=788 A A 367 A 33, 201~206 (2009)
Korean J. Poult. Sci. Vol. 36, No. 3, 201~206 (2009)

201

AR2EA O] llite 017} Salmonelia tohimurium S ESH240]| CHSt X|2HA

W HhS0f DXz ¥

ol |-_;L

oV o' AT - P
et ARAASe e SEAdst, SaR A TLATY SR T

Effects of Dietary Supplementation of

Nllite on Humoral Immunity against

Salmonella typhimurium Flagella Antigen in Laying Hens
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ABSTRACT This study was carried out to investigate dietary effects of illite on humoral immune response against Salmonella
typhimurium flagella in Hyline Brown laying hens. Total of twenty eight 36-week-old hens were divided into two groups; The first
was fed commercial diet as control and the other was fed diet containing 2 % illite. Each group was divided into 2 sub-groups
and then performed immunization of Salmonella flagella with different adjuvants which were Freund’s adjuvant and croton oil. The
rates of egg-production in all groups were normal range but no difference was found between illite-treated and untreated groups.
The serum antibody titers of Freund’s adjuvant-used subgroup in illite fed groups were significantly increased, especially from 6-
to 9-week after 1% immunization compared to those of control groups (p<0.05). And the antibody titers of croton oil-used subgroup
in illite-fed groups were also significantly increased, especially at 4-, 6- and 7-week (p<0.05). The results demonstrated that the
feeding illite stimulated the immune response against S. #yphimurium flagella antigen in laying hens and suggest that the
supplementation of illite to the poultry diets may support protective effects against bacterial infections such as Salmonellosis.
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Fig. 1. SDS-PAGE of the flagella proteins isolated from Salmo-
nella typhimurium on 12% acrylamide gel.

Lane 1 is the isolated flagella proteins from S. dublin and lane

2 is from S. #yphimurium. The arrows indicate about 54 and 51

kDa of flagella proteins, respectively. Lane M was loaded with

a molecular weight standard (Invitrogen, USA).
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Fig. 2. Effects of illite as dietary supplements on antibody pro-

duction against S. fyphimurium flagella in laying hens.
A) The immunized group with Freund's adjuvant; B) The immu-
nized group with croton oil as adjuvant. Illite; treated groups with
supplemental illite, Control; non-treated. Values with star marker

(*) are significantly different compared with control (p<0.05).

39l A S SDS-PAGER Fels| A} 1 BApeke oF
51 kDao.Z 212 5(2003)°] Hargh Ao} FUshH 54
kDa®| S. dublin®] AEZUI= gAs] FEEH AhFig. 1).
W AY Aoz 8% A7) =& Ao Hol S
typhimurium AR L) 9Jsted W Wkgo] & f=H Ao

2 Al ¥ iFig. 2).



Lee et al.: Humoral Immunostimulatory Effect of Illite in Laying Hens 205

E3E SA-HSE 398 A9 AW DS HARS]
A A7l B Akl B Q= (Kondo
and Wagai, 1968; 3}2-%1 5, 2001), ©|¢} vjz7x| 2 B A
o M= AFAOA illite 7} FFE FATNA S typhmu-
rium ARl gt 3 A 717} gj2Fol] vlste] -2
2o g2 F71slAthFig. 2). WEbA olefd AHE nigow
534, AANA illiteE H7F FAFeZN WY vk
< S7WA Salmonellosis S+ & At 7ol gt wWoie
o] TE & U Bol} AlRETh
2 AFoMs WY A ot A w39
Q13}7] $138F4 Freund's adjuvant®} croton
S A= ths, Al WYE &)
Aok Ay 2z A A uhE illitee] Y ¥H- f =
= 0= AlgHTh 7)o A= A7t
A MAH OS2 7F-83t= o] = 1171 Freund's adjuvant®]
W 274 WAAZ croton oil®] & 7HsAS AXFeE A
S F F% ¢S A vluArF Y ojor & Aol

9.
o

rr

AukS 12} AW 222 02 S pyphimurium AREFY
o tigt ¥4 FAVFE S7gste] A Aol HA e 28
FE AP SEZ FASAT AET viXE 9 doj=
illite Fo7- 1457 2 2T 14542 AHsIHNoH, gA] &
AT 2 diz2Te 242 754 2 8 Ure] WY S
£ 25ty Salmonella MEZLS WIS ATt A
A AR 875t S-S ARG A, illites 7t F
o3t Foge} gl Atoldl] BASA oz foH30 2}o]
AAT}. Salmonella AREY et 3 FA7E =H
ZA3}, Freund's adjuvant 2 croton oilS WY FZFAZ o]
g BE FAGA illiteE FASA] 22 Tl Bls|
7P =2 A4S & 4 AJTh Freund's adjuvantE ©]
gk Al A, illite F7-9] A7 A1 6575EH 9
F7HA] g2l Hlgte] A3 T AT FAE e H
(p<0.05), croton 0ilS ©]-8-3F AlFFA M= illite Ff2] &
= A7 AIE 4, 6, 75700 ti27ol) vls] A3 we AL
2 A ATHp<0.05). o]21st AL Azh= AbeHA oA illite
A7F Fogozn Adgd WS wke-S F7HAA Salmo-

1

do ot o o ff

nellosis®t 72 Aldt 7r@ol thgh Wojgo] Fed E3o]
2 5 JS Aolg} Als €k

(Me1o] : Aol E, AN WS v S sphimurium B
539, kA

AL A}

B oA 2007 SETysh wul ] 2|98 ol 4
SR Ee

o

[ |
elEE

Abdullah N, Hanita H, Ho YW, Kudo H, Jalaludin S, Ivan M
1995 The effects of bentonite on rumen protozoal population
and rumen fluid characteristics of sheep fed palm kernel cake.
AJAS 8(3):249-254.

Bohlin L, Bruhn JG 1999 Bioassay Methods in Natural Product
Research and Drug Development. Springer (ISBN 0792354
80X, 9780792354802) Pages 116.

Harms RH, Darmron RH 1973 The influence of various dietary
fillers on the utilization of energy by poultry. Poultry Sci
52: 2034(Abstr.).

Ibrahim GF, Fleet GH, Lyons MJ, Walker RA 1985 Methods
for the isolation of high purified Salmonella flagellins. J Clin
Microbiol 22:1040-1044.

Jacques KA, Axe DE, Haris TR, Harmon DL, Bolsen KK,
Johnson DE 1986 Effect of sodium bicarbonate and sodium
bentonite on digestion solid and liquid flow and ruminal
fermentation characteristics of forage sorghum silage-based
diets fed to steers. J Anim Sci 63:923-932.

Kondo N, Wagai B 1968 Experimental use of clinoptilolite-tuff
as dietary supplements for pigs. Yonokai Pages 1-4.

Lockman HA, CurtissIll R 1990 Salmonella typhimurium mu-
tants flagella or motility remain virulent in BALB/c mice.
Infect Immun 58:137-143.

Mumpton FA, La Roca Magica 1999 Uses of natural zeolites
in agriculture and industry. Proc Natl Acad Sci USA 96:
3463-3470.

Nakamura M, Nagata T, Okamura S, Takehara K, Holt PS 2004

The effect of killed Salmonella enteritidis vaccine prior to



206 ol 4

induced molting on the shedding of S. enteritidis in laying
hens. Avian Diseases 48(1):183-188.

Robert EA, Rocky ST 1995 Ultrafast protein determinations
using microwave enhancement. Molecular Biotechnoloy Hu-
mana Press Inc. USA Pages 17-24.

SAS 1999 SAS User’s Guide, Version 6.12. Statistical analysis
system. Cary, NC. SAS Institute, Inc.

B 2R PEA P A AFE 2002 5 5
FohAol P, Uetol=, 2YuY, YT L AF 7]
7 PEE R A5 nAE 9% FRFEAL
#38}3) 2] 44(5):531-540.

=4 7;‘]3,8 AXE AAD A 233 Pde F3s)
rE oA HUW FHFT FAL 2005 EAEGA-
detol EVE 8289 A B S v J3
371 3-5H3] A 32(4):245-254.

HGA 2007 ALEW A, defolE, S B Hxd 9

=

A7 sA10 A w9 B A 54 vl 9%
SHE7}a 83 2] 34(3):165-172.

L A 2F 2000 AB=A AT K99(F5)«] A
Fgdol tigh So] dg3A o Yt dasEArd st

Ol' =

#

o

]

S AFA A Tllite2] A HA

wel A &9

3] A] 42:371-378.
ARAA o] £ 2= 2000 FEAE(lite) 7} 7
7 HlSE=L] &4 vX e G i E 8] A
20(2):152-158.
G AN EFAL 1988, 3H=ro] FA Al 1135, vlF43.
FEF5Q T ol AE T FAA 1999 - A &
Ego7t ¥5 9S4 vX= 93 tiibsE p 15
A AET FAE FE AAS- 2003 ARdE AR
el digh d&gA(1gY)e] At 2 B4 S=ra
9411 30:191-196.
A2 1993 AL fFrelE E
FHE FE9 B4 IESHEEI]A] 26:1-9.
TR e 2007 FE LEfolES

Ak &3 iﬁ]x] 20(4):327-337.
ST A 7 AW 19T 2001 SA-BISE
i3t Lite®] A7 83 Sh-5EX L2831 7] 43(5):

663-670.
SR 1994 ALEALAER S PR 3], p 420.
(B4 2009. 7. 17, $=73: 2009. 9. 26, =4=: 2009. 9. 26)



