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Abstract

The present study aimed at the investigation of dietary supplementation of different levels of
specific egg yolk antibody (IgY) powder on intestinal mucosal immunity and serum protein
electrophoretic patterns of E. coli O78:K80-challenged broiler chicks. For lyophilized antibody
preparation, forty 36-week-old White Leghorn hens were hyperimmunized with E. coli O78:K80
bacteria for a 12-week-period and IgY was isolated from the eggs by the water-dilution method.
Seven-day-age broiler chicks were challenged orally with 0.5 mL of E. coli O78:K80 suspension
(except for the negative control). The challenge was continued for additional 7 days from day 14 to
21 with 1.0 mL of a late log phase culture (10° cfu/mL) until the level of E. coli in droppings
reached to 10° cfu/g. A total of 280 broiler chicks were randomly assigned to 5 dietary treatments
with 4 replicates of 14 chicks each. The four challenged-groups received a basal diet supplemented
with O (as positive control), 0.1, 0.2, or 0.4% (wt/wt) IgY. The unchallenged-group, as negative
control, fed the same unsupplemented diet. Oral infection caused increase in ileal E. coli
enumeration, and induced systemic and mucosal inflammatory reactions. After three weeks of
feeding, the levels of 0.2 and 0.4% IgY had the most suppressive effects (P<0.01) on the ileal E.
coli enumeration and intestinal secretory IgA concentration. However, with at least 0.2% IgY,
serum IgA concentration and the albumins to globulins ratio were slightly decreased (P=0.36) and
increased (P=0.20), respectively. It was concluded that feeding high level of specific antibody
powder, in addition to decreasing inflammatory factors, may increase the ratio of serum albumin.
Therefore, the serum proteins can be directed toward metabolic pathways instead of being imposed
on inflammatory pathways.

Keywords: Broiler chick, Egg yolk antibody (IgY), Mucosal immunity, Serum protein electrophoretic
patterns
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'- Chicken IgG ELISA quantitation kit, E30-104, Bethyl
Laboratories, Inc.,USA
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Laboratories, Inc., USA

da yo ool oo su s s g Vo< god oS ol yan
nt g eolaidl 1Y o5 s WSF sl «sa
b Saly 4 5 e VY gl a3 b palaial
s S Gls)
sliE sLa o pua g (sl aey je crliiulai
8550 s sl dasa AN VIVO oligle)] alasl cya
4 Jo) Gaa OLL G 5 S Yo A G el 013 A8 S
Jass Swa K L Gulel sy b 2esd oo
MWalS b 0 slss mia IS dasa akd YA
Losad supll op 8 Jlen) slas gy o ol
JAS 058 Glsie 4 wusll e 05 8 S 5 Khus
V) OIS 58 o saaldie suslear 5 LSS Dl (e
I8 555 o9 B S aad (5 dasa Vg sule da e
Sl e /0L e YK 85 K a4 e dasa e
SBlasal v CRUML gyla csS Laas
Jae cpl wwa S susll Shsa By, © OVAKA-
Sae ) YV BV glas gy 5o 5 Hoy cda cuddS 5 G
o2 (sl S laas (laa 51 S e V L (G cida
GBSyl chaea B cdndy sl b B S
lids - gy Gupen ey Vo C CFU/G G us 4 g sine
WalS b S QB Lo FY B YN S, 5 bl
558 Dlea wa S wase susll 85 8 Ly 0 (Solas
s 5 63 b sla oma (KLt il b sud susll
5 Y N fee JSES) Shie psb L S ol
Sog sud JoSo polaidl ol Bl wsys o /F
o wline Gl s yua 50 Al JLTS 655 030 gad il o
3,8 28l 1 @ul BT a8 o
98 S 4 92 53 (o0 93l (ASbacd il (4 jlach
OS5 5 Sl da s dalad g0 XY oYY slads, o
Jeold va 5o a il Glgine 5 Cladl dulal b 4
298 550) pen @80 b JIKu ) dgs 50 B UK sl
= ooslae oo wsase disiwl glagbsd o0
S e b JBe s AL 5T @ bl 5 Gl
Jslas) (655053008 o b (sie b 4 psdae 5 a S
G 3 LS 343, VT eE, B (amye /A0 S

- ELISA Starter accessory package



WA Jlo /Y o)l YY als / gold pole cba yimg 4 puis

GSL») ‘69%" N4

Ooss el S3 pss ca 55 ey cade
s olie 5 o(Bhasal b aa S glada s
a3 5 wdad o € olel Juo ik alasl G se)]
il o ) Osee o ad S8 suliiul o) s Lasals
Yij=p+ Aj+ g

Slaalie :Silie =H oualiie ya Hlade =Yk

sasle 3L ol 3 = Gjjk ,las 3= A

S g gl
19Y yu98 sl S50
ol S w4 b olis L oady) ol
3 poe o3 b (pabalidl cnllad () saesl s sl
@bl Gl 38l e s 0 SIS A3 (slag e feadS s0))
WooVisladss 5o s @ uss »ln ¥ oosaa 4
B 233 sl pan ugs alad Lo Gyl Gal s,
Site i sa sle S ss3 @YU £ Lo (428 1Y)
rolaidl sty obaid) ul BT susy Oisn
wle (xsal e sla oo a5 5 suel oy o)
Wl GLas 1y ool pae olas OvAKAL KL,
b BT s K 1GY chle spmy ol UL
R B L K R L N P
(YN OlLKaa
D98 Lo da g o (o0 g3l SASlah puld (i jlak
L aa sladasa Gosa sapll 31 G
Blddl caran 595V sl OVAKA. (KlLus sl
Ol golaare Sl b 4 oAbl (Gl giase o
53 NC) wacay gsine V-7 CFU/G ssus 4 5 il
FShdod) cures Ske (P<-/-) PC L s
395 o9 sl susll o dasa el sla G o
¢s82e (l0g,.CFU/g + SE) o/va = - /-4 CFU/g v\
8555 53 o8 () curea S g Ja 5o Gl o
3yl ¥/P¥ = o[-0 CFU/Q (e J3S) sull sue
comea laledl o8 dsb Lo (Y Jses) wa S
G ol o s el Glase KLl
Lia e 3 05 S 51 YL ol ae sl b
ol ol € (P<+/+y PC L euslie s NC) wo g

o &5 iy @ osay, ol cdl ials
dsl 4 &8ss O sad laa il w8 S o se
350 050 @il Hlaie B wd (8K 5y 5 Jie Glle)]
S 3L Gl Cnl e ¥ e 0 S e Giales]
sox g dlal lacsl o (PH=V/Y PBS) clis
Oe v ot o b diBa Y Sue 0 Gl 3 a5 0 (S
Seaiosble ol S (Bla da,0 ¥ sles 5 B8 o 549
otubedT 5u ol 38, 3 way s Bl ple .wa S
e VAT e 4 oS 3 ssliind 4 se ELISA
s ot Jlaial w3 cdl T olie Blad 31 ladi ya
dads gad oy slue) g5la GLass (glos oy o) O il
Csad i g olle a3 A Gl g o sl 1o
8b ol (s Ol Lskie Gl sl el Gl
eyl o (L IGA [luis 5 (558 sl uy 5805 (B, @
pladl Jalse s 8GOS g a S Gl 8
s 5l) Jalye 52 pd oA (pl 5o ELISA olagles)
Voo bla Saly S ouli ol b ows 19Y g €
I9A (BT 5 ad swiligy @asa 10A 0T s S
et b (HRP) SlasSlysy amosil b sad €55
oS 38, TBS-T Lyva---
OB 095 pow (g Lo dlsa 5 S 05l

S Bolad ok 4 dasa aalad 50 Y G5 o
OS50 sl Glan (8 a5l (sl 5 ST 1SS A
soliienl b JS 0 g5 (gooes SBlE 8038 S d (o0 e
S gy g 28 S aladl soen Gy D
pom 0 50BN G ) ol e s 4 ae sl
A 80 3 8 g S sl el Sl e Sl suliinl U
olale)T b 9 Jss
¥l Sabad JlS b SO wly 3 INVIVO el )
8 S alad) 1SS e Hu saaline VY 5 SIS ¥ Glas
L el delass wias o sols (3l 5 @ 51 o
SAS) s alasl SAS,158 a3 GLM w50 sulinl
Jolaa (g, o) eoliia) U La suls S0l (Y-
IS o S dwlie a8 S 5158 dwlie 850 olas e

.50 mM Tris Buffered Saline, pH 8.0, and 0.05%
Tween 20 (TBS-T); Sigma,USA



AV g S 59970l (65801 g 039 (oo (staul e SlS1u il ade (1QY) 50056 035 (ol (ool i yo9y ) oolital 130

©ab (BT @I 5 e 8 olaylS ml b
sl G 5 g a3 su)) 3 Jels poliaial
Aliae wllga suy, 3 dsase ooSee Al
5 a2l 5 Yoo GKaa 5 us)5S) wols JelS elillas
50 SLELIS eulie i ol Jalie 5o (Ve -A oI,
Ooanl35 o 5 Wse onl eSS pue ) s
sae Iy o Jados saae 4 0l O35L Jelse (gl su g,
5 $Soy) wnlage ol AT Gyme 8BS olo)
(Yoo P OllKaa

Lol BT G yams 3 Gus Lo gac (ol s 5de
(sSL alins gla (aas 5l sael s o JUK L
om o5 05 GBleab BT ablie gla usly
3300 @LISL Koo sl B8 5 sad g sab ]
9 liea guesgn S Glsie o el ol il (oo
S 8 eobainl ol (BT o3y alsan 5 Gl
JF e wsse 038k Jelse Koo (o) A Hlge
B s ol b (YooY olKan 5 ) o €3S
solee 3 ot € el 0T S ol olaales
sl s » LS pebaidl b gl
9 L) el su S S0 Bua 580 L Sylge
OB 4 Jaate Sl 55 el ol 1A (YL A OlS0n
Slass (EAlS (8 gl @l 4 s b S s e
Base susll o8u s o sill sl Gsad Lo Lty
il 6055 OVAKAL 18 5y (1Al 4 b s 50
03 1 dole 4 55 oo sael caas 4 il Gubs s 1
wolaial suls u:‘ﬂ S ael L€ 5 S5 ol s
I 4 uanie gla Shis calis 1) oty Jids
g 5 SIS AR5 (sl f e sl sal g 5 (BT
5okl oae walia o1 3 pus g o oolaial ol o]
Jlad e §srealinisal oga ol (BT B ms [l
G oaslie boulad ool 5 S5 5 Gy Ok
alendng O18 (oo ) ol Juaa Ho sud &l sladisl
6oL BT wmys /Y Jilas 3 soliiu) S sga
S i) anan W5 o 4308 4w gy eobaial
S ougan B sl sl apn sl sladse
aas (EalS sdle JHES 8 5 K 4 o 41,18

© Bl fsiie 4 el (puius SISl s e gdle
o9 05l wose 8L el GISel Ll
oo (8 g Sl (s cadls sy GELISS oSy
da o solan Su0r 9 (2ooSee Ol iB S ulal 5o
OS5 ¢ sy Jol e ol GEB din 58 ol L]
da S35 in a8 s AC/T Curli P S 6 55 sl 030
Lol b by il gls cigie o Logac
M08 5 Galsess) cnal B SHIE s Wose
saadlas 5 50 (5 S0 da s Glla olidas Ll (V444
sblie sladsle & Jladl o da 8L Gl (ol
OloSaa 5 Galal e Cpl 5ol sass S S sate s0 g,
& OVA Klus izl \ gs o3e « aiiils Gl (Y--Y)
Con poaliyl sl Jsle & WIS s LBoSL
Hb sladshe oy sbinsnbeed sla Jsbw Ol
Goe o v e ML sla Jolow dad sy Gul)y a a5 se
sladsle O pa 5 WBLHSL (S i S
‘ml.@_ﬂ WSS ale blae Sal st 4 by
sob 4 el 5 50 ACT a3 oS wisgad (3,18 oin
Jalie a0, slasn ol sla Jole & ot
OV ke 50 (Yer o) olKaa 5 osaas ¥ sladlas .as
e S35 gaa aa s CUrli 5Y 5 68 sla 830 <<
sla 28 lls OVAKA: (g 95 2 95
6 sags sl Jsle 4 8L Jlasl ol
a0 sla 8L 5 B ol & eubic b 13 il
o9 BSltyal G 5o pae pals GhaledT Hu sasl
Ol oo ia 4w ) i sl sull G8us s sy,
Lpsd & 8ls o oSk ool € calsy e
oo la dueh sl Jladl ol suy, sladsle
e ) O Gilaie et 5 (201K sla oigie
RS
obaial ol Bl Al F gl 5 suliil
Giolad 5 gols (e sl o olE G5 cuw
W K FY 555 50 sall sla dasa (oo Bl Lt yun)
Sga o9 psbe RSEe Ole Gl Lo (P<H/4Y)
Y psbe 85 4 e AL EKLus ) cusea (1A
o sl cpl wu g polaial ol B sy o /¥



WA Jlo /Y o)l YY als / gold pole cba yimg 4 puis

GSL») ‘69%" A

Lo ynd) (ool (sla Jslos a3 05 (BT cuths 5y
Ko b Jobes 4 05 (B s e (M gla Jsla
B slaciuws 8l 4 (85m0 (515 Ligssglise¥ 5o s 50
I0A w25 5 s cules oy daples o 5 T
(Yo P S sl il o U blas 5 oy
@b nl Al ol glGiA 4w as Sl Gy
SLayal b osad sayll sladagn oo palaidl
Y o S ola o5 S HaSIGA clale (5 gedT 350
Gl @il |, polaid) b BT wsjs < /¥
3 5 oml (P<H/4Y) ol (fae Sl b 4 oy
S50 ¥ s Glae Gl 5o s s su T sla 5 S Koo
chle (hal 5o 1, 31 (pide palaial ol ]
ol o saly olas ued 3 susll sla 4ssa SIQA
Sbdiyal Giolad ) Jeola mlS b senes dadisly
i g e sl

(SIgA) blas g ooy I0A cilile

S sl s B8 o sagll Sl G
Oilndl ey IQA cbile OVAIKA. KLl G
© eduledl as00 b alad slos Gl ool 5 il
Sb e oS 8 S ) YL (gl Sae Sl b
cble o wlie opme © Wy, ol (P</4Y) s
frely o5a3 Gl () Jsan) wd D 58 (0555 SIGA
Olsie & OVAKA. Kl il « el o Solas
e s s sl QLIS (S5 sks ) 8L S
1o (sl euis Hlan K& 1) (elie 5 (oo IGA
el
slagaly S € ol snd il psa & 85550
oolis Sl pailSe S L3I0 caS (blae el
LA SL Sl (5 53kt LA SL s 4 5 sa
i Gl (QBIS 55 SSengn Olsie @ cuwien
Sassy ol (VA O Siu) il e Il 1, SIQA
5 Jlal Jols dingn praile S ot o Logae

0\—331;@g;\Sl:a_‘.‘&J.«.‘MuﬁJMf&’uﬂﬁguigﬁaJﬁJd(S'gY)gﬁaL&il|gY\_§l’l&4C‘9bwdd‘9‘}§|J3|—\J3A._;

(S19A) bolas 9 ooy IGA il g oo il

FY g9 sblie 9 oo s 10A cilil2 sl bsine o580 b lacd
LX) (09 10 CFU/58)
slgA o IGA
- ¥Y YN .
pg/mg protein ug/ml SXS BXS) lass
A/ Y YFY/5PY Y% Y/5¥ ‘(NC)"-Q.LGJJ:\AS
“Ya/YA VYAV “5 AV DAY \(PC) casha J i
(%)slgY
"ys /oy VYIS P vy as o
Brer/Ay £EYIOY o/av o/YF oY
IV OOA/« - I o/oY AL
-------------------------------- (P-valug) ----------------mmmmmmm oo
<./ NAYe <./ . /oY
"L lass
Wie il
<./ <.+ <0 <./ Jaliie
V-0 YY/Ha RY; A S e .

1 6o (BT 51 adars goa o« o OVAKAL (KLt 5l b sogll 5 o0 ol sz o805 Jols (a5 5 0 ol g ike J55S (sla 55 S
o gais =8l 59

OVAKA+ KLt il b soslT s 4a 52 (sl suid 55570 Jlaial sl |

W1 o S ol kel S 5 el it Cism S JBlua b sla Sl ™



AV B K59 Ul 598l g 039, ol (staal 2 e WSl e (1QY) § 10055 03,5 soluatsl (ool T yog, 3l eolianl b

D53l s3e sASL L s e gn (Soll 5l G
La Calss sy (P=/-7) (oo IS 0o sla clale
Ol s 4 e Gaesall s g b33l (P<2/0)
Ol (Y dgan) ol Glas 1 uls (Sae LualS (P<-/-Y)
a9 Buae oalsnsl @ opasdl cand 5o 2alS
Winod S 8358 Do pow sl Galss il
Bl RalS (ol Jae nE JSB G 50 Gaesll bl
0% S ase OB gl dlaa S sead Gl s
@ L ass swa S alasl 055 Jelse Hda ol
ls clsllas (Yo 7) olLKas 5 LulKLS
et 3 Losae oad aladl olallhe Guleal s
Canid g s padld Ol © Gl e G el
Ssd (oo sl Aal alns Si5a3 by Sl
oa (Yo A OKaa 5 00 5 Yoo P LKaa 5 ulELS)
1o 5315 rage Db sl (BB Cpaa sl (i g5 oS
OF 51 4S 0ol suge 5 (Sulplie sla callad usas
o)y Al ooy b sl JEB & )8 e ddea
a5 ghanl Sl syl (S BB plasls
aile cage Silmlie sla e JEDI 5 Lad
spd eolal GaaSans y usesddl (JudsosS
9 sla @b Koo s 51 (VAAY wgdl 5 Gusi )
Do 3 o S cal o saian Las (Y- A) olLKea
Jals 4 oo slagnl s 5 (o0 b 5 ala (gla cisae
oo Aliae (slas gy wlile 38 18 580 s
oSl Goapr Pal plaen o dad
(Al S eyl wla 5B slagds g
Lo OlbeS sl asa i (GaaSyses
S O Jlis @ g @l Gl das 55K 5 sl
oalesl 5o G Gl whe wbie (BAS (el
Oesd lsie e I0A clile (il ol
9 2se) ol Glglsa Blad 51 ey Gl g 5K 55 g
Ghle L 1, aswed ol 4 (YooY oKaa
Ol e s &S aas oo ol oy sla (35K
el sl atisn Gl GBS as 5 10A < el
b blie Jao 4 Juw Sl alide sl 058 asan

)Judﬁwwdﬁuwékjuﬂ‘d‘)lm

WS S350 U8 iAo S 48 lea
case eabainl ol (BT @ w59 Gugidl
Al Blaal Gioled o ol are Guals
s ol Ol g 8aa S Y G5 9 sl slada s
Al g Glie (g0l (BT (5 yme G8a e ) Loy B osud
o el GBS 5 88 18 L5 s SIGA i
suls Jlaal (Y- +¥) cple 5 lulS da aasls ol YA
Sl (Sas a0 a3 8355 53 S SluS 5 4S Wu g
s Spa3 by s S Bl sos, blae s ladi
Lo sla il Lol aan (ualS 1, L 05 850 curea SIQA
SIQA clale (5 & eobaial gl (BT & uls olis
5o st B 55580 Llad (Rl b L ol Gal el 1
o) aalyd 50 15 SIGA clile (malK sl go 0

e QY Qi pohs 3 soliial sia
G Lol s S pos [GA Lo (s)ls (Sae &lpmds g
3L (BT YL b 5 S 85 S v (0 Ll
(P=-/77) &) wila o S 5o Gl paliaidl
sl ool w0 o 1A cblile Al Case
Bl o o 1A clile ol juis € cl o) Sl
ol sl ble IgA Lo oluss Wy, 5 ewlSal
OLEaa 5 s oladlae b olhuss (Sl
S sy o B 6 8 s Gasad 35 (V-eY)
) pealiaial gl (BT wem /¥ mhs 31 g Ss
3 Gl (SIGA (malS 5o b (55 Olsie
a5 osedl dse 035k L cares (Al Gk
sl S o glgie ©) epw IGA 5 SIQA 25
e se daly cnl 4 g suls 2alK T, (SIGQA @ Gl
el € a8 (S sal sla (ESI 55 ) cailes
Ssad aalga g ey widy o Slae Hu gyl
O 92888 o (o gl Coneids 9 (o0 peu IS (5

GIoI a3 9sa e sla g S ST
Widl oo Alins Sluga go o saaie [l gl LiE
oo e e gobae Wi oo Ll dallhe 13
OLEeaa 5 50) wlls Oloas w5 el s
(YA



WA Jlo /Y o)l YY als / gold pole cba yimg 4 puis

Slo>y soge A

slad s Lol Oon pa ol sl danly cbile
pome o9 (el it (oo 1OA o sl50) G55
2SO sls v asw gl G o @l Gl
G aBl S o Wsd A3 SH 4 olgll sla s
sy g 9 o Slac g st culaa (S galie (sla jus

2380 5158 530 caS G S S 4 )

iS5 S daals
ot o 4 el o saias olas yals dallls o
—obaidl ol BT Husy YL ok 5l saliil
JLad jae el Jlacl g 5o (amsyo /Y JSlaa)
6ol (e sk 4 b0, OS5 8L caren (S
32l O O B us S e e el 0l 5 4L S
a3l Hda ase Sl g s (A Hu S s ol
O ol e ol il ol Jlsio by Ghal
it il Gyl (S sslie uSlae Gaals ol gie
a,Skae y olaidl ol Bl ede 586 Jlaal
3 oo g8 550h Jelse 4 ea Il GBS 5 sl

3 dela bl sla cond (358G saia bl
© o olalesS lasrie cullas by 5 s cons Sl s gan
Jilas @ (blie o)l pa ol 358 (i3S o Jlis
10A (aa s 1A G € o] Ja oy s
slagionw GG Gk 5l BlS o ad & o
ssapr el slacalla il s pleles
Lo S ol alaad (a3l L o L oS gl (5Ll
S5 Olsie e Jadgia wile pdas s gla G b
3 Ssial) Wl Joe Gl s a5l s0ls (]
Bl o porw IQA clale uas 1A (Y5 o),1Skaa
S50 I ks 5 s Dl Jele

il G885y O e 5285
Sl polaial (ol BT Abs £ gl 4385 Ky 5
ol s 5 e sl (S i gop lale s 1) (0l (e
Js @ S aas o plas b i bl codls oo
© el cans (ool (BT YL ol Seas
cho Koy GBl @Ol (P Bl oK
sl 1 el @il Sl (P=4/Y) glealks
o) Sl (oo cu B 1, Jlial fpl ol dallles
alS 5 palaidl b (BT Vb ol Syaas

093 po G2 g3 1) 2 (Sl oS Lo da g2 0 a2 43 (SIQY) (coliail 1Y a7 glacs (g 380 31 -Y Jgaa

Orso gl el g2 518 Ola s Cresel] S oy

(L e 50 p0S) (G (w50 p0S) (R (e 0 0 S) olas
-V \/A0 V/oy - '(NC) e J yiss
-JoF Y/or /¥ /Ay '(PC) catie J yiss
(%)slgy

/o Y/¥A VY Y/V A

- JOA ” \/YF /Py oY

Nl /Yo \/¥¥ YIPA /¥

-------------------------------- (P-valug) ----------mmmmmm

/¥ A Niat
</¥a "LAJLA:\;
<./-3\ <./ ALY oY Juliie )
P i N

/~Y’ ./”9 ~/.a ~/~V Cl._\d.ua:al&eJJ C

SE

15 ol (B 5 abais mua S casl OVAKA- SSLE b osu sl 5 sugll e 8w Jeld i 5 4 cule 5 it J,5S sla oy <

A 8y gats =8l Ho

OVAKA+ KLt il b soslT s 4a 52 (sl suid 55570 Jlaial sl |



Ve g Syg80SU 68 g 09 (blive el 1 ( Syl el (1QY) €050 03,5 (olaidl (o0l 5T 35 5] oolitl 13

ouldivgl v,y 90 c._al:a.o

Akita EM and Nakai S, 1992. Immunoglobulins from egg yolk: Isolation and purification. J Food Sci 57:
629-634.

Altekruse SF, Elvinger F, Lee KY, Tollefson LK, Pierson EW, Eifert J and Sriranganathan N, 2002.
Antimicrobial susceptibilities of Escherichia coli strains from a turkey operation. J Am Vet Med Assoc
221: 411-416.

Amaral JA, De Franco MT, Zapata-Quintanilla L and Carbonare SB, 2008. In vitro reactivity and growth
inhibition of EPEC serotype 0111 and STEC serotypes O111 and O157 by homologous and heterologous
chicken egg yolk antibody. Vet Res Commun 32: 281-290.

Bradford MM, 1976. A rapid and sensitive method for the quantification of microgram quantities of protein
utilizing the principle of protein-dye binding. Anal Biochem 72: 248-254.

Burtis CA and Ashwood ER, 1994. Tietz textbook of clinical chemistry. 2" ed. W.B.Sunders CO.
Philadelphia. pp: 735-736.

Delicato ER, De Brito BG, Gaziri LC and Vidotto MC, 2003. Virulence-associated genes in Escherichia coli
isolates from poultry with colibacillosis. Vet Microbiol 94: 97-103.

De Neve L, Fargallo JA, Vergara P, Lemus JA, Jaren-Galan M and Luaces |, 2008. Effects of maternal
carotenoid availability in relation to sex, parasite infection and health status of nestling kestrels (Falco
tinnunculus) J Exp Biol 211: 1414-1425.

Dho-Moulin M and Fairbrother JM, 1999. Avian pathogenic Escherichia coli (APEC). Vet Res 30: 299-316.

Edelman S, Leskel& S, Ron E, Apajalahti J and Korhonen TK, 2003. In vitro adhesion of an avian pathogenic
Escherichia coli O78 strain to surfaces of the chicken intestinal tract and to ileal mucus. Vet Microb 91:
41-56.

Ewers C, JanBen T, KieBling S, Philipp HC and Wieler LH, 2004. Molecular epidemiology of avian
pathogenic Escherichia coli (APEC) isolated from colisepticaemia in poultry. Vet Microbiol 104: 91-101.

Girard F, Batisson |, Martinez G, Breton C, Harel J and Fairbrother JM, 2006. Use of virulence factor
specific egg yolk-derived immunoglobulins as a promising alternative to antibiotics for prevention of
attaching and effacing Escherichia coli infections. FEMS Immunol Med Mic 46: 340-350.

Hatta H, Ozeki M and Tsuda K, 1997. Egg yolk antibody IgY and its application. PP. 151-178. In:
Yamamoto T, Juneja LR, Hatta H and Kim M (Eds.), Hen eggs: Their- basic and applied science. CRC
Press.

Ibrahim EI-SM, Rahman AK, Isoda R, Umeda K, Van Sa N and Kodama Y, 2008. In vitro and in vivo
effectiveness of egg yolk antibody against Candida albicans (anti-CA IgY). Vaccine 26: 2073-2080.

Kassaify ZG and Mine Y, 2004. Nonimmunized egg yolk powder can suppress the colonization of
Salmonella typhimurium, Escherichia coli 0157:H7, and Campylobacter jejuni in laying hens. Poult Sci
83: 1497-1506.

Kilgas P, Tilgar V and Mand R, 2006. Hematological health state indices predict local survival in a small
passerine bird, the great tit (Parus major). Physiol Biochem Zool 79: 565-572.

Knezevic P and Petrovic O, 2008. Antibiotic resistance of commensal Escherichia coli of food-producing
animals from three Vojvodinian farms, Serbia. Int J Antimicrob Agents 31: 360-363.

La Ragione RM, Cooley WA and Woodward MJ, 2000. The role of fimbriae and flagella in the adherence of
avian strains of Escherichia coli O78:K80 to tissue culture cells and tracheal and gut explants. J Med
Microbiol 49: 327-338.

Lee EN, Sunwoo HH, Menninen K and Sim JS, 2002. In vitro studies of chicken egg yolk antibody (1gY)
against Salmonella enteritidis and Salmonella typhimurium. Poult Sci 81: 632-641.

Mahdavi AH, Rahmani HR, Nili N, Samie AH and Soleimanian-Zad S, 2010. Chicken Egg Yolk Antibody
(IgY) Powder Against Escherichia coli O78:K80. J Anim Vet Adv 9: 366-373.

McPeake SJ, Smyth JA and Ball HJ, 2005. Characterisation of avian pathogenic Escherichia coli (APEC)

associated with colisepticemia compared to faecal isolates from healthy birds. Vet Microbiol 110: 245-
253.



WA o /) o)l YY sl /ol pole (sl jimgy 4 pui Sy qgolee AV

Muir WI, Husband AJ and Bryden WL. 2002. Dietary supplementation with vitamin E modulates avian
intestinal immunity. Br J Nutr 87: 579-585.

Perdigon G, Alvarez S and Pesce de Ruiz Holgado A, 1991. Immunoadjuvant activity of oral Lactobacillus

casei: influence of dose on secretory immune response and protective capacity in intestinal infections. J
Dairy Res 58: 485-496.

Pinchuk G, 2002. Schaum's outline of theory and problems of immunology. McGraw-Hill, New York.

Ruan GP, Ma L, He XW, Meng MJ, Zhu Y, Zhou MQ, Hu ZM and Wang XN, 2005. Efficient production,
purification, and application of egg yolk antibodies against human HLA-A*0201 heavy chain and light
chain (B2m). Protein Expr Purif 44: 45-51.

SAS Institute. 2001. SAS User’s Guide. Version 8.02 ed. SAS Institute Inc., Cary, NC.

Snoeck V, Peters IR and Cox E, 2006. The IgA system: a comparison of structure and function in different
species. Vet Res 37: 455-467.

Staines N, Brostoff J and James K, 1993. Introducing Immunology, 2" ed, Mosby, London.

Wilkie DC, Van Kessel AG, Dumonceaux TJ and Drew MD, 2006. The effect of hen-egg antibodies on

Clostridium perfringens colonization in the gastrointestinal tract of broiler chickens. Prev Vet Med 74:
279-292.

Zhao S, Maurer JJ, Hubert S, De Villena JF, McDermott PF, Meng J, Ayers S, English L and White DG,
2005. Antimicrobial susceptibility and molecular characterization of avian pathogenic Escherichia coli
isolates. Vet Microbiol 107: 215-224.



