Iranian Journal of Animal Science Research
Vol. 8, No. 1, Spring 2016, p. 154-161

A

OInl oold pole (letiung sy & i
154-161 . o 1395 ,log 1 o lacis 8wl

E S 0355 53 GASLS 31 ade g S 5 sl ks 5 A5

4 - 2 1
0 by a5 = 6 e st = (93LT i el = 2315 s an = iy i Ll = * i L ke

7&5-:"‘5'5 Hdoes
1393/419 : st s &b
139412119 3 4, 756

LRVCES

035 5 9 S JUSI Eyo 055 42 Ep0 51 €050 0335 sl el Al (Il sl cn3ele o Hl pite S e 4 Epens9

055 5 g s ()5l B sl e S 5T b (3l Gl M gt @Y g gigel e ez Ol puolie
J5 = Mg Jomod> a9, Sl odliinl Ly 035 )3 oISel ans 03la T 9> (s 9 €005 03,5 50 I il arle (glS sigen]
g2l Ly ol am 5 a2iS o) Lawsgs o (IS5 ,30 JolS” 05551 b ol ol 09 A 53 8058 (sl o A3l gosal L2 SISk 55989250
059> Lol 19Y (aslss g pglaes (arlss can W papss 1505 el pgws Cagi 5 3398 el Cisal b5 pgd 5 J5l Cagi )3 g8 JolS
Ls &35 03,5 51 1GY ompols (L 1) (o0l T ol g 55989 5801 plondl L ol 5o 5 plsl 6000 JoSls™ bl Jy 51 oalizal L 5 cpguds
19Y i g S slivoy o} jouis duge &S SgilbolS 67 927 ikigp (slasil jpas SDS-PAGE guli 103,85 (5l als cuddge
O S Sygmo 68 Blaw S5 5,5 8 celwl2 1, 1gY &S Lo ige cishy olis b jbge » 1Y @l lnols lis |y el
W5 3y e 4 g odd 4SSl el 24 e 4 iSLLIQY & olKin uismed g 105k ygan (63Sh ply j3 15,8 il Saels]

Jl_:_‘i)...c u—uul .)l_>vl &..uo 019_..9 L AJI?JL;O 04U u.o.:l )L\fw.x» dué).o )I &)..o w.’?U 03y Ll ul.u.u c.:l.u Lsile roalsbo d)...gl.: )Jl)J Jel LQU»?'O

258 )1)8 ooldtwl 590

ST T UKLy 0 ‘Yu%lf??‘”' ‘deUuT ‘0157H7L5l§b.w).w| d.\.ﬁ.ls d&b)’g

25 03,5 Y s 8 gigm] sl 03,8 oy (ol 00,8 (slad )l
o=l gl 9 095 (oo iz 3 Jb et el bl el ¢y
5 ol (ool Bl plo b dunlio 3 §y0 055 03, 5l o (ool 1]
et 3 S 10Y 2L ySh as olss (7) 13l o el
S w3 e s sy S 5 o) sl 1Y adllas (glo ais
5 LSl ls cosis 3 5 el 3,Skas gl Wlsi e 1GY
3 Cladloe Cow Wlgi o bime o il ade olaidl
Sk opoiey GRIBl 25l 2925 1y bapyigily A plan i
Ol 45 Amd o0 B (o & |y Clisiod Sgm il 4 polia
S 6Lb Cpmar oS 5> Sgm il b Jobes o (losle
2 e ploy S losis 4 plgice b @l pgigedl 2yl 352
ey B LacS g ol hawgi o)) 4 a8 sl il
S ol I sole S i A §yopsS )T dpogd il el
Somt Shy Srmae 13 (Sla (2)lgs 9 Cangoune S @b
Cl ulf.\J)J Py yd dbl’u“j uu)'tf (R yodes |gY (9) J.JSLgo.:

doddo

ol 48 il 0 iy (clia oole lsic & £ya b5

Aib e 03)5 5,0 Y poslSsisel des 5l e ool T ool lude
o e 0595 035 gl (3l (1 5l oozl g5 (55955 059l
B Al (oo A o 53 Sleys 5 (et slad )l jslats
Ere 55 03,5 M g 85590 (10Y) 50 055 035 3L
55ymel 45 1l o yl5lin 519G (sLian o8) 1l

Medio _wgd b olSutily ol pole 09,5 sliwl -1

e (o938 o8I (S35l 0388315 (g3l 09,5 letils = 2

w90y olRily | Kb seld 0380ty bl 5 (2I38 lge Cudlagg 09,8 Hluiil> =3
WMt _wgd 3 olStily el pole 09,8 sliul 4-

w953 oSzl ( JgSUge Kuisj) plo ol Mol (658> gomiils = T 46 5

(Email: nassiryr@um.ac.ir Jgiane o g =)



155 ¢ jopsi 00,5 50 (@Ml pil duke (uralS giges] i g i

W g, 9 9o

G205 12 EISLh )5 S5T 35 oalo]

bl > Spde 5B liwylews 5| E. COlT O157:H7 ¢ S,
by e celw 24 Gse 403 ol 453 37 clod jd g
M eitS bame (59) (bt ©jgo 4 (681D 453l (8L
g 4y 0l 0313 S (6 Sy A §) ey 15 00l S ST
by oo 1 (e 10 55 5 0wzl (581 51 a8y S 08 0,
3 g3 ooy e celw 24 s 4‘%4&13)% by @le s
S easles 5 a53)5 o]’y sl €3, g5 Caz dny Al e
ol 5 3558 oolil IS il (5L 1/6X10°cRu/mLedate
b oo 53 6381 ) yidg,Sole 1200 ade (o 8L oS’ ce
4 10000rpm 593 ;5 g 4 aislsy p (ol Sl plo coss
S a5y gt Sy e 90355 Joea Sl 4RB D e
L (Cgm) iy 59y 2 ool shaie O 2,000 1200
5902yl 10000 95 53 483 5 e ) s § S5 9 45
Mo 638l ey 59y Cales ) 9 48 1SS L dw Joo cpl i3S
30 i a3 37 (slod p3 g i) Mo yd 3T oy oo o 2
Odleyd slass Cov oS (S 5l ad S S b 5SSl sl
s 2g-d Jols lisebl (68 (b atS 51 B as plosl 034
ol el § 5,5 5 sy 390 |y oS Lo sl 24
Sl 3l 31 00zl b el iy 397 03,55 45 (5, et 45 0
cdS oo 5 58Uy A (ol adgl jlude by oo 0“60.‘)‘-“’
lid 3 b gt Joo )b e (55,50l 1200) a5 oslil
o A plool 4885 5 e 45 10000 495 55 wo s G il
293238 o ol i Bl w0 600 51, Jols
A5 )5 =80 58

Erp3 S, Tean 9 )13SpaS g o (5Ll
0955 Olgie 4 slazan 100uau ()50 35650 & po dalad aw
alb 09,5 lgie 4 Moo ()RS 05T € po aslad s g sles
Cygo diin o) dlold &y 5 Cugl dw 0 (gl el A Gl
16 > JyS 5 10l (sloog S )3 sl ol o -l
500 )0 s 4 )l 09,5 )3 3)F gl 3 45 350 Sin
ol Slid By > Jo oo 5l 3l g )Sol e
gy JolS gl j1 il ,Sole 500 ol e 4, (1/6x10°cFu/mL)
2 93-S ByF GHhas S5 Ojge 4 dipw dlae Sl 9

4- Luria—Bertani (LB)
5- Serial Dilution
6- Phosphate Buffer Saline(PBS)

Py OdpslSgisel b (s JB lacslds (ohls 5 Shee jlas 5l
l oolial 5] sl L 5 bl e 16 ades ) o)k
OIF Sl Bilas 5 bl cax Ere o 0ad g ol
odliwl B Sye5 &ygo 4 (1Y) ool bl ol sl o
95y @bl 5l ok e Glee 106 L anglio 53 5 035,
(10) 5,5

sl wgw il slody 4 O157:HT ol pw (M) slads g
9 595 Jhsl e 450> 5 S g0 (LSS
5*Sidgon (ooygl paiis 5 Silys0n SlaealsS (gt
S5 5 9 g Seizsinogunsy S35 Slysess
eyl e gt 4 opd sl (1) S o S $185 4t
S el g sl e alisMo 3,50 E. coli O157:H7 (5 i,
980 (Slo e 45 (5SS 0 285 295 ggiie 0 )
Sy yong 5l (oMS,) 1l so oS oS 03] by by bl 5
Sl 50 b do g g b dlwsS (g ud slaglS I o Cleds (o
(g lialy plisl 5l oYL wopd wjleo im0 Ll S
Ll §| (i 45 058 o i |y O15THT oligpoes YST/
2 858 55l ey b Al (e BB ol 4 it pslie
i3 1y 51 i85 e 151 o8 4 S g i lebs
(1) a8 oo

ol 00 Sl Gl jd E.CONT cigas yloyd (gly IGY
L b, 45 E. coli O157:H7;) Lo cussyy Jlia ,» IgY
» PRkl s 1) ol st (Saie albe (Siies
aS el 00 Sty (D) canl o3ls el oad cutS sls Jobu
> E. Coli O157:H7 typssliislf 0ill yobo 4y oy S IGY
(16) am5 (22l5 1) sl g o8 Jro olag s

(L) S 455 93 5 (H) (3K 515 40 §) (oS 5 IGY
9 0l a8l W sl 90 (pl Glaw (03 o)y bawss g Wil 0
Oy 531G 51 555 o9l oS 180 JsSUse (59 (sl
S5 (Vi) it pagd Sy ol S 8L (17) sl o
g s g S 5 1Y i 515l (CL) b s
i by 45 ol (Cid Ci3 Cri2 « Cl) ol cypogd e
hing aihaie 136 1GY 5 ol Clb pog> 4w (slls & 1gG L
5 oSS g tmely ol 5l Ban (9) Al e 3 Bllasil 5
Fe 2 Yo sl e (19Y) §y0055 035 gl gigmal (L)
) IS 355 sl

1- Hemorrhagic Colitis (HC)
2- Hemolytic Uremic Syndrome (HUS)
3- thrombotic thrombocytopenic purpura
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Figure 1- 27 kDa and 67 kDa protein bands that have confirmed the presence of light chain and heavy chain of IgY.
Line 1: protein marker (200kDa), line 2 and 3: purified IgY from egg yolk.
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Introduction Chicken is the only avian species in which polyclonal antibodies, like IgG is transported from
the hen to the egg yolk in a similar manner as the transport of mammalian 1gG from the mother to the fetus.
Immunoglobulin Y in the chicken is transported to the egg and accumulates in the egg yolk in large
quantities. IgY is an egg yolk antibody that has been used widely for treatment and prevention of infections
in humans and animal. 1gY is used for passive protection of the pathogen infections such as Escherichia
coli, bovine and human rotavirus, bovine coronavirus, salmonella, staphylococcus and Pseudomonas. IgY is
a promising candidate as an alternative to antibiotics. Eschericha coli strains of serotype O157: H7 belongs
to a family of pathogenic E. coli called enterohemorrhagic E. coli (EHEC) strains responsible for
hemorrhagic colitis, bloody or non-bloody diarrhea, and hemolytic uremic syndrome in humans. This strain
of E. coli pathogenises by adhering to host intestinal epithelium and forming bacterial colonies. The purpose
of this study was to produce and purify immunoglobulin Y against E. coli O157:H7 and develop specific
polyclonal anti E. coli antibody in the egg yolk.

Materials and Methods Sixteen-week-old laying hens (Mashhad, Iran) were kept in individual cages with
food and water ad libitum. Immunization of hens was performed by intramuscularly injecting killed E. coli
0157: H7 with an equal volume of Freund’s complete adjuvant into two sides of chest area (Sigma, USA)
for the first immunization. Two booster immunizations followed up using complete and incomplete Freund’s
adjuvants in two weeks interval. Freund’s adjuvant without antigen was injected to the control group. Two
weeks after the last injection, the eggs were collected daily for eight weeks, marked and stored at 4 °C. In
order to IgY purification, eggs were collected. Purification of IgY from egg yolk was based on Polson and
using PEG6000. Finally, the presence of antibody IgY was confirmed using SDS-PAGE. Purification of IgY
was carried out by polyethylene glycol precipitation method using PEG 6000 powder (Merck, Germany)
based on method of Polson. The purified IgY against E. coli was separated using 10% SDS-PAGE. In order
to investigate the effect of the specific anti-E. Coli antibody, mice (Razi, Institute of Iran) were randomly
distributed into five experimental groups (6mice/group). The mice were kept in conventional animal
facilities and received water and food ad libitum. All animal care and procedures were in accordance with
institutional policies for animal health and well-being. Experimental groups were including group 1 (mice
received IgY orally in drinking water 72 hours before intraperitoneal injection of bacteria and then injected
intraperitoneally with 0.5 ml of bacteria E. coli O157: H7), group 2 (mice received IgY orally in drinking
water 72 hours before the injection and then injected intraperitoneally with 0.5 ml of deionized water), group
3 (0.5 ml of E. coli O157: H7 incubated with 0.5 ml of the specific anti-E. coli IgY and then 0.5 ml of the
incubated solution injected to mice intraperitoneally), group 4 (mice injected with 0.5 ml of IgY) and group
5 (mice received 0.5 ml of E. coli O157: H7).

Results and Discussion We obtained specific egg yolk antibody against E. coli O157: H7 by immunizing
hens with the killed E. coli O157: H7 antigen. The results showed that the IgY was successfully purified
from egg yolk. SDS-PAGE analysis showed presence of protein bands 27kDa and 67 kDa of 1gY, which
correspond to IgY light and heavy chains. Effects of IgY on mice showed that mice received IgY orally in
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drinking water 72 hours before intraperitoneal injection were protected against bacteria. Also, when specific
anti-E. coli 1gY was incubated with E.coli O157: H7 for 24 hours and then it was injected to mice led to
mice protected against bacteria. The results of our study were agreement with the results of Chae et al
(2007). We indicated mice immunized with specific anti-E. coli IgY could be protected against E. coli O157:
H7. This phenomenon could be due to specific binding activity of IgY with bacteria that led to the inhibition
of bacterial growth E. coli O157: H7.

Conclusion The effectiveness of IgY in suppressing the activity of E. coli O157:H7 was indicated in our
study. This could be inferred from the results of the current study that IgY in the egg yolk could prevent
greater economic losses due to human and animal health from pathogenic bacteria such as E. coli O157:H7.
These finding indicated that egg from immunized hens are potentially useful source of passive immunity.

Keywords: Antibody, E. coli 0157:H7, Immunoglobulin Y, Laying hens.



