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Abstract

Lactofertin(Lf) has the function of modulation in the host defense systems. including cylokine
production and immune responses., We have tested the effect of Lf and Lf ydrolysates(L{-H) on the
productions of tumor necrosis factor- @(TNF- @) and nitric oxide(NQO) in macrophage cells. I.f from
Korean native cattle(K-Lf) and hydrolyzed K-L{(K-Lf-H) increased the production of TNF-a in
RAW?Z64.7 cells with dose-dependency. Bovine LE(B-L1). human L{(FH-L{). and ils hydrolysates did
not induce cither TNF- ¢ production or NO production. On the other hand those didn't affect on the
production of TNF-a in lipopolysaccharide(LI’S)-stimulated RAW264.7 cells, K-Lf induced the
production of NO similar to its role on the TNTF- @ production.

Key words :

N =

Lactoferrin(Lf)< & A% gz
2A], transferrin family Z0

(”'%%lbﬁ-aﬂ—@%%ﬂﬁ.%iﬂnm—
cousell 4 Ew¥)E 2 neutrophile®] secondary
granulesd)| A = BH| At} B3] 24 Fof of-2
go] gf 5o °).°‘11 69170 8] ofr=4te =
FA5 6] A Pierce Z'Ve 2ste] Hol-
stein bovine Lf(B—Lf)-J peptide® 43
689702 olulx 4k MPe] FHEEGOH, A
T N /0-801<Da3§ o AT qu— -
e AR 2do) ek oz e gof
o] e e] % % 55
zA2g" az

hs

myelo*
P%ﬂiﬁ&%m

] 49 lym-

polesis®] ==
neutrophilel] €% hydroxyl”

.__,.
o

Corresponding author @ Soo-Won Lee, Department of
Food & Life Sclence, Sungkyunkwan University, 300.
Chunchun~-dong, Jangan-gu, Suwon, Kyunggi-do,
Korea. E-mail : leesw@skku.ackr

lactoferrin, tumor necrosis factor- @. nitric oxide. lipopolysaccharide,

phocytess] AA&A &3 lysozyme regen-
eration®] 7“““” 2 macrophage. granulocyte,
neutrophil, leukocytess) =Bz o] A
27 7150l U= ALE dHA4 Ao
9 A 23, macrophaged LiE
Z}=8 S o tumor necrosis factor- @( TNF-a)
2 interleukin-8(IL-8), nitric oxide(NO) %<]
#9159 3" in vives) A Lfe] TNF- a8} inte-
rleukin-6(IL-6) &) &2 A= 5 cytokine
o] 2AzHgo F@E AR 2 gk
TNF- @+ lipopolysaccharide(LPS) 1} phorbol
-12-myristate-13~acetate(PMA) & 259l 2]
&) macrophage, £ monocyte2HE 45
= gEAgl promﬂammdtory cytokine & 2 A
5 A ZokMEe] FALS}: apoptesis 2
T3l antitumor 2 ’ﬂi dHA AR}
%Loﬂ,‘.‘_—_. %E 7é]w_a *'1 TNF- a'-JI 1-14 ]
g WA, dE 27| d55re ] F
12 o= 7 AT TNF- ¢2) EH
e Aot} ofEs Al u &
7o gelA) @z A5 o) 4 2 1%}%



- Lactoferrine] TNEF- ¢9 NO #A4o] maA= <8k 375

e WEaie] o3 okEE HEF oy
immunological liver injury 3 Z+& :.L"é%i
A TwA] A 7104 B FulE Al
#AHH 5 722 autoimmune diseageol| A &
Sik2 k) °1t+”>. T3 HZAE TNF-o7t
human immunodeficiency virus(HIV) < DNA
izﬂé EAN L, GAE HelA BHF
AL Bste A= BaE 9ot
WoaEy 2439 gaA T B
7,1_9% 2z NO“ AR HEZEGe}
SE% WAH EFE AAROEN ST
oA Z=as 9L a]tqw,w_u} 3 ) o) A
NOT acetylcholined th @50 Hg2
oA A & AL FEat U Fage
TR AT EN ddo S1E WX =
YL S A28 4E A o5 cytokined) o]
# Aol k83 9ur?,
It o)y 3 Lie] 713 E2 F=Z Holstein
ZE HE Y FEFAA YER oA
Ty AHRE -9 LI(K-LH)ol o
?:].;L__ Al ekl AR g o)},
7 A3 BANA Holsteine =7t
ﬁlt}-t— y_z(“z 2 ) 2o} F$-9) Lf 7he]
L Aol7t S Alm qAAY wak 2 o
G K-Lfd 7 7838 2 9] macrophages] A
TNF - g€} NO A4k #A&sl= &) o=
Lfzte] 2ol vlwsled I B&S Tt

g B

rﬁ

A= S AI2ke] HIZE

K-LfZ ZF4712d74 Wiy JLdM
253 g 242 AFel AWE A AT
A, caseing AWM F EE% FATYAS

batch extraction, ion exchange chromatogra-
phy, gel filtration chromatography. heparin a-
garose affinity chromatography 2] Wi £ 2=
2 ol &ated FA A B-Lf% human
Lf(H-Lf) 2 Sigmalil A #& TY5te] Ab-23h
G2 Lfe] 7FrES1E(Lf-h) A2E Tomita
=% o) whulo] whe} pepsing AFEst] =4 5
Aok Al xS -?6H*1 7Z+zve] Lis} Li-h&
iz o &3] A7) &, 022 sm filter(Millipore,
USA)Z o333 PO‘J Aol AE3AT Cell
line> &= MEZF 2P (KCLB)SZHEH &

oF whol Al 23101, culture mediumS Gi-
beo/BRL Co, 9] A &L A} L3193, 1 9 =2
T AN 9%2 Sigmait A EFS AME3tTH

M= bk

RAW264.7(KCLBA0071) cell murine ma-
crophage cell® 10%(v/v) fetal bovine serum
(FBS)# A A (penicillin 100units/ml, strep-
tomycin 100mg/ml) € #-f-3tc DMEME|A|
(pH 72)& AM23le A =7} culture dish( ¢
100) 21 90% A= A% = scrapingste] 1: 10
o] vj&= A) wjefste] AP A23 AT
murine fibroblast cell?l L929(KCLB10001
NCTC clone 929) cellZ 10%(v/v) FBSS 1%
penicillin/streptomycin2  &-#3k= RPMI1640
A (pH 7.2) 5 AH&-sted A EZ7}F culture dish
(¢4100)9] 90% A= AFHS ‘ﬂ} 1% {trypsin/
EDTAE 718l cellS woll 3 1:5¢) u) &
E A wjgatEA 4@l A]‘%*b}%lt]:

in vitro TNF-a &

TNF-a9 £y @ 49 532
Lee”™ ¢l uhde wWalsle 2590} Liz
LPS(E. coli 0111:B4) &A=+l 218 RAW264.7
cell¥] TNF-@9 #H|AEE SH37] 93
96-well plated]l RAW?264.7 cell€ 2x10°cells/
well T2 —;F‘?J??}‘ES‘\E} Z+zte] wellell Lfst
Li-hS F=EZ H718 7 LPSE 1ug/ml =
=2 8 AHrksle 37°C, 5% CO; incubatore]]
A 6417 Bl A7) F G5 AS et )
o] A5 el BuE TNF-o &4 242 9
&) TNF-goll 925 1.929 celle AH&stdm
1929 cell& 3x10%cells/wellZ 2 8te 4] 7+
gf kgt F A2 A A S actinomycin D&
EFe AE& iAo EAM FHet ATHE H
7FetEeh ol & 18A)7F w|<E & 3-(4,5-di-
methylthiazel-2-v1) -2,5-diphenyltetrazolium
bromide(MTT) (bmg/mD) Sz} wellol] 5 ¥
A7yete 4A7F Ht v ST A5AE A
A'taL 7] PBS buffer 100 9 20% SDS
solution 50 )& A7k CO; incubatorel] Al
2AAZF FQE T A7 &, ELISA microplate
reader(ELX 800, Bio-tec Ins., USA) & ©]-&3}
o] 540pmellA e A& ZA3} o)



376 =5 F 5 E A A21d A47(2001)

Macrophaget LPS2) A=l 28] 4] proin-

In vitro Nitric oxide®| M4 & Faf flammatory cytokine ¢1 1L-1, IL-6 & TNF-
Lidl 213 RAWZ2647 cell} NO A FA W o2 pujsich B 7ol RAW2647 cell
F A3 A8 MUY cell scraping® g 0] .85ko] LS macrophage TNF- ¢ £4]4]

F 10x10%ells/wels) T2 Z2FHA %6 mAe 9@ 2ARAY. 9A LPS A4F gl
well microplatec] 930 List Li-h& $=8E o] RAW2647 cellol LE(K-LE, B-Lf, H-Lf) %
(0~1000 wg/ml) H7FetArh. B, NOAEE  Lin(K-Lf-h B-LfE-n)T Az A E7}
A7) 98] interferon- 7 (IFN-7)& 10 TNF- o2 293222 AA390. TNF- ¢
unit/ml H7HFAC0, LPSE 100ng/ml¥] 5 o 2u] o2E A2Z 4IPS o HAF
B2 A4 A1 FAAFE 12047 ARF INF- ool 98 A2 1929 cell o) &3
Zdsgt ©12& 37C, 5% CO; incubatorel o] cell survival rate(%)=Z Uehy o (Fig.
M 24X 70 %Wl F. 88N 1004E AN 1-3) Img/mi1®) Lf# Lf-hS 27 RAWZ647
AMZ 2 96-well microplated] A2, Griess celloll 6212 gl s A3, K-Li a8t A%
reagent 1 99(0.2% npaphthyethylene diamine) o) WEZL ok 229 B-Liz H-Lf A7 9
# T <¥(10% phosphoric acid containing 2% HNE 27t 85%9F 90% 9] ME 2SS Hol
sulfanilamide)= Ztzk 50 m¥ AZFSIATE 4 maaA K-Lfd o8 9= S48 ol
2oA 1027 9§ ¥ ELISA microplate Ueh) olth 3, K-Lf-hE 43%, B-Lf-h=
reader® AE3lo] 540nmolAd EFEE &7 ok 80% Awel A= g‘_ga HAZoan

3t sodium nitrite®] AFH2ZHE NO K [fh7} o= LfET o RE TNF-o A4
ARHE Q] nitrite®] FEE &3 FE 5EL AT 9Lee m— 2 9)th

Lfz Li-he] Fxe & TNF- 9 £9)%

Zo o oE & A A3 K-LES) 327 S7HERE A

E/‘ E&0] Ahde AL2 Hol TNF-o &
Lfak 7b2 8 20| RAW264.7 cell2] TNF-a  BlFo) 27488 & 4= At (Fig. 1-b). K
ZH[ol OjXl= & -Li9) #a AReEA 1ug/midl 9Jste] A

12 120
,. {9) Control DK-LT AB-L! R H-LF ETK-LFh ma—m., I;O—K—Lt — 8 {-Ll AL —%— KL H —-_-B—Lﬂ]

Cell survival rales(%)
cell survival rate(%]

1 5 0 o 0 E0 100
Concentration (za/mé)
(a) (b)

Fig. 1. TNF- @ production of RAW264.7 cells by different kinds of lactoferrins and lactoferrin
hydrolysates. Cell survival rates were adapted as an indicator of the produced TNF-a by RAW
264.7 cells, K~-LF: lactoferrin from Korean native cattle, B-Lf: bovine lactoferrin, H-L{: human
lactofertin, K-Lf-H: K-Lf-hydrolysates, B-L{-H: B-Lf-hydrolysates. a: RAW 264.7 cells were
treated with lactoferrins and its hydrolysates(lmg/ml) for 6hr. b: RAW?Z64.7 cells were treated
with different levels of lactoferrins and its hydrolysates for 6hr.
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Fig. 2. TNF- ¢ production of RAW264.7 cells by different kinds of lactoferrins and lactoferrin
hydrolysates with LPS stimulation. Cell survival rates were adapted as an indicator of the produced
TNF- 2 by RAW 264.7cells. K-LF: lactoferrin from Korean native cattle, B-Lf :bovine lactoferrin,

H-Lf: human lactoferrin, K-Lf-H: K-Lf-hydrolysates, B-L{-H: B-Li-hydrolysates :

RAW2Z264.7

cells were stimulated by 1 zg/m! LPS. a: RAW 264.7 cells were treated with lactoferrins and its
hydrolysates(img/ml) for 6hr. b: RAW264.7 cells were treated with different levels of lactoferrins

and its hydrolysates for 6hr.
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Fig. 3. NO production of RAWZ264.7cells by different kinds of lactoferrin and lacteferrin
hydrolysates. The concentration of nifrite was calculated with the standard values using known
concenirations of NaNO, K-LF: lactoferrin fram Korean native cattle, B-Lfibovine lactoferrin,
K-Lf-H: K-Lf- hvdrolysates, B-LI-H: B-Lf-hydrolysates, a: RAW 264.7 cells were treated with
lactoferrine and its hvdrolysates{Img/ml) for 24hr. b RAW264.7 cells were freated with different

levels of lactoferring and ifs hydrolysates for 24hr.
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Fig. 4. NO production of RAWZ264.7cells by different kinds of lactoferrins and lactoferrin
hydrolysate with stimulants. The concentration of nitrite was calculated with the standard values
using known concentrations of NaNQO2. RAW 264.7 cells were treated with lactoferrins and its
hydrolysates(1mg/ml) with stimulants for 24hr. K-LF: lactofernn from Korean native cattle,
B-Lf: bovine lactoferrin, K-L{-H: K-Lf-hydrolysates, B-L{-H: B-Lf-hydrolysates,
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