ay dglalial) dygnall Ll
Lon sl LS Aaliall dmpuadial) dsgiial) (e ol (o Aaasls ilalie 2055 1(4) da0ll
(Ri3a) A Clospe Akl (e Adlida JlshY 558 dsags cysaal) WIAY & 25 asay
Lpenlll LOAY)5 A glaalll LOAT a s -~ LS ))s Ao siie e AusSie (s (883a) Aypraas
(Wasae et al, 2017, (Al Gl sac ) cylil Lo ay ¢(48) IS 5yl
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(Gyorke et al., i)y 135 i) (e g5l 138 Capy jubal) mie 8 328l aliaicY]
2016)
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.(Bozkurt ef al., 2014 ; Assis ef al, 2010) a4 cls L ao 385

icsane o) (o ALaY) Jeseas gn FCR Ll Qi Jolee zoln duly sicy
3505 1787 & (535 DL e e sana (e el 585 1.866 IS Lidghpund 450!
SV ALY adall 55 Jame 3 DSt Lalias) cula Wil 45e) o 1) @lly

Tl S5 LS il gt G 3355 Galeaiel) o pas Anis Calell (o 50l Cinaa

Eua 224.37 508 D dypelY) degene o Jangd )sV) 2 LY 5 i€ Jale 4lie die
Gstill Lot o ) @IS 35my5 226,258 52y lidsd e LppadV) degena (o midl )
Al Gl dags @iy %1208 gyl 4303 ety %20 581 IS Sl 40 b
ipadd) Laiw dpaba) g lel) ST Gapdiad s Apad) o) Cus eV Al B
(Gupta and Agrawal, ¢ JS cluh Bils 13y gy cand JSEN 320 Ll

.2010 ; Badran and Lukesova, 2006)

o3 230 of i (12) Jsas @3l 0w g1 A yhdl ) @il 2 Al e
dagaial) Gl 2ae o ae) hlaa¥) 4 e 8 ST OIS DS Appall 8 (sl
s sl Al s m Al of ) el gy Lays 25x10°08 e sl NS
Jgyledall LA

Aalily) Selisll o 4, glanl) (alaa¥) g el g g ) ABL) il il
oalaall dalca) il SNy cCalalls e Wl jie @liigng yll dalia) 0l duliall o2a el
()2 La) A gane pae Leiilies ilall e Cpmalesilladl 5l Calelly oLl e gl
: Opiba sillal) 4o sanee

Opslesiallal) dalia) vie sl Calal) SDlgin) 8 Ciuila aalfi de sanall oda & Las )
te Ajlae £4181 oSl Calall oDl Jagio aly Cun cCalall o 5V asall dia
osbll (sl 8 ik leali desenadl oda Cnelal LS 4245 &l 3l alal
£2592 amlall ae A3jlie $2463 Ayl Al de oY) Jausie il Cus (o)

115



(16)Js2a 1.697 &l 3) e sanall o3¢) lad) Jysaill Jaleae af b glisy elld sals
Rad b mealy sgine (8 dgag ade Jangly o(15)J50a].637 &l o3 aalal) aa 43l
Goia (38 gy Langl (S5 (P>0.05) Sus (yfie genal) iila o ilal) ygnill Jalaa
of Zus 365.573 alall e 355lie 324,626 &l Cun o)) Z Y1 i Jalew b
b i) e ) Gnnlegidlad) 50 Auhal) ada capelal lia ey ¢(22)d s (P<0.05)
oaliaily alell Jysaill Jalea gl A e SlpSY) el Gila) agay 50 Aaalu)
e Alie %6.06al Cun 3sail) A g i) Lagl WS sV Z YY) 5o lS Jalas
amn e 3jlin il Al gem alias Gaunlesidlad) ST Slld 3 gy Layys %3.03 aalal
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2y U5y liigug ) d8la) die asl) Calell Dlginl & Gt de sanall o34 b Las )
illy Ll pe Ljlie £4326 Sl Calal) Dlgind Jausie il Cum calell Byl e
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Abstract:

Coccidiosis in chickens is one of the most common and widespread
diseases of poultry. Coccidiosis can lead to serious economic losses due to
elevated morbidity and mortality and low feed conversion ratio as a result of
inflammation and damages to the intestinal mucosa. E. acervulina is one
type of Eimeria diseases in broiler chickens. The infection spreads all over
the world, which usually causes subclinical infection, and there are cases of
mucous watery diarrhea, accompanied by a decrease in the rate of weight
gain.

The study was conducted on 20 flocks of 120 broiler chickens at age ranged
between 20-45 days. One hundred twenty samples were collected from the
duodenal of the infected chickens in order to study the severity of the
pathological changes caused by Eimeria acervulina infection. Lesions were
characterized by the presence of white spots scattered in the duodenum,
With thickening of its walls in severe infection.

Histopathology study of duodenum revealsed a large clusters of schizonts
and oocysts submucosa and lamina propria crowded with.There were
often,large areas of the mucosa sloughed off mucosa.

Scores of infection were divided into four degrees according to the severity
of the infection.

It was noted that the highest incidence of infection was score (3) 37.5%,
followed by score (4) 30.83%, followed by (2) 19.16%, and finally score (1)
12.5% which was the lowest according to severity of changes and
observations.

This study showed that score (3) and score (4) were the most frequent, This
Is an indication that most of the infection is subclinical and often treatment
is late

Eimeria tenella is considered one of the most dangerous species of Eimeria
that affects meat type chickens, can lead to serious economic losses due to
elevated morbidity and mortality as a result of inflammation and damages
to the cecum mucosa, The study was conducted on 16 flocks of 120 broiler
chickens at age ranged between 20-45 days. One hundred twenty samples
were collected from the cecum of the infected chickens in order to study the
severity of the pathological changes caused by Eimeria tenella infection,
The results demonstrated that the infection was characterized by the of
congestion and thickening of the cecal mucosa, and accumulation of varying
guantities of blood and caseous necrotic material in the caecum,
Histopathology study of cecum revealed moderate hemorrhage in the
submucosa under the lamina propria, extending in some cases into the
muscular layer of the caecum. In severe cases the hemorrhage was severe
and necrosis of mucosal cell was observed. In addition to the presence of
oocysts, schizonts, macrogametes and microgametes in the epithelial cells of
sub-mucosal glands of caecum, there was massive infiltration of heterophils
and mononuclear cells in the lamina propria with desquamation of
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enterocytes, Scores of infection were divided into four degrees according to
the severity of the infection, It was noted that the highest incidence of
infection was score (3) 42.5%, followed by score (4) 25.83%, followed by
(2) 22.5%, and finally score (1) 9.16% which was the lowest according to
severity of changes and observations.

This study showed that score (3) and score (4) were the most frequent, This
Is an indication that most of the infection is subclinical and often treatment
is late.

First field experience: In order to study the production performance, an
experimental trail was designed where broilers were divided into three
groups of 50 1-day-old chicks and raised up to 42 days. The production
efficiency post challenge with Eimeria acervulina and E. tenella was studied
by calculation of both FCR and EPEF for the three experiment groups, It
was proved that the E. acervulina and E.tenella infection caused significant
decrease in feed intake and consequently in body weight gain, and an
increase in the values of (FCR), This highlights a detrimental effect on the
performance parameters of broiler chickens. The FCR in the E. acervulina
group was 1.866 and in the E. tenella group was 1.787, with significant
difference between these E. acervulina and control group (P<0.05), When
comparing the european production efficiency factor between both infected
and control group the EPEF was 365.588 in control group , 226.25 in
E.acervulina and 224.371 in E. tenella group, with significant differences
between both infected group and control group (P<0.05), These findings
could be used to further elucidate the serious damage to the host health
caused by species of Eimeria infections.

The second field experiment (-): The experiment was designed in 6 groups,
each group included 33 chicks of one day old who were raised up to 42 days
of age, in order to study the productive efficiency when adding probiotics
with drinking water and fodder, organic acids with drinking water and
fodder, and salinomycin with the fodder. Experiment materials since the first
day and compared with the control, the results showed a high feed
conversion factor FCR in the salinomycin group and a decrease in the feed
conversion factor in the rest of the groups compared with the control, and it
was noted that there was no clear significant difference in all groups
compared with the control where (P> 0.05), and in a study The European
Production Efficiency Coefficient (EPEF) decreased in the salinomycin
group 324,626 compared to the control 365,573, with a clear significant
difference between the two values (P < 0.05), and a higher European
Efficiency Coefficient in the other groups compared to the control without a
significant significant difference.

The second field experiment (+): The experiment was designed in 6
groups, each group included 33 one-day-old chicks that were raised up to 42
days of age, in order to study the effect of adding probiotics with drinking
water and feed, organic acids with drinking water and feed, and salinomycin
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with feed since the first day in Prevention of coccidiosis, where all groups
were infected with Eimeria acerfolina and Tenella together, and all groups
were compared with the control group, which was infected without adding
any substance.

It was observed through the study a decrease in the severity of the severity
of the pathological infection in all groups in terms of symptoms, anatomical
characteristics, histological changes, and mortality rate compared with the
control, and a clear significant decrease was also observed in the number of
Oocysts thrown with glaucoma of all groups compared with the control
(P<0.05).

Production efficiency was also studied, where a decrease was observed in
the feed conversion factor (FCR) in all groups compared to the control.

The study showed that there was a clear significant difference in the group
of water probiotics only compared with the control (P<0.05).

When studying the European production efficiency factor EPEF, a clear
significant increase was observed in all experimental groups compared to
the control, as (P<0.05), and the best group in terms of production efficiency
was watery probiotics.

The results from the previous study showed that adding probiotics or
organic acids to drinking water or feed made the birds more resistant and
tolerant to coccidiosis.

Key words:
Coccidiosis - Eimeria acerfolina - Eimeria tenella - Probiotics - Organic
acids - Pathological changes - Polycystic eggs — Oocytes- Broiler chickens.
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