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Antitumor Activity of @-Lactalbumin on the Tumor Cells

Soo-Won Lee, Young-Ha Shin and Sik Hwangbo
Faculty of Life Science and Technology, Sungkyunkwan University

Abstract

Bovine serum albumin(BSA), ¢-lactalbumin(¢-LA), B-lactoglobulin( 8-LG) and bovine immunoglobulin G
(IgG) were investigated the cytotoxicity on tumor cell lines.a -LA was showned a tendency of dose dependaent
on cytotoxicity using WiDr. The growth of WiDr was inhibited 82% by 1mg/ml of o-LA. However, IgG, BSA
and S-LG were not shown the cytotoxicity on WiDr. When ¢-LA was purified by using high pressure liquid
chromatography(HPLC), the main component( 2-LA) was eluted at 33.057 min and extremely small quantities
eluted at 32.310 min. The cytotoxicity of main component (eluted at 33.057 min peak) was lower than commercial
a-LA. And the cytotoxic activity of hydrolyzed o-LA and a-LA treated with EDTA were lower than commercial

a-LA on tumor cells.
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< HEAA AEelzt & + gtk o] o= $F Folle =
Tl TR 9Fart FRE Jom, O FaAx 3] mgko g dhgxlo] gloi) Aejdo g ket 7|ee o
S 7P Fed ddadoltt i dulde 2y Fata sl AdEo] Bol =] Utk Immunoglobulin(lg)
oluf ojulieat 24 Fow B W), JUYTHOR A S5 o wy ujgs So s By 2e Ao UG A
& 4F e shfelthlee, 2000). F DAL 5§ g AAoldlA) Rejohs AEE S, ol FAHfol ]
EE fAEY FEHE F YA ol&Eo] o, HZ o 3 Zfoll thake 2 FfEo] ¢ltHHakansson et al, 1995;
Ao )71l dRet] AU A2 $HEHE 5 Bounou et al, 1991; Willi et al, 1991). 3+ e el n]4
P ugde gFoz 2% 5 9 IUTHKee and Hong, 2o tjgh ol g, BEFS 2ANE, 9% 2AHE 5
1998; Ye et al, 2000). mzbA, +-FEREH 228 54 $F 299 tmael A2 = tAmold et al, 1997; Bu-
S AFLANZ ol &E = BAl o 9lon, f thi llen and Amstrong, 1981; Nemetm and Simmonovits, 1997;
Aol Fodol MEE YN FEE 7] AlzHsta gl Mannsson et al, 1990). o]itol| & B2} 5 kDa~10 kDa A}o]
78 S Fof casein micelles] Y Tlelshe B o g AP FHE0] o), S HEYY

-lactoglobulin( 8-LG) (Kee and Hong, 1992; Kuwata et al,
1995) 22 Ao #HAShe= ¢ -lactalbumin ¢ -LAYS2-
(Hakansson et al, 1995; Chang et al, 2000; Tonya et al, 2000)
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9)THHakansson et al, 1995). 3l ¢-LAS] T = A X =
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Bovine IgG, bovine serum albumin(BSA), «¢-LA, S-LG,
trypsin, 3-(4,5-Dimethylthiazol-2-y1)-2,5-diph-
enyl-tetrazolium bromide (MTT), penicillin®- Sigma Co.ol|4]
Falste] AFgslgth oA £ MKN45, T98G, HepG2,
HT29, Hela, Ad498, WiDr& &= A|E5-2-8) 0 2 0e] B4
S ol Al23}ith Fatal bovine serum(FBS), Dulbecco's
modified Eagle's medium (DMEM) 2! RPMIL640 ujx]&=
Gibco BRL Pro.o|A] 743kttt L ¥re) Aok Aystehg
& AT,

streptomycin,

Mz diet

g AEF 2fiozyE Y e WiDr (KCLB
10218), A498 (KCLB 30044), Hel.a (KCLB 10002), MKN45
(KCLB 80103), T98G (KCLB 21690), HepG2 (KCLB 58065),
)3 HT29 (KCLB 3003)A = 10%(viv) FBSS} 33
(penicillin, 100unit/streptomycin, 100mg/m)E 73} DM-
EM 2! RPMI1640 WJ<](pH 7.2)& AH&3}e] 5% CO, incuba-
tor(37°C)ol|A] wieksbaA A A E7} culture dish( ¢ 100)2] 90%
AE A4S W, trypsin/EDTAE ©]8-3lo} culre dish
258 dolll 5 1:99) v] &2 A wdslr Y AL
3131

MTT Assay

A498, WiDr, T98GE 56TellA 30837 B892l 10%
(v/v) fatal bovine serum(FBS)-g €33t DMEM H|X| & ©]-&
sto] wlokslel oM, Hela, HT29, MKN-45, HepG2M| L&
RPMI1640 A 2 uj ottt 242} %ﬂ I LE;% 2l
Z8kA] e tlETo] AE HE TAIRRE 42
o MIT Al 28 & 5 A27F A5 &4 =
2 8lAA FB5(0Dsi) 7}t 0.6~0.79] ©] & 5 & AEFE

AA AEFZ ste] MTT assay 2
1981).

3t3 t{Kronman et al,

a-Lactalbumine| x|

T93 ¢-LAc 2R n|FHRES AAS] il 43
HPLC columng o] &3le] A A8kt column Nova-Pack
C18(3.9x 150mm, Waters)< ©|-838}%) o, HPLCE M930
system (Young-Lin, Korea)& AMg&}3ict && &v= A
(10% acetonitril, 0.07% TFASHY) 2 B (90% acetonitril, 0.05
% TFAZFE AR5+ 2™, 0~5min (A 100%), 5~40min
(B 100%)2] 24 gradient® F2|&}9ic). &= g
M720 detector (Young-Lin)Z AM&-a}e] 230nmol|lA] A &34
=

a-Lactalbuming| 7}=E3H

@-LAE 20mM Tris-HCl (pH 7.5)l &8iA1Z1 %, trypsin
& Abgsted 37ToA 16417 & J123stATH E: S =
1:50). 7}—?—%11 ol golg 100C oA 283t Ha

o ZavhES S

Zope

Agaeld 671 welle] ODZLe2RE] FHghS 73t
N 2T(100% A=) Ht ODsyodkel 3t HESE AE
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Table 1. Growth inhibitory rates of milk whey proteins
on each human cancer cell lines (%)

Cell lines

Components
WiDr A498 HeLa HepG2 HT29 MKN45 T98G

10" 027 297 23 372 164 93 07
IeG 0.1 60 250 58 298 177 102 -68
00l -84 318 -92 158 125 46 -34

1.0 164 61 -21 176 376 64 -39
BSA 0.1 97 288 -12 151 383 02 -46
001 -56 347 21 108 394 -21 43

1.0 165 -68 -79 13 178 255 -154
B-LG 01 123 189 -62 le4 213 86 -56
001 08 228 -64 208 212 -68 2.6

1.0 928 935 990 534 867 985 338
a-LA 0.1 25 163 27 123 9.0 -54 5.7
001 -89 152 -108 108 -46 -55 -25

" Sample concentration {mg/ml).
? Cell growth inhibitory rate (%).
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22 AT Y AR
E}yttHTable 1). ar-LA% lmg/mIJ oAl WiDroj) A oF
92.8%, A4989]4] 93.5%, HeLaol|A] 99.0%, HepG2ol| A 53.4
%, HT2900 4] 86.7%, —12] 12 MKN459]A] 98.5%2] A /374
A&7t 9tk BSAS] 73 HT29¢] thafAgt 37% o]
el A AfET Qe AR Uelden, 1 o]9e]
UM o thSME AAASNEAL gl Zo] A=At
(Table 1). IgG @ A-LG 5& AT 432 Al A7)
el dubEo® AT S 50% o A A5,
golgalyl gl Aeg HaEa §lo] (Matsumura et al,
2000 ; Eugene and Lawrence, 2000), ¢-LAE A3 o2
TG A B Agola AR cell lineso] thaire 3t
SdEIT A glE ez YAHr)

WiDr& o]g3la] o-LA9] ICsoe %3 A7, 0.9mg/ml
o] o KFig. 1), 0.5mg/ml ©|5te] FxoldE= A% A&
7t AL gle Aoz vEgth XS74R] B3 el 9
B, ¢-LAo] GEAd A AE AAAAEZAT glon,
2&7\‘?] ol4tel A E FAY AL, & o] AT
7% e AARY Foll b I Re] EYHUE A5
(Tonya et al, 2000), M EE542
o, o}z FHE3 ol f= A WA 3l
Ao o) YEhd o-LAS AEEG 4UE FHI
& WA ¢-LAZHY mlFHES
o-LAS] A ¢ al A‘”EEM

B Ao AMEE o-LAE AV4 S FA I 85%
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Fig. 1. Growth inhibition concentrations of ¢ -lactalbumin
on WiDr.
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Fig. 2. HPLC patterns of qo-lactalbumin (A) and
hydrolyzed ¢ -lactalbumin(B) on C18 reversed phase column.
Elution peak at 33.057min was collected and lyophilization for
cytotoxicity analysis. Inset in B shows hydrolyzed ¢ -lactalbumin
with trypsin for 16 hr at 37C.

o] Ao & (Bugene and Lawrence, 2000; Kronman et al,
1981), HAHA Foll LAEe A4S dAlsks 8] @
LA 24 59 9L 7S AR < glol, ¢-LA
g HPLCEZ AHABIZ stdth 7U% o-LAE Cy 4
columng o] &3ted B3t A3}, 3231809 3] vl
AR 33057809 FL AEow By osﬂoiv‘r
(Fig. 2-A). F2A891 33.0578 2] peakE ®F 3l =
AlZl 3, SDS-PAGEZ #2413 A3}, 2-LAS] Ao] i‘f‘ﬂﬂ&’i
E](Fig 3, lane 1). FE3} xm 3 E*J o] A& HPLCE ¥

lane 2, <l)°] tﬂ‘“’ AAH Aol A=A

HPLCZ BA|3 o-LAE o] &3l A EEAS A3 Z
¥, WiDre] A-¢ AAG o-LA (Img/ml)2 °F 43.1%2] Al
EEAT e Ao 2 YePgow(Table 2), FAs7] 29
AxE5A3 Bl nd 3¢ oF 50%2 Aol Vehfdnt =
HeLaoll A& oF 98%, A4981A = F 60% o} o] AE=7
o] sl Ao R Uelt) ole ¥ nEHd ol A
M ZZ=A e #oddl A} (Bounous et al, 1991; Matsumura et
al, 2000), FFAA R -LAS) FZA Wzld) #Asla 9
7FedS AlAMEIT o A7 E T

o-LA% trypsing o] &3] 7kpiale &, o] Edles
HPLCE ¥X3 A3, ¢-LAY thRFo] 7HrEal = Aol
Fl=]QrkFig. 2-B). «-LAS] €% A|ZIRI 33.057%8< &
peak7]— A o H(Fig 2-A), 1| A -] HEAIA = 4
25 peake ATk 3L UjREe] Bl EL oF 15+ ~28
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Table 2. Growth inhibitory rates of commercial, purified and hydrolyzed a-lactalbumin on each cell lines

(17.(%))

@ -Lactalbumin

Purified ¢ -Lactalbumin

Hydrolyzed ¢-Lactalbumin EDTA treated ¢-Lactalbumin

WiDr 92.8" 43.1
A498 93.5 30.2
HeLa 99.0 11.1
MKN45 98.5 25.4

46.8 17.2
26.8 17.8
13.2 8.5
245 15.3

D Cell growth inhibitory rate (%).

HEe o] 83t AMEEAE 7&42* %J% *ﬂii"* 24 01
A Ry AdE AL FoI3FtHTable 2). o= a-LA
A A HJAY, AT Tl &
| 2 7%= 44sisi7] wEolet 44dnh
o S AXERE T SAstel e

EDTA Xz|of| 2|8t o-LAS| MEESAM

a-LA o-LAS| @Al = A L5 glov), 234 o4
o] tEFAZE € A AEEALS JehlY, o233 thakg g
AL Ca¥T 5o FEolLd o) FAHE Ao LA
2lo}(Huang et al, 2000; Matsumura et al, 2000; Alstonmills
et al, 1977), o|& AF37] 918l EDTAE o|&3l] F<
- A Z=AS 74T EDTAS 10
mM~0.1mM 552 AH7}8F TWiDrd} A4989] th&ix] MTT
assay S AAISH A7, 0.1mMolM A EA4o] gl Aow
Vet 23 A2h. ¢-LA (Img/ml)Z} EDTA (0.1 mM)E
3 &, A R ARxEAd B3 aHE 2N
A, EDTAZ 7} o8] AEEA a37) AAsHA dolx
£ Zo] &l gtk Table 2). whebA] 0.1mMe| EDTAH 7}l
ol o-LAS] thkA] Aol S| ol Azten, ol&
Ca’'7} T F&ol Lol o3 o-LAS ThEArl =4,
ool wet MEEAo] Zelzltte AF7Hx9] Aatel 4z
sAth. AFAT, o-LA AZE5AL gk dAdd) ot

o]£-% chelatingdt 3
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1 2

Fig. 3. SDS-PAGE patterns of ¢-lactalbumin and commer-
cial ¢ -lactalbumin. Lanes 1. purified ¢ -lactalbumin; 2. commer-
cial ¢ -lactalbumin.
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