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Abstract

This study was conducted to investigate feeding effects of the high pressure boiled extracts (HPBE) of the
Ogol chicken with herbs on glucose, hormones and immunological response (cytokine, specific antibody) of
serum in the rat which fed either with normal feed (T;), normal feed + herb HPBE (T:), normal feed + Ogol
chicken HPBE (T;), normal feed + mixture of cross-bred Ogol chicken HPBE (T4) hydrolyzed with Flavourzyme
0.1% for 35 days. During experimental period, there was a weak trend to have a higher glucose content for
the T4 group with 102.2715.95 mg/dL, but it was not significantly higher than other treatments. For insulin level,
T: group showed numerically a slightly higher level with 6.79+4.64 pIU/mL, but the difference was not
significant in statistic term due likely to a large variation in comparison with other treatments. The treatments
did not significantly alter testosterone level in rat plasma with 1.09, 1.46, 0.98, 1.13 ng/mL in T;, T, Ts and
Ty, respectively. T4 treatment increased the aldosterone level to a significantly (p<0.05) higher level (273.33
ng/dL) than other treatments. The extract treated rat showed a tendency in the cortisol level of lower levels
than the control group, particularly, it was significantly (p<0.05) lower in T; group than other groups. T; and
T4 groups showed higher levels for interlukin-4 (IL-4) and anti-BSA IgG in immune cells and plasma. T, Ts
and T4 treatments showed a slightly higher levels in V-interferon (INF-r) than the control, with a greater effect
for T4 treatments. These results suggested that HPBE of the cross-bred Ogol chicken hydrolyzed with
Flavourzyme increased immunological activity and decreased the concentration of cortisol and aldosterone
hormones.
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2 et olH g Ml x| -2 cytokineo] 2k protein©]
FASER FAAL] AT FH)7F He whg -l 8
3t ojnjE Z7IX)A] BtHLokesh et al., 1989; Meydani, 1990).
Interleukin-4(IL-4)= BAJ3Mel Th2 Al ZellA 4] == cytokine
o224 oe] FF WA x| FL3l] €45 B AF,
T/ﬂ] gl thymocyte®] Z2]& $ =8}, monocyte®] E4d3}H
2 mast cell®] =23} A4=-g- 223 THPaul and Ohara, 1987).
IFN-vE class I MHC 2dg Z15l1, BA X F4 &3¢t
A e AHA B3tE EZIgrH(Vileek et al., 1985).
T ARAFLE Wol o]&3ta U= FAET IAE
Al 8 Fiel A 33
of gte §2A7 sk A3 Y& BNk ol FEe o
E‘—%L(Hur 1981)ol| A b3 Ao 27F BE Al F2 oF
= AAS 9& AMEA 3 AEE A TE LA
£ o] &3l FRAY AZE AEIATH
& 2F7 ol9el FIAZ HHNEE o] FAlol| FH3}
A3, 3 FL2HEe] At F4E FX8] Yot s Es
Aejsle] SFildg Helo|=8 sl ATE Hi
%31 3l31(Skanderby, 1994), # T Sof § Tl fejjof 3
I:)r |=5°] st iE= 3 glen, 539
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Table 1. Experimental design of diets

Items " ? Y T
Formula feed (pellets) 0 o] 0 O
Sipjeondaebotang (liquid) X o) 0
Ogol chicken (liquid) X X o} X
Cross-bred : « x o
Ogol chicken (liquid)
O: Addition, X : Non addition

Y Ty: formula feed+water
9 T, formula feed+herb extracts
¥ T: formula feed+Korean Ogol chicken extracts

9 Ty formula feed+Cross-bred Ogol chicken extracts with
Flavourzyme 0.1% treatment
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Table 2. Chemical composition of experimental diets
(liquid state) (unit : %)

Treatments Moisture  Protein Fat Fiber Ash

" 100.0 - - - -

T 95.13 0.50 0.09 - 0.27
T5” 91.91 4.09 0.06 - 0.52
T," 92.31 4.40 0.12 - 0.41

D% See footnote of Table 1.

Table 4. Amino acid composition of experimental diets

(liquid state) (unit : %)
ot ZE HZ=(Ts) =
s . I 2) 3) 4)
224 RRFCLRY) 459 8L A Che 5 Amino acid T T, Ty T,
(2003)8] W3} Po] AZFHAT) o] AFEE HAL Fla Cystine - 0.010 0.018 0.018
Methioni - 0.005 0.05 0.067
vourzyme(Novo A Z)0.2 0.1%Z AM&3t3.0.0] Aspergillus etiionine ] o 0
_ . Aspartic aci - 0.033 0.269 0.265
oryzaed| X BAE FA2M EAL endoproteinase(674 Ulg), partic act
. . Threonine - 0.006 0.103 0.098
exoproteinase (8,053 U/g)E FA =] It} B4y o34 o ) :
428 =e7l T 30T A% A7 & Al Ao Serine - 0.007 0.115 0.119
= © L AL © . =1
;:; oo 3:;0C H:; iy H)_-]_uq/\::;()ﬂ . ’: o AT Glutamic acid - 0.040 0.519 0.530
-3 — d 7 ! Lrorta T o= . .
° °1 oo ‘10- - Jne z;o ‘;E Glycine - 0.008 0.379 0.568
23 F9de Pk EFS 294 AN :
A ;1‘ °E‘;; -fxﬂa gt A N :EL é}lo}‘}iﬁ‘i Alanine - 0.011 0249 0287
2% =gl z)d Z 2] 3] 7} vlx]18} 3 x4
AZE SRAZ AT AAZ SAsted 1088 BAT F A Valine - 0.009 0.117 0.100
Hol= = ]| i =3 I =]
TAE AASA 100 mLA AESE A ZHAAD [ eucine . 0006 0091 008
Leucine - 0.007 0.178 0.168
SAALZ (AN ME =Y Tyrosine - 0.008 0.077 0.066
E A A Ao AH-FAAIR 7| 2AIR I EALR) Phenylalanine - 0.013 0.124 0.124
€ AlFlA Befsta Qle A AE AP dAaEA F Lysine - 0.006 0.164 0142
2 ook Bake 2uhula 22.0%, FA|H 4.5%, 28 6.0%, Histidine - 0.009 0.078 0.085
Z3|E 8.0%, T4 0.70%, 91 0.50%, H|E} B e 0.4% Arginine - 0.020 0.100 0.128
olRAth AEALE(AHY dRIEE, FUIE 24, ofrlxAt Proline - 0.017 0.257 0.361
ZA)L Table 2~48} Zgikt). D~ See footnote of Table 1.
Table 3. Mineral composition of experimental diets (liquid state) (unit : ppm)
Treatments Ca P K Na Mg Fe Mn Zn Cu
T1" - - - - - - . - -
2% 97.00 494.15 408.28 554.39 137.81 4.16 0.73 0.99 0.14
T3Y 105.27 194.78 243.75 140.08 117.60 5.03 2.95 1.01 0.11
T4" 73.57 291.88 300.29 263.37 91.31 5.99 1.53 1.12 0.15

D~ Qee footnote of Table 1.
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1) Hormones 4! glucose

(1) Glucose

Glucose2] #43-2 Ciba-Corning®] glucose reagentE- ©]-&3}
o] Chemistry Analyzer(Express-Plus 550, Ciba Corning, USA)
2 olgsla BAFAT

(2) Aldosterone

Aldosterone £1-2 solid-phase radioimmuno assay(Coat-a-
acount, DPCPyu o 2 t}e-3} o] AA3IgLh 94 A2
gt Ao 2 RE YA S F2ld H AZE A8k 200
UL9] calibrator AZ 2}7}o] AZ = H 9} control F-H| ¥ a1,
110 mLe] ZH42 Arlsle] 323 “aldosterone 1.0 mLE
FE ¥a M| &g thE Aol 4] 1842} incubation
stk 7 & U85S 2% v]g] 1 gamma counterol A 15
7t Aot

(3) Insulin

Insulin ¥21-& solid-phase radioimmuno assay(Coat-a-acount,
DPC )Moz o3} o] AAlsHaith 4 A A
c2RH 32 e H MEZ AHESITE 200 pLe]
calibrator AZ ZtZ}te] AZ FE ¢} control F-HO| ¥ & &
Bett Plinsulin 10 mLE H7ketn AR £ ok A
Lol 4] 18~24 X7} incubationd}Hth 2 T YL ELS 2% B

23 gamma counterol|A] 187+ A$8l%t}.

(4) Glucagon

Glucagon 12 solid-phase radioimmuno assay(Coat-a
-acount, DPCP)HPg 0 2 thg3} o] AAl8kitt. Glucagon
calibrator+= 500 pg/mL & 3] A} 3}ed Al&-3}9 e} 200 ule] zero
calribrator AS FEe| ¥ th3 A 200 pLE HrketAch
719 glucagon antiserum 100 UL 91 72 & F& &2~
8°CllA] 24A|7F incubationd}gt}. *'glucagon 100 ILE E-H.
o Y1 HHs] £ s F4E B F TA] 2~8Te
4] 24A]7% incubationd}$3 T} < 7|9l cold precipitating solution

1.0 mLE 371 v A Ee(1,500xg, 158)3taL 35
= AAZ F 183t Assiach

(5) Testosterone

Testosterone ¥-23-2- radioimmuno assay kit(Immunotech, Cat.
#2463)5 AH4-3lo] T2 o] 2A]31% ) Antibody coated
tubeol] standard 50 UL, serum diluent 500 ul, tracer 50 ULE ¥
?1t}. Sample tubeol| = serum 50 UL, tracer 50 ILE ¥ &3}
3k U2 350~400 rpm2 2 shakingdPH A 18~25TTol|A] 34
7t incubation 33Tk 1 TS tubed] YE-E-2 AH$3stsith

(6) Cortisol

Cortisol #2}2 radioimmuno assay kit(Immunotech, Cat.
#2466)2 AgEte] TS o] ATl Antibody coated
tube]] standard 50 1L, serum diluent 500 1L, tracer 50 L& %
31, sample tubeo]| = serum 50 pL¢} tracer 50 L& Y1 &3}
g The 350~400 rppm & shakingd}HA] 18~25°CellA] 34]
7+ incubationd3tth 1 TRE tubed] WREE AS3lE
t}.

2) Cytokine 3 S0|&4|

5% gol tie W] whg A ok Suel 9 0 2
oo 93lA FZHIRE cytokines HZFE7] 95
Sunwoo 5(1996)9] HMH-E o] g3l #Z o] BSA(bovine
serum albumin)E P o8 T3 F 1 H3LE ek ¢
A TRAE FodsiA] e vz} vl TE)] 95
o thga Zo] HAMEe B2 & 3t
HA " AHE vbzl HollA v ZE AFH B HIAE
F2d tg, vdE AE Bt 9l AEdd R we
HiX](RPMI-1640 + 10% BSA)ol| Holr 4ColA 105 ¥}
A T AZAE FFo2A 25 L EFQ3 2ozl
B A¥ e Wy TE Eelstgich A XS] 1% ammonium
chloride 23 M A2)eled NLPE SN0 38 A4
2 S EI600 pm, 108)31] WATFE S5 Elalch
Hi¥ 2= hemocytometer®} trypan blueE o233l +£5 A1
5x105mLE Br3o] Fr} ME S-S 24 well plateo] ] wjokst
Rom BSA(10 pug/mL)yE H7FeH 3 7243kl 200 uLe] A3
g 750 ~72Co] ¥4 WzkA) Reksiick

b s

(1) Cytokine

IFN-Y¥(R & D systems, USA)¥} IL-4(R & D systems, USA)=
ELISA(enzyme-linked immuno sorbent assay) kitZ ©]-83}d
zge1qch 40 M5 Aloke Yoz LEE UE F
off Ahget3itt. 50 pLe} 348 et 50 pLe} standard,
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control == A5 sample-S £33l £ T 96 well plateo]]
A 2A17HESE oA wiekslgtl 2t well5-& PBS-tween
20(phosphate buffered saline-0.05% tween 20) 2.2 5 A3}
o & F TolFA HAA 7PEA T RS AA ST
100 yL2] &}#|(anti bovine interferon conjugated to horseradish
peroxidase)E 2t wellel] 42 5 ThA] 2A]17HEE Aol 4] Hj
orslg ). wiek ¥ 7} well5-& PBS-tween 202.2 51 A 23}
3 FEE AANAC

Z} wellof] 100 uLe] 712 -& Y31 Mzo] 53] g o)
74 71 §F kS o]-8-3te] WHg-S FAAZTE 2 well
©o] W %= reader(Molecular Devices Vmax Kinetic
microplate reader; Molecular Devices, USA)E ©]-83}o 450
nmol| A 2 g HolA Z; FollA] 4 e 5 HHEo R e
ATRE Haste] BAA AT

(2) Eo| &l

B A A o] 5742 Sunwoo F(1996)9] WHH - o] &
&tod HZ=slgth 96 wellS ZE-& microtiter platesE o] &3t
BSAE9 150 mLE 78tz 22CollA 24|75t v oF3t]
T}, Plates= 0.05% tween 202 3H+3+ PBS butterE ©]-8-5}cd
AAstEct 19 AL 1,0000] 2 345 F platesol] F
sheth. a3 22°Col A 347 Sok wjoksh 3 PBS buffers
AREAct. AR (150 L of a 1:1,000 dilution of
peroxidase conjugated rabbit anti-rat IgG)E H7FA17] 3 37C
oA 1AIZE vlder 5 A3 3}sith 0.05 M phosphate-citrate
bufferof} 4] 2,2'-azino-bis-8- 100 mLE 713 T 308
ELISAZ o]&38} 405 nmollA] &3 stic)

EAIX 2]

EAA 7= SAS(1996) program®] GLM procedure® ©]-&
sl om Fod 73732 Duncan's multiple range test= <=3}
=g

An § 1@

& & Glucose, Insulin, Glucagon
EA TR g o #F ] F glucose H T2
£ HslE #Esie SRAY Be5e HFe] st 4
Alet ot
Table 59A&} #Zo] EF glucose Tt HRHT)=
89.45 mg/dL, 3ok ZERN(T,)L 86.70 my/dL, L FA S
(T5)2 87.90 mg/dl, §4 A8 34 n3E ZFBMWTH
10227 mg/dLe. 2 ZF AgdE foxtE= ok (p>0.05),
B AE o3A 1F3F T8 977 w3k=d, ol

Foi7} 979 ¥

T2E 9 Agd A e JF 287

Table 5. Effects of various feeding treatments on the level
of glucose, insulin, glucagon in serum

Items Glucose Insulin Glucagon
(mg/dL) (WU/mL) (pg/mL)

T," 89.45+2.98%Y  6.79+4.64°  70.39+2.70°
T,? 8670765  493:035°  63.21:2.39"
Ts" 87.90+5.53"  4.64:045°  55.56+3.32°
Ts) 102.27+5.95°  5.62+0.32°  64.78+336"

*® Means having different letters in the same column are signi-
ficantly different (p<0.05).

% See footnote of Table 1.
) Mean+S.E.

23 2= @39 €A glucose FE+ Baker 5(1984)0]
98~148 mg/dL, Hong S(1991)0] 92.5~97.8mg/dL, Kim

’6‘

(1992)] 103.6~107.5 mg/dLP Tt BB THE gRE v
FAE HERT

Insulin - ZHT)E 6.79 WUMmL, ek FBH(T)

£ 493 U/MmL, LZA SHNTs)& 4.64 U/mL, 4 A&
SEA nFFE ZYNTHL 5.62 UmMLE 2t A d 2 o
= o (p>0.05) thETF7} 718 Eh Insulin F5&
vl g1l ZF7g:lel Bldl EF insulin ¥ =7} %27 (Bagdade
et al,, 1967), H]9re] A=} Q&3 BH] Z71e}l Heo] UL
< A ATFEES B3k %}2424 g, ole dEd A3y
< 3 o]ALS e Aelet s & F(hyperin-
sulinemia)& Zejdt] A FUAL Foll, nHY & BFFHA
gzl Y9lo] Hy| = gt Ao2 B o] ¢JtkHuh et al.
1993; Reven, 1988). Huh 5(1993) & &4 W l&d ks
273t v|w vl ek Alelol] ofE A7t Sl
7 AE ul, g3 ded R vlNk Jdo] 878
U/mL, ¥]H]gk Fgte] 7.50 pUmLE F Jezt fel&l &
o]E Ro]x) &3rotKp>0.05), BT Ao A e
otz Eastn ik
Chae 5(2003)0) ¥ 3+ 2150 wp2d T4 AT LFA
2FEEF FHY FAH Tyt & A7 vla Al A5l
foldo g Eghrtn Bualgeu(p<0.05), B AFdas
Insulin®] ko] Ty, To 7ol B8} S7tsle AeFe veEhlol,
Huh 5(1993)9] R3¢} H]5=3F A Jepi o, 2+
9] 6.79 UmMLEth= 2& £X& JYeRlIch 22{v} Kim
$(1992)°] -3e] F <] ¥4 F Insulin Fo] 21.0 pymL
the Bt vlm Al F3] AAdelEia Atsgch
A1) HlE] FxRlEo] led Aol H¥au HEo
ded Y] FHE F2 AL 2ol Aold redo] Eoh
20d Aoll= g=21e] Aol AT A o] 80% o
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& USSR A9 Buast A% 4AFe AA @
B 159 5% Bl on] Buds] 2N T8 484

chil g o] 9l tH(National Nutrition Survey Report in Korea,
1994/1995). WHH MR E-2 gralE, llda) xuke) A
F o] A G oF 42, 18 22|31 40%0]Y L, T e
T2 FFEE 55 DR o] riKennedy et al.,, 1999). £
ATNME Tas} o] Dildo] FRI 2 TA9} L AF
o 848 Moz M|z sAA Bt 4377 4
¢ Az FAge AdA Bmde] o84S % 2l
g RFo2 A3 P e AW vy dsle A
2 d7olet Atad.
Glucagon 55 tZ27HT)) 70.39 pg/mL, JHeF Zelol(Ty)
63.21 pg/mL, 37 T (T3 55.56 pg/mL, B¢
FE SRA(T)2 64.78 pg/mLE 2T} O 27
)27t AATHP<0.05). AA ] 31014 glucagon
Fdejol] met xpol 7t e, i TS I
& 80 pg/mL, 41% 124)7+& 100 pg/mL, A4} 3kA|
50 pg/mL, 55 F<F 710t Alel = 120 pg/mLO. 2 &
o, glucagon QAgd 3} widjo] 2-8-& 3lx, &
g FEo] BUE W A aMZe o3t BH|HE
polypeptide & 20 24 o] T2 E-2 ZtolA ]I F3
g Aoz 89 £52& F7RItL S84 dd
(Stryer, 1994). £ AN e 224 nyF FTHHYT) F
TollX B9 %7t 7HE %=t glucagon SR Fof
FROE STl oY dETutie e AE 2o 9
o] Az} dRsA= skl

o

2

otk
I
fr 0w

1

1o oy fo rfo
of Fo

L g

e oy
S

1

w
e
2
_

%
E)i
> R
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& & Testosterone, Aldosterone, Cortisol

Table 69l|A] testosterone®] Fx+= NZHT)7} 1.09 ng/
mL, &<t Z'NTy) F9FE 1.46 ngml, ©ZA SHAI(Ty)
FoTE 098 ng/ml, E4 AT EA uFFE FTBAT)

Table 6. Effects of various feeding treatments on the level
of testosterone, aldosterone, cortisol in serum

Items Testosterone Aldosterone Cortisol
(ng/mL) (ng/dL) (nmol/L)
" 1.09£0.32%)  422.18:61.08°  0.67+0.55"
T,? 1.46+0.40° 215.40+28.08°  0.49+0.07°
T 0.98+026°  308.26+68.07°  0.40:0.05°
T 1.1320.28° 2733332.87°  0.49:0.06"

*® Means having different letters in the same column are signi-
ficantly different (p<0.05).

D~ See footnote of Table 1.

¥ Mean=S.E.

F97E 113 ngmLE el A2jzte] foAE vEhiiA|
& A THp>0.05).

Aldosterone?] Fxx HR7HTy) 422.18 ng/dL, &HefF =8
W) BFATE 21540 ng/dl, LTA FENT) FAF
30826 ng/dl, B4 A SIAnIYE FHNT) &
27333 ng/dLZ &7 ¢} SHoF S FoF el oAt
7t AATHp<0.05). o] £AZA 7= Han 5(2001)0] Lyt
Al #F 9| aldosterone?] % 430.16 pg/mLolY vt g+
Hae}vw Al 279 B4} &8 th Z= renin
o] &4 A8-2| Adte angiotensin®] A3HE A <} FAl
aldosterones A 3tAA UEEH T AFE A7 =2
2 IFEE B9 g 3T 95 dckBagby and
Mecdonald, 1975).

B AedA] gef FRATHT A SBU(Ts), B4 A
g LI aRFTTBA(T)S =HTNE FAZ friTt
aldosterone FE7F Wol olAo] JQoIME o]EE HF A
aldosterones A 3tA1H YEFH 8 AFE AT =
2 UFFE o LS WF= 982 T F s HE
2 7lgech

Cortisol®] &% 2] hZTHT)7} 0.67 nmol/L, g+t Zghol
(T2) 7+ 049 nmol/L, 274 S8NT;) = 0.40 nmol/L,
32 A2 o34 ugF YY) 7= 049 nmol/L2 Ti 7
o} Ts 7 e 22171 A THp<0.05). Cortisol& H-213]4
o 8 AAHEZA AlA & glF-Eo] glucocorticoid 2A]
A xeo] oe] FEo FqfEe] Ut 3te] 8 FH7 R
A B wA & 29 glucocorticoid®] FEAE 71| ¢
7] wjFolth. Al E BE 9] glucocorticoid7} £
<, 19 ¢F 25 mgo|y} 71 o]/do] EHjET, 7|7t AEH|
25 W2 AR 8 Yo 3R] &2 AlREY B &
o] &3E ). 3l cortisol & AEH A 2R 4T B HE
2 gdejA lem, Lo lojA FEAIR o] AR AL 2E
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o, ST 2Ed 20 HA HE 18T A= BTt
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B AFAe HETY cortisol o] AlFHT,, Ts, To)kE
ohe =5k, ol E Agtes dekAst B84 dEE 4
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Fig. 1. Effects of various feeding treatments on the level of
IL~4 in rat serum and spleen.

Ti: formula feed+water, T»: formula feed+herb extracts,

Ts: formula feed+Korean Ogol chicken extracts,

T4: formula feed+Cross-bred Ogol chicken extracts with Fla-

vourzyme 0.1% treatment.
*® Means having different letters in the same column are
significantly different (p<0.05).
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A 23 "o o7t FUksithe Eiieh Aburda 5
(1988)0] AANEEE gt AT HARHAI} YA
e B39 vl ARE el k.

IFN-vi= ClassII MHC 28 & £318l3, BAE $24 3}
o} gAA xS 2 HA GAFE MY Bt gl
THVileek et al., 1985). £ AFol| M= IFN-ve] Eigo] Lrka}
aEgoTuv <t SR FATEY oA ek Hrt
ste] FRA o2 Fodd MM Frishe AEe Ve
Wt o)& Fig. 1049} o] IL-40] ¥ FAd=) vt 7
S Vet

BSA 9ol i3t anti-BSA A& FHAA s HE 54
3t A¥5= Fig. 37 2kt @<ed] kAT ol g X
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Fig. 2. Effects of various feeding treatments on the level of

gamma IFN-v in rat serum and spleen.

Ty: formula feed+water, T,: formula feed+herb extracts,

Ts: formula feed+Korean Ogol chicken extracts, Ts: formula
feed+Cross-bred Ogol chicken extracts with Flavourzyme
0.1% treatment.

*® Means having different letters in the same column are
significantly different (p<0.05).



290 BB FGEA) A 247 A 35(2004)

030

0.25

0,20 ol
ab

e e

015 — ab

O.D val,

010 i

005 —

0.00

m T2 T3 T4

Fig. 3. Effects of various feeding treatments on the level of
anti-BSA antibody activity in rat serum.

Ty: formula feed+water, T,: formula feed+herb extracts,

Ts: formula feed+Korean Ogol chicken extracts,

T4 formula feed+Cross-bred Ogol chicken extracts with

Flavourzyme 0.1% treatment.

*® Means having different letters in the same column are

significantly different (p<0.05).
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