=4 "Holg| AMRE ZE=F(O|H: Unadaria pinnatifida) 2l

ol X|EH
/|
AZrstm EAHSH of oAbl Bt}
O ok
e

A| 3 ﬂ TH APARE 2 T Fosd &
Agola]e] AT ki o] &AL Hrlegth AR 20% AlEE AlRas
FS A

3} wﬁltﬂo}ﬂA ALMAAE F95HA(p<0.05) F7HA7] L =AhlA
e} J

¢S = }0}9?\'?} % OO}FJ 22;5'%‘91 %%hﬂoﬂ Salmonella typhfmun'um
RSBt Ae)S &8t epqlvh. 3 7INEEAl v

&2 7|ZAIES AolE YERMNA @gkond, @%
TNF-a?] ?%g o8t A(p<0.05) AR eH, dF LEEAMANY $Es
o8k o7t itk SAWole] 45¥ 2] PBMC 54159 Macrophage/monocyte
2RE Y [L-1 o= v A 2.0% AR FAE oA 7 2ALE Fol H]
) =718k th(p<0.05).
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RE 2.0% AR AR A4S FAKE 5 ARARE AHge] shssn
%

= A& AAFSEAH.

2] Al E(macrophage)7} &4 3tlo], A A2&

d
o

f:

Lo,
)
RS
o
iz
o
A
=

r]I

(phagocytosis)¥F-$o] dojy= Bl WA (innate immune system)[547]
s (acute phase respose)]7} &Adgtsitt, Elad WAL A x7|o s=Aod Al
&slal s AAA wo] 93-S e stti(Klasing, 1998). | Eol3kA] ALk

S gad HAA 93 3 A Al(antigen presenting)} A AWALS 913 B

of

gt FAo] & do] dasty] wite] HHxv|de FEAV S5HG A ZTE
w5k Wol7ss AFwr] o ¥k (Humphrey el Klasing, 2004). 3 ojddsEe
5HAL2 A3 T2 Hlall =kt Aot 4¢ 3~459F o5l I
BEJA]9-2 (bursa of fabricius)o] ®gste] F5H Aol AdHH(Humpreys,
1997). Wb o T2 HAHS A HAow

Pell#t Aston's(1995)2 o®l &&9] vlard "ol A shs &l ol
ZRETL ATk SAHote A F-3t
vhel e, Qluprel 24 vhael A Band meEE A3l T83 A7l
th o] Al7lo Folshes ddAn] FRe Hol wet Bad dWogEe] av)7r AA

FH}H(Klasing, 1998). A olg] Al5F n-3 Y7FEE3 A HW2Hn-3 polyunsatur

o
do
iy
e,
rlo
1=
ek
=
1o,
ol\
>

o,
1)
N

—ated fatty acid)< w471 ¥H&5< 7= A TAAE SSA 7| L(ALFA
2004; Korver®} Klasing, 1997) H3} & Fo¥H+= Alss JUdAo 7 ut
Elaidt WA 7 st
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H(Marquardts, 1983)0.2 FA3AY. ERaddEs wite] A4 wjdze o

A E R kel A 2w B (UAN/kg”
A st

AI(PARR Instrument)® A4&A7FE SAsIAH. AU A9] o] &A(ME)S HH T

AR AU A FEol A wl R oy A e F Z

ZF g AT diAFI | A o] 84 (ME/kg

diet) .= eI

e,
LERRE 105°CA BF Az A3 AnE vdd T A

ot
v

o ogj,
)
rob
=
o,
o
=2
s
Y
1o
o,
o
o,
rlo
N

) AR gF Al B(ME/g

2. 49 2 : AQAE 2.0% ARG FA47] W

2-1. 249 A8, 49 & 2 49 44

(FA71 WAE g BAsarh A9 29 JxAas 29 1% $U5)
o A@ALEE Table 1o EAIG wish gol J|2AES 12AtE F A7) HA
2.0%9) VIGHRE G TS Abelth 2t $8h RossE A Jelelel A

=
RS FErh 2AHE AoA B9 ASHAA 1 ARV 4FHAA AP

55 AFAHA(ad Lbitum) A ST
2-2. 494A% 347 WY 7=

st Atad 77 67) U/ F 12 ) SER SAYelelE et

ArE 2.0% AEE FostHA ARSIt SA| ol
Felle w47 vt F=87] fl& 2 AdTre Akl 370 219 SAMok
el Salmonella typhimurium LPS(lipopolysaccharide) &S 149
.OmL (300ug/bird)® FY3tG T FA47] dFE5ete] AlF, AHEAFHE 75519

FAore o] WG (TA, AEAH, AHRRE)S AT

won
ft

12

JFI

N

2-3. ©guks-9 #rt



1) 83 29 233 njge] A4 1 LPS 5o 9% FA47] vk f= 24 Az
ol SR 1 9o SAMolelE Jo& AMwste] & e (heparin) A E]E FAL
712 AEEAEe] s Fsta, dAste A (plasma)S wE st @
TNF-a, @ Ed 2w (ovotransferrin) @] S4A7bA] -80Col #4382

Yol AFZE FHstel AN FH HYE Aiste] b v AFE

l A 5 a2 FAE SASY. A v FA= Aol te g v
=

52
i

2) % TNF-a 9 &4 : % TNF-a 52 Flicks (1984)2] 3ol e}
10%°] FBS7} A7FHARPMI-16408] ol 4w Fgk 1929 AEF(ATCOE 96 4
Zolo]Ee] 2.5x10" cells/welle] ¥z FE33 437 F74 wFasch 1929
MEFS] JAAEE TNF-a ¥ % 2 (human recombinant TNF-a; Sigma)9] 1

A3 Wil @4 Fe| TNF-o ¥E& #7lareln.

J
0{-

3) 8F LHEMAHY FF9  dF LEEANAAY FFE Laemlis (1970)¢]
Whie]  whgkck 10w FAdsk IS 10% acrylamide gel, Al&9 HZY
(non-reducing) Z7A3s}o 4] SDS PAGE= g3 @ AA}S AMAIZ 5 FrkAlE
F(coomasie blue)&N oz AR}, HA7]F&7do et w45 65 kDa2] ©
Al QHEAMAHUS JAEA4 X (Vilber lourmat Co.)2] &=A% (densitome
—try) &2 A&t

65 kDa ©rild o] oW EAAHY &l Aol Jukmld-S- NC(nitrocell

o

=

=

—ulose membrane) .= ©]HAA|Zl ¥ anti chicken ovotransferrin &3 (Accurate
chemical Co.)¢} ECLE9LS o]&3t9] western blottings A AIsH HHXies,

2002).

4) PBMC(polymorphor mononuclear cell)® £3a] : SAHoly] 4 FHo z} ¢
A= 195 et 2zt dad e FAI= 3mLe] dols A skl PBS
2 2¥) 3A & ==k H]F 9 (Histopaque, @=1.077g/mL, Sigma)S FH7}3F 5
800 g, 15 H2o] zAslolA DA EE AT}, Buffy coats S % 3te], RPMI-164

05%FBS)o. 2 A 23t PBMCES a3+t



5) PBMC 4% : PBMCE RPMI-1640(56% FBS)o.2 MX F=& 4% & o
2 10°709) MEE 96 9 ZFolEd Eumdle 10ug/mLEXS Concanavalin
A(Sigma)¢t 37 41 C, 5.0 % COz oA 2013bs<t viFetar 10%°] debvts
F(alamar blue, Serotec)E F7}sto]l thAl 4A13F wigetSltt. 24417 8w $
ELISAZ H (Biotek) & <EfnpEF9o] 314G =2l 570nmet 600nmzre] 3shd ==}
& SA43te] PBMC 4525 #7FetAtH(Zhi-Jun, 1997).

6) Macrophage/monocyte®] IL-1#8]3 : Macrophage/monocyte® [L-1%H]F&
Klasing%s (1987)2] Thymocyte co-mitogenesis®H<S &30 Ay TEH=
10'71¢] PBMC ¥ %2 24 9 Z#olEe] HEta, 41 T, 5.0 % COz004 1

et wieks  H AS5AFe] T, B AdIdTE AASIY. Holdde
Macrophage/monocyte®] LPS7} &% PRMI-1640 ¥jeNS- @1 [L-1(interleu
—kin-1)EH] 2 2pujekatith WSS 13,000 g, 1087 94 & e

FHslo] IL-1 BAA7HA] -80°Cel| A &a+el

o

7) Thymocyted ¥a ¥ Thymocyte Co—mitogenesis : 5~6F% SA|Holg] =5
Bl 4L AH T FHAME(thymoeyte) S Helate] 96 4 S o9 47 10°
N AEA HESHHTE 969 = olEQ FAA XL A Z <l Macrophage/monocyt
—e #Yd 100ul, Concanavalin AE 41 T, 5.0 % CO; Z71oA 24 AJ7HE<H
A gtk of7lel 5.0% dEiEFE Fal tA] 24 ARbERE Wik &+
ELISAZIHZ 570nmet 600nmzte] Fetl=xtsE SAste] FAARE FAHAEE
Hr7lek k. IL-1 #H]%2] H 7= Macrophage/monocyteP] NS H7telA] ¢k
FAME FAE g ZF A 2]7+9] Macrophage/monocyte B %o

=9 Fkel A= A]4=(stimulating index)® X &3} T}

1=
ekl
N
Ll
o
N
>,

A% 13 29 dlo]E&= SAS X 213(8.1 version, 2000)914] GLM(general
linear modeDo.2 Q1A star, AgkAbole] Foxk= LSD(least significant

difference)®} Student t-testAAHOE 95% Al FFo A FolxE FHelsty o)
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ACH
o
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oX,

3
(p<0.05) 7F¢ =ttt v 9= 4.0% Als gofAldle 7R 9 AR a2 &S UE
Wdth ojmf mHikE 2.0% AtswoA 7HE =2 AlREES ARRAFVE Z4Et
= Wl A SAl= gk Zpolzh glly] wol

Gudiel-Urbano®} Gonis (2002)% FENA H|Y Jo&= 7|34 TAZE Ab
A7} Fastes AL #dEsE . ol9= HE R Bocanegras (2003)2 ZE
nqEs FodE AEHFAGTY HAE BEEA XY olES AlERFT =2 T
(7.0%)°] mHs H7tste] AbRT oy A] o] F-FHo] & SlES A<l ALRA

Z7bel ZlAgvia S,

ol

&y 2

1-2. d¥L o84

A = A2 HAA(NB)E Figure 4] 181 ER2ddES w2y 249
o)A #Z(UAN/kg” ™) Figure 59 UERAITH NBE AHE A2xF oA wjdd
AL TS 4% Aoz2ZA AA sEAU S48 da T o s HE
Aok AR E NBE ALES v9AkE 1.0 2 2.0% Als 394 7] AR H]
&l Z7tste]l HGAE 2.0% ALEFAR £984(p<0.05) 7FE =& kS e

o =

Ak, 1Y vGE 4.0% AMRE FoIAlE Rtk Thae] @ giab HE:A
29 wAMuric acid), Z ¥ olel(creatine), &2 Yol ammonia)d] FHE w51,
e % %

e olF 65~T0%F AATCh web A AFE b wud Tae



et Figure 59 Holal & vbel o] aF wjAde v ditsE 2.0% Als
S w g2 AFAEES Fo3 AR Yot} o] A Figure 49 e}
nAAE 2.0% AtEa9A] NB S71H7F AU @9 d BaEs AAAAA o

z

Rl

=

AHeks molal dthi= A Figure 59 Ak vk
AlE gd diAIYAl GE(ME/g diet® 7ha 1 7 diAbelU A o] 84
(ME/kg”™)2 Figure 63 Figure 7] ztz} YehATh A2 g@ MEZS WY
= 1.0 % 2.0% AtmwelA] S71ekslth v gateE 4.0% AtsEee
3 wrelA = AgFES YeEhith diAAFTE ME o] 842 udakE AL
< 7Fsk 3l th(p<0.05).

olu] A%k upel o] Figure 3ol 1G4

xc} l__gQ. 7] o A]_E/H,AL‘ 7L/\o]_14, oh:]- _.Zﬂ

T N

J{N'

e 2.0% /\} WAl AbEEEo] 7}
= "9itE 4.0% AHEE AQgr A
ztol & YERNA] eF3k7] wZolth o] AL mAAE 2.0% AtEE

oA FGa ol &A o F7HE on g
nYgE vEg FRrE 7FEA ARAT shudl F3old> FGF-2(fibroblast
growth factor-2)¢} A3ste] FGF-27} 52434 (target tissue)ol] =37 A A
e e e A& (proteolysis)oll o8l AEE= AS WA HH(Belfords,
1993). =& Fiojehd FGF-29 w®b7|E  S7HAZItH(Lazarouss, 1997).
FGF-2% A frobAl (fibroblast)e] &4 ooty et in vitrodel A
W g3 A E(epithelial celD)T24 S 23K Girauxs, 1998). wehA v HGikE
2.0% Atmaolol o3 SAMote e Asas Tk e FHE Faioldd
°]gt FGF-29] ] fé“c}oﬂ 7]°J g T )\‘ﬂr 911‘/?3}‘?1 7155 0] FdE FGF-27F

o
o|\
N
)
>
)
Sk
=
g,

Aga.
MebE 4.09% ARFelE AREES AT oldd due te AgT
o ]

Soll H3] mHtE 4.0% AtEolA W ]L o] 4T Aol LA Ao 7]elEHT)
2 T G AHe AspddddA A4 Alviscous geDs Gt ddL
o] FE Asi@dva sk E}(Beresfordo, 2000). wakA wGAE 4.0% ALEA
A= 23 0F d0 £ SR UL S AsEdda A A

Sk Inakagi®} Sakatas(2001)¢] Ao st WY nmAEES AFLE
DaAlA o APaks st AR T ik oA ges £33

o, AU Aoy TS HAAT= Aoz A dtHBocanegras, 2003).
Ao = AFEE v AR BAS AAEHR] oy Table 2014 Hi= nf

%
¢} o] w o] dFH A7 EFoldd, YrlueEs A iAo ko] AR
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Figure 14+ S HE# A~ Ho| )3+ western blotting®] 1Ho|t}h. A7 54

of H/ME Exg 65kDael wildo] jxE A8¥ FF 2HEA A HU(Sigma)
¥} vHlalste] FASE gl A st glorE FAdS CHEMAH-AYS T
st Qth. A7 G 54 w2 E FEA(densitometry)® A% % QLHEAA

H@e] $FL Figure 1501 YERNATE 71 2AE 9 W 9abE 2.0% AlRgol+ %
FolM FAVINESES LEEAAYE FRE w2 ddAtEC o9 79

3t apol= #EH A ket

w7l e FTEol e FAA SEAUAA & AIE ojuldl YEh=
Aed 2 AL A (homeostasis) o] WstE o] (Xies, 2002). A M E= 7
ALE oA st FA s IL-1, IL-6 2 TNF-a%5 IAFTA AoEINAES 2
vl gt o5 AolEFRRIY % FF9 Tk UAHAE WAMNEES HolAS
= geubso] AFEHA FH(Gauldies, 1991). A0 9o AL JA9SA

Aol EFIRIE Y% S7HAA AuelA Iy AsAdHZF A2 (Kohe,
Klasing®} Korver, 1997), V3 nl7gde] A&l #A 571 (LB, 2003),
< @E el 257 (Klasings, 1987)6 HAIAQl d5HkgS dov|a
o] o] &S AAAA FEO S AAAZH(YF, 2003). A HA
S el A 3| 22 Al (hemopexin;Grieninger-s, 1986), HE=E
(methallothionein; Hallquist®} Klasing, 1994), SR EHAAHHAXies, 2002)
F47] @A) S F7FA I tHGaby 9t Kushner, 1999). 9§47] ¥H&-A|
A A GUL2E AARTE FRA FA7] gzl o] Ao F o
o] &2 S A7) 220 FtHKorver$t Klasing, 1997).

¥ TNF-a7} Za5-9 A9ALES] AZdoA

ICAM—l(mteracellular adhesion molecule-1), E-selectine® A|X3%H &

—
O
O
(o))

fo N o2
£ I o2 My

oft ol
oo ME 1o O o B Iy

wAES BdE] ddF WAAEES TIEFAR olsAl7]l= ddeltiLawrence
5, 1993). "ol t=F gfd LA in vitrodl A A HNEES] AXEH &
AEe] FAS AAste] 537198 d3tete o2 delA JthSons, 2001).

A YT g e dx1ke] gAVIRkeS ¢kst & Aol 7|t
ATt dHF TNF-ofFae 34371 vheS ¢skst 432 A8 dF#HZol S7tste
delolgt AzrdAT}, o3 nJAE 2.0% Algd o3 FA|uSo] 3t E =
A3 19 A I dA AT

2-3. 994HE 2.0% ALs5¢ PBMC 4] 2 IL-19 &H]

HgME 2.0% AFE7F 458" SAMolEle] Macrophage/monocyteol] €] g

_10_



[L-1 ®H %3 PBMCO] F2 %] vA= d&FS Figure 167 174l 22k HeERhL
o},

Macrophage/monocyte®] 2Jgt [L-1 EH|&2 n|dAikE 2.0% Alse Fo=
7213 Al (p<0.05) F7}eFE tH(Figure 16). 52 A4 3tE W 214 E(mononuclea
-r phagocyte)ol] osiAwt EnjEciay delAd d+= -1 NK celld] &4, T ¢
a2 S (Lichtman's, 1988), Th Y379 IL-2¥](Kayes, 198405 X A
71+ & &9 Blad WIS e AolEJRICRE dEA Tt mebA 1Y
A 2.0% AltZ oA Macrophage/monocyte ¢ [L-189 57+
Macrophage/monocyte?] %7} &= AS& YelRdT o] A vdLtkE 2.0% A
27 SAYele Y Ead d9s 2453 Qs AS YERAT

Figure 17 457 SAWolg] dAF PBMCY in vitro 2% ¥sE A&
sk Zolth. PBMCe SAEE vAtE 2.0% ARE 3933 u 7] Z2ALE vl 3]
SAZ7F oF 1.5v) S7FFtH(p<0.05). PBMCE 70~80%< T Aok, 15~20%
o] B A3+, 10% Macrophage/monocytes® TAEtHBoyum, 1968). Z7¥
PBMC®9] F4]%=+ Macrophage/monocyte®] IL-1 #H]Z7}o] we} Concanavalin
Aol A=A o W2 9 IL-1& dAAEZE BHe RN T d3459 4=

g} FAE. Otterleis (1991)2 1% Monocytea— n vitro’goll 4| U]
Ak} v eFshd IL-19] #H]|E v 3tk &5 (1998)2 7]
o MM FA o] FUFETRAL kit o] 2 gl ?ﬂ?*é@'

o)
R

FIF OE g

Aol AF 19 AF2e AERALoEAY mALEY] THXE WdxAE
Hog Frisidnt. Aol A gL o] & WA= G Pttt
AFET H9AES 0.0, 1.0, 2.0 ¥ 4.0% FF3 AIRE T nditE
2.0% Attt @A FHF AlRaES =90, FAVINES gsletal, IL-1
o] #H]¢F PBMCEAlS S7HAA Bhad WS AT oS 559 21
de Fole 7158 AIRYREA Hgo] AHEE & Atk AE AAMEG

_11_



B o2 gsiey 884, AAHor i I sl FA Axgsin
FAM s a1 EE P A wES Ayt B A= 2003~20049 % F
A 7T AEHARPC)S] AHH] A Poz Axgiguset gt 45
o7 FYsIE AT A= ATH] Aol A=t
V. &3 28
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Table 1. Composition (g/kg) of experimental diets (NRC, 1994).

Dietary seeweed levels (%)

Ingredients 0.0 1.0 2.0 4.0
Ground yellow corn (8.8 % Protein) 596 596 596 596
Soybean meal (48.5 % Protein) 305 305 305 305
DL-Methionine 2.5 2.5 2.5 2.5
Corn oil 5.0 5.0 5.0 5.0
Wheat bran 50.0 40.0 30.0 10.0
Choline HCI (50 %) 1.5 1.5 1.5 1.5
(Iodized) Salt 5.0 5.0 5.0 5.0
CaCOs 10.0 10.0 10.0 10.0
CaHPO4 2H20 20.0 20.0 20.0 20.0
Vitamin mix" 2.5 2.5 2.5 2.5
Mineral mix? 2.5 2.5 2.5 2.5
brown seaweed - 10.0 20.0 40.0
Energy (cal/g diet) 3681.2 3704.6 3648.1 3653.5
Crude protein (%/diet) 19.9 19.6 19.6 19.8
Total 1000g 1000g 1000g 1000g

1) Vitamin mix contain in kg diet Vitamin K 0.55 mg, Antioxidant 125 mg,
Vitamin E 10 IU, Vitamin D3 400 IU, Vitamin A 1,500IU, Biotin 0.15 mg,
Folacin 0.55 mg, Pyridoxine HCl 3 mg, Niacin 2bmg, Calcium panthothen
—ate 10 mg, Riboflavin 3.6 mg, Thiamin HCI 1.8 mg.

2) Mineral mix contain in kg diet MnSO4 H20O 170 mg. ZnSO4 H20 110 mg,
Ferric citrate 500 mg, CuSO4 5H20O 16 mg, Na:SeO3 0.2mg.
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Table 2. Chemical composition of brown seaweed(Undaria pinnatifida) based

on dry matter.

Ingredients Contents in dry matters
>~
Energy (kcal/g) e 203
Protein (%) 20.0
Fat (%) 2.9
Moisture (%) 16.0
Water soluble fibre (%) 33.9
Water soluble fibre Alginic acid 50%
Fukoidan
Laminaran 20~50%

Reference : 1. Food composition table (6th edition) from Korean National Rural Living
Science institute, 2001
2. Tatiana N. Z., N. M. Shevchenko, I. B. Popivnich, V. V. Isakov, A. S.
Scobun, E. V. Sundukova and L. A. Elyakova, 1999. A new procedure for
the separation of water—soluble polysaccharide from brown seaweeds.
Carbohydrate Research Vol. 322:32~39.
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Figure 1. The effect of various brown seaweed levels on
daily gain of broiler chicks at 2 weeks old.
Values are Means of three replicates and means
with different superscript differ significantly at p<0.05.
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Figure 2. The effect of various brown seaweed levels on

feed intake of broiler chicks at 2 weeks old.

_17_



Feed efficiency

70.0 1 a
S a
> ab
Q650 r
0
)
S b
- 60.0 [
3]
(0]
(1

0

0.0 1.0 2.0 4.0
Dietary brown seaweed level (%)

Figure 3. The effect of various brown seaweed levels on
feed efficiendy of broiler chicks at 2 weeks old.

Values are Means of three replicates and means
with different superscript differ significantly at p<0.05.
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Figure 4. The effect of various brown seaweed levels on
nitrogen balance of broiler chicks at 2 weeks.

Values are Means of three replicates and means
with different superscript differ significantly at p<0.05.
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Figure 5. The effect of various brown seaweed levels on
excretion of uric acid nitrogen(UAN) in broiler
chicks at 2 weeks old.
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Figure 6. The effect of various brown seaweed levels on
ME/g diet of broiler chicks at 2 weeks old.

ME (metabolizabel energy)
400 r a
ab
ab
L6-\ b
ci\&” 350 r
©
3
w |
s 300
250
0.0 1.0 2.0 4.0
Dietary brown seaweed level (%)

Figure 7. The effect of various brown seaweed levels on
ME of broiler chicks at 2 weeks old.

Values are Means of three replicates and means
with different superscript differ significantly at p<0.05.
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Figure 8. The effect of dietary brown seaweed on daily
gain of broiler chicks during acute phase

response.
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Figure 9. The effect of dietary brown seaweed on feed
intake of broiler chicks during acute phase

response.
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Figure 10.The effect of dietary brown seaweed on feed
efficiency of broiler chicks during acute phase
response.
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Figure 13.

The effect of dietary brown seaweed on
blood TNF- a level of broiler chicks during
acute phase response.

Values are Means of three replicates, a~b
represents significant difference between 0.0 and 2.0%
at p<0.05 and =* represent significant difference

between control and LPS at p<0.05.
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Figure 14. Identification of ovotransferrin with western blotting methods.
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Figure 15. The effect of dietary brown seaweed
on blood ovotransferrin level of broiler
chicks during acute phase response.
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