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ATCCEDBAL, BESESEPIEF IR T v MNBHSEHRLMRIEC 6 B L 72,
IEC6HIRIL. 10% ™ ¥ HaRME (FCS) % &1 DMEMZRIWT37C. 5 %CO M T THEL =, #f
iz, 3~5AEIfTo7. Thbd, TV INLY MIELFHIEEEA10mIOPBS TR, Lk
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OELTEEE . AFLOEA . 18000rpm., 3hr, 200COFLGEEEIT - T, w1 — %572, ZhEiRA
FoR (BT — L UFLMSEESE ., FH43100Hcut off. AFLIZ30Hcut off DFRSMEEIE) L. (K5 FE 4
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(1) WST-13%
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1 Detective Cell Death ELISA for [EC-8.
After reaching to confluent for 3 days in 96
well plate, IEC-6 was exposed 1o the test
medium with or without (control) o-LA for
48 hr. The absorbanc at 405 nm atiributed
io POD-labeled DNA antibody was
mesured. The oligonucieosome preparation
constituted in the kit was used as a positive

- conirot. Each bar represents the means =

SD from four determinants.

9416 bp

2322 bp

1 2 3 4

Fig. 3 The electrophoretic detection of apoptosis

of IEC-6 cell induced by «-LA.

For reaching to confluence for 3 days in
10crdish, |IEC-6 was exposed to test
medium including 10 wg/ml of Doxorubicin
(Dox), 10mg/ml of Sigma o -LA for 48 hr.
Nuclei extracts were dissolved in Tris-
Borate-EDTA « 4Na (TBE) buffer and 12.5
wl aliquot was added to 2.5 uf of Bromo
Phenol-Blue (BPB). The total 15 | was
applied to 0.3% agarose gel. The
electrophoresis was canied out at 100 V.
Each bands atttributed to EtBr was detected
by UV transiluminater. Lane | : ; A -DNA
digested by Hind Ill (DNA marker,
TOYOBO, Cat. No. DNA-010); Lane 2:
control; Lane 3: Dox treatment; Lane 4: «-
LA treatment.
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Fig. 2 Evaluation of IEC-6 cell death by Trypan
Blue exclusion.
After reaching to confluence for 3 days in
10cm dish, [EC-6 was exposed to the test
medium for 48 hr. The concetration of
Sigma o -LA was 10mg/ml and that of
Sigma B -LG was 10mg/ml. Survival was
calculated from the counted cell number as
the percentage of viable cells in the total
ceil number.
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a JATHEE IR MlE 7HF—v258B2 LT
BREEFRCWEL LA 2 LF Y — A% L
T e L, Fig. 213, PYSYTA—%H
W, HIFBOETFRATMM L2 R TEH S, o-1A
& [ERRIC ., AR SRR R A R T Z e s
o005 B-LG (10mg/ml) % &t ¢4
B EE7-Mf, 0% EOkFEAR LT
Y- AEERACL, AFEERWBL ETH
oz, ZRUE. BLGABLEHP TAT Xt/
MRS AR S D o T & A BEKT 5
2, a-LA (10 mg/ml) OFRERECi3HNEZD 477
RIZ10% AW L B TR . §IBsE4A 3 &2z
LTWEDERGTH B,
DNADKIE# BHHEFND 2 L OHk3 7 7 o
—AFNERGE (Fig.3) ¢, avta—-n
BEOBHIIDNAIZ L 352 ¥ (lanc 2) #58A0
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TR —"%— (lane 1) ODNAY 4 X TH H23130bp&m3 /3 F & EDER - MBEICHEEE S 1.
DNAOWR{LIZE LTI & BB, THICHERZ L, 1R o -LAES (10mg/ml) T
CEU78I0 (lane 4) % o LA% & ATV BDLWPC (10 mg/ml) T/ U $iBask o Befis HDNA
(F— 2 AL T0EWN) &, 7F b= Y ABERR LR DDoxorubicin T L =8P 7 1 72/ b

v — LEEOEHHDNA (lane 3) EERIZ. 4 FE~— 5 — 023130 bpE IO EIZEIF L/ S F
ATU. 270, ZOFHIZEGFEY— 7 — 02322 bp AR TES FRRICE TS5y FAME IR =Z
L5, DNAOWIH LA T THAZ eRiEiEhiz, 5. ZhoDHlRTETEE - 28R
SEDEELERD, |
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ABThH -7, £72. DLWPCREBOESTRBOF L - X VST BEEBGATHWB DI, FRERT
BAD o LADE I PELAECH o7z, FZT, BEER LM o LAFSE S 7 25 AV TRED
2o LAREUD U, T ORI ERR 2 L7,

o -LAHIREE R & U < 2bLWPC% Img/ml& % 3 & 5 {Tris-HCU S » 7 7 — ICEEMR L. Fi#0.5
ml/min, Y 4 X2mlTHEEARHEEIET Z 210X 5T, o -LATIIES & bLWPC & RERA
iZa-LARED L7, BN EEEEFig. 4R LA, FOXSIC L THEEL - « LAORESOURCE
QBT LIZLBRAF VR F 7T T 4 OGNSR 5 (RER) K UFg. 7 (BLWPC)
TH5, MAS» S, Ma-LAHMED 7 Ak > THEEN - o LABEROY -2 2R L., BFENEE

. 500 % 80 80
=
T 450 F / Unadsorbed E 60 — 280nm {mAl} ; Pooled 70
E 400 £ o 254nm (mAL) | 1 Ao
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& 2 4t E
[=] N o
@ 300 T 308
= 250 F e 20} a0 E
[~] 9 °
g 200 Adsorbed 2 20 &
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Fig. 4 Chromatography of anti- g-LA antibody - Fig. 5 Chromatography on RESOURCE Q of «-
column. LA obtained from Sigma «-LA by anti-a-
Sigma «-LA was dissolved in Tris-HCI - LA antibody column.
buffer (pH 8.0}, to give 1mg/ml and 10ml The flow rate was 2ml/min. The fraction size
was applied to the column. The flow rate was 2ml. The eluate was monitored at 280
was 0.5mi/min. The fraction size was 2ml. and 254nm.

The eluate was monitored at 280nm. The
unadsorbed fraction was applied to this
column repeatedly about 30 times.
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Fig 6 Effect of authentic a-LA obtained from Sigma

a-LA by anti- ¢-LA antibody column on IEC-
" 6 proliferation.

After preincubation for 5 hr in 48 well plate,
IEC-6 was exposed to the test medium with or
without {conirol) a-LA (0.5mg/ml) for 18 hr.
IEC-6 cells were further cukured in the
medium confaining *H-thymidine for additional
5 hr and radioactivity of cell lysates was _
measured. Incorporation of *H-thymidine was
caiculated as the percentage of radicactivity
measured for a-AL treated cells compared to
that for control cells. Each bar represents the
mean + SD from two determinations. .
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Fig. 8 Effect of «-LA obtained from bLWPC by
anti- ¢-LA antibody column on [EC-6
proliferation.

After preincubation for 5hr in 48 well plate,
IEC-6 was exposed 10 the test medium with
or without (control) a-LA (0.476mg/ml} for
18hr. IEC-6 cells were further cuitured in
the medium containing *H-thymidine for
additional 5hr and radioactivity of celi
lysates was measured. incorporation of *H-
thymidine was calculated as the percentage
of radioactivity measured for a-LA treated
ceils compared to that for control cefls.
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Fig. 7 Chromatography on RESOURCE Q of a-
LA obtained from bLWPC by ant- @-LA
antibody column.

The flow rate was 2ml/min. The fraction size
was 2ml. The eluate was monitored at 280
and 254nm.
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Fig 9 Chromatography of Sigma «-LA on
Superdex 200 column.
«-LA was dissolved in phosphate buffer (pH
6.0} to give 10mg/m| and 4ml was applied to
the column. The flow rate was 1mi/min. The
fraction size was 2ml. The eluate was
monitared at 280nm.
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Fig. 11 Chromatography of Sigma «-LA on
Superdex 75 column.
The @-LA was dissolved in phosphate
buffer (pH 6.0), to give 10mg/ml and 4m|
was applied fo the column. Ft and
F2indicate the pooled eluate. The flow rate
was 1ml/min. The fraction size was 2ml.
The eluate was monitored at 280nm. The
molecular weight of each standard protein
i5; Bovine serum albumin 67 kDa,
Ovalbumin 43 kDa, Chymo-trypsinogen 25
kDa, Ribonuclease A 13.7 kDa. These
standard were from Amersham Pharmacia
Biotech (Cat. No. 17-0441, 0442-01)
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Fig. 10 Growth inhibition of ¢-LA fractionated by
Superdex 200 from Sigma a-LA.
After preincubation for 24 hr in 96 well plete,
IEC-6 was exposed to the test medium with
or without (control) Main peak from Fig.9
(1mg/ml) for 5 hr. Then WST-1 reagent was
added 10 each well for 2hr and absorbance
was mesured at 450nm.
Each bar represents the mean = SD from
four determinations. ’
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Fig. 12 Eifect of o -LA fractionated by Superdex 75
from Sigma «-LA column on IEC-6
preliferation.

After preincubation for 5 hr in 48 well plate,
IEC-6 was exposed to the test medium with
or without (control) F1 and F2 from Fig. 11
(1mg/ml) for 18 hr. IEC-6 cells were further
cuttured in the medium containing H-
thymidine for additional 5 hr and
radioactivity of cell lysates was measured.
Incorporation of *H-thymidine was
calculated as the percentage of radioactivity
measured for ¢-LA treated cells compared
to that for control cells.

Each bar represents the mean = SD from
three determinations.
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Fig. 13 Effect of the reduced and alkylated g-LA Fig. 14 Effect of heat treatment of g-LA on IEC-6
on |EC-6 proliferation. proliferation.
After preincubation for 5 hrin 48 well Sigma a-LA was heated at 40-707C for
plate, IEC-6 was exposed 10 the test 10-30 min as indicated. After
medium with or without (control) a-LA preincubation for 5 hr in 48 well plate, IEC-
(Img/ml) for 18 hr. IEC-6 cells were 6 was exposed to the test medium with or
further cultured in the medium containing without {control) a-LA (1mg/ml) for 18 hr,
*H-thymidine for additicnal 5 hr and IEC-6 cells were further cultured in the
- radioactivity of cell lysates was measured. medium containing "H-thymidine for
Incorporation of *H-thymidine was additional 5 hr and radioactivity of cell
calculated as the percentage of lysates was measured. Incorporation of
radioactivity measured for g-LA treated *H-thymidine was calculated as the
cells compared to that for control cells. percentage of radioactivity measured for
Each bar represents the mean = SD from a-LA treated cells compared to that for
four determinations. conirof cells. Each bar represents the

mean = SD from four determinations.
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3.4. hLWPCIC & ZBRHAEERAOBRE
INETITY ¢ LA DV TRAZERTELS, U O2»OW|E™ ™ B35 228, Hif%ETH

BIL7E b o AR EDhIWPCE T, ¥ FEBROBRSII OV T § FEME TR LT A7k,

Fig. 15/thLWPC%RESOURCE QI L BIaA A VRIS Lo 0w v 757 4 — CHHE Lz & EIZ
Beonl-BH/ s -V ThD, BEREBORV2B4mAE €= 2~ L, ¥ FLEREIZ10mg/ml. HE
W2ml/min, BV 4 Zi32ml T - 70, B - VIS TRFILR L AL IE=20D 797 ¥ 5
v (F1~F3) 12533, ZhoDRAAH AT S = 9—8%SDSPAGED# > 7 (30mg/ml, 777
1 B541) EUTHLE, Z0OESFig 16 (lane 2-4) T, HEODLWPCORESOURCE Q7 Hify
(10 mg/ml, lane 57) XiZ@\, fihD7 52 v a v EHIROFHA o LA (1 mg/ml, MW. 14.2 kDa)

2500 126 DNy Fe—MTI3NEICEEL Y FAHER

3000 - AIFPRE 100 SRz, —F. IEC6EGEMMEEEL. Zho
| 5% Y70 (10mg/ml) % &SR IT18
R U 72 & % O BYFEFH = /e 4 *H-thymidine

= | | % HUD SAREENT X o C Il L AR5 A Fig. 17107
* L, FROREMMATY b o—L & AT
0% FEEITEE 72200, MhD75 5 v
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Cond {(mS/sem)
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Fig. 15 Chromatography of hLWPC on RESOURCE VIZEMEREMAED 4, hLWPCHIZIXEEBN L
Q. hLWPGC was disolved in 0.1M Tris buffer X o
{pH 8.0) to give 10mg/mi and 10mi was PEOREHEHD o LAVFLT 5 Z L ARR
applied to the column. The flow rate was Xh
2mi/min. The fraction size was 2ml. The eluate iz,
was monitored at 280 and 254 nm

o
o
T

B
o
T

{%control)

N

control hLWPEF1  hLWPCF2  RLWPCF3

Incorporation of SH-thymidine
(a4
Qo

Fig. 17 Effect of hbWPC fractions obtained by
RESURCE Q column on IEC-6 proliferation.
After preincubation for 5 hr in 48 well plate,

Fig. 16 SDS-PAGE analysis each fractions by IEC-6 was exposed to the fest medium with or
RESORCE Q column from hLWPC. withoutt (control) hEWPC fractions fiom Fig.18
After added 2-mercaptosthanol as reducing (10mg/mi) for 18 hr. IEC-6 cells were further
reagant, each samples were boiled for 5 min in cultured in the medium containing *H-
water bath. 10 .1 was applied to each well. thymidine for additional 5 hr and radioactivity
Lane 1 : Molecular Weight Standards (Low of cell lysates was measured. Incorporation of
range, Bio-Rad. Cat. No. 161-0304); Lane 2: *H-thymidine was calculated as the percentage
hLWPC F1 ; Lane 3: (LWPC F2; Lane 4: of radioactivity measured for «-1A treated
hLWPC F3; Lane 5: bLWPC F1 ; Lane 6: cells compared to that for control cells. Each
bLWPG F2; Lane 7: bLWPC F3; Lane 8: bar represents the mean = SD from three
Sigma a-LA; Lane 9: Sigma B-LG. determinations. '
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INETORET, £H o LAZ T v MDNBHSEREEMTEICE L TBBHEFA 2R T RST Eh
TEFz, KFETIR, ZOEAEEISHL BRI L TR,

Fig. 1OMIEFEMIEELISATIZ, I PO — IR TEREH TREY 71 73V ba - L L FAKED
BEREAERLE, Zhid, o LAEREER S -MEOEE BRI ELAX 7 LAy — 488
FHELTOBZ L ARLTHD . o LAIZ X DHIIEA T b — o AFEA B MR CH B LHEHITE
B, iz, MUY TA-RETIFAROEMBENR AR THABS V3B -LGE BHMET L 7=

B, §-LGDOEBERIT = EDIZHNT o LAORFZE R T - L OTEAMBEILIZELALAD LN

. «-LAIZIE 3-LGE IZHERROR & 5 MlstAEDR B S5 Z L SHO P TH B, THhE DR
WZE DWW 3R T H v - A X LBREI 2T o728, o« LATIRIER ¥ o -LAZ B & bLWPCD
BB L - MBI (12, DNA) 23, I¥ ba— i3 e 7K b -V 2ABEAT
» 5 DoxDE% 2 -MROBMEH L F U <, RIBELEKESBESED Sh, DNADT 724
VF—VavBHEISTWAZLBHEPTH D, RGXPIIRT I LB TELRr -2, UVEF
AANIF—H— L TREBETCESTFEERO I ¥ — 3 FPREETER, 2OZER5, Hifch
TS AABRDOL RIE o LADTH b — ¥ AFEBREFR, 7 o LA K SMIBESE 7 R P
ATCHDIEPETEN:, -, TIET—FEAREI AN 708, ¢ NEBRERLMIECaco2T
B LTAZEZA, PSSV T RETIMEE, 7H -2 5 VEREH TEDNAD 7 52
AYF =y 2 Y ERSHRRATE Ar ok, SIS b o LABEIE 7 H b - > 2ioH LORSH
HEEBZOEFARIC, v o TAIZH L TERBEIIEVY S 308 Lhdky, HL, B b o LAIZE
LCid, BEMEAH20R3ERMETS 0., EEMIBRERZEAR A0S, RO L 31IZv v 6 LA
TIREFEMREERDIEC6IZIRER L. H VAR OCaco 2t RER X BV 05 —REDOFER
ERUS, SESEOINE TOMETIE., V¥ o LAS Caco2i L THMMBEMFEH AR TR E
5hTkY., MEBAOBRSZEOBVIZE LU TR NSETH S5,

ERDOBETIBRAT o -LATIRER POLWPCIREF O LI - THE SN 3D TH 3720
F AR EETNI2HKEMDEREETELRP -7, £2T, Pl LAMBRERNIZY V Thir b
a-LAZHEEL | Figd8loRT#ERA2E2bIITHEHB, FOLIITHEL /- « LAS A 5 2 ICBINEH
FEHRAR L, FEBSENICHEEL -0 TH2256, Fig. 6RUSIZRLZHREETR LD Y Y «-
LAE(ATH 2L 93208 TES, SHOERETHHUREL « LARFIRSNTW2DT, 8, B
EDEERNC PR RN S o LAZ KRRICHEST 2 HEEET L. o LADTR b — ¥ AFREER & EIC
BELTAZBERHA S5, £/, kY 7 AMERFHCHAORE 2§ 2 DI21gGy 7 XA DiEE R
%4 5 Protein A% 7 4 % F1 745, Protein G715 A REHAT 32 21250 . k0% < OB «-LAKH
ZBEEHOR S » & Lk, Superdex 200005 (Fig9) Tid—D2OFEAY -2 B8R OHh, o LAE
RiZATFRIZ—L b0 LE L BN W, Superdex 75057 (Fig. 11) TRERLY -2 (F2) O




BHThE Y -2 (F1) AB8ih, SFUEHBRERIZE A€ ) v —TENI & HBI L, Fg 11
T, Ribonuclease AT FEHF13.7kDaTH O, FOE—2 L o 1A (MW 14.2kDa) OFELY -2
(m)ﬁﬁﬁﬁﬁﬁ&&~ﬁbfn%:a#6‘mﬁ%/vwféb\mmmwﬁﬁayﬂ¢g@@
-mﬁﬁkﬁﬁbfsIE?%V—K%Qa{AﬁﬁﬁikﬁﬁﬁéﬂtoHgmf‘%/v—@a{A
RGBS AP EDRARE Sl 2D L, 447 —hEDEEL5RBFLLD

RERUIz, 7TH -V AFEHREE b O LADEA, T/ v—it@3 L TAH VT2 —2h B L1
IWEEBET L. OV LAIKRRARO Z &MV A 548 LAk, fHL. Superdex 200004 8T
BoNREBEY - s OBRE LKL THS & (Fig. 10, Fig. 121RI FIOMRE IO, Zhis,
Superdex 200 T A 7 ADME L€/ v -4 VI —DFEEREEE T, TOSEBDICRE 4 < —
OHIZF Vv —RF LI —REDF YT - FENTNELEL SRS, MiSuperdex 755 EH
DFLEFEIZF AT —RFGATOBREEL565, 5, BOPRETIOR IV —RF b Fv—kE
DRERA )T —DHTH Y. Superdex T5OFLIZEE A & 4 v — TR ATTAD 5 B LaZkly, =
DL, Hilkh 7 A THEERS o LAZ P LEBSEEL TRONEF ) I — 2 HVTHL <R
5TENEEND,

BILANF XY AFNALELT > TSSEAEM L7224 25, Fig. 13I5F§ & 512 « -LAIZ X 2 395
FEDREIR OB ok, 2O LEREID, YRETTOICA V42 FAVHRBEAHEREL T
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SIERAB. LL, ZO/BEIPURELTASAER S5 L5 T Bbh3,

a LA A SR T BCa 5, EOYEHEOERIICEETH 5 2 & 02 ORTTHE &
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CDIZEHE, a-lAZ VSV EGFrECITRRDERE., THREZ VRO BEOMREBE L (i
REALTORV), NHE S FROEEHENRE R L2225, Ca’ OfFFEIZMIE~ DRI
ATRESDTRENZ EhTREEhi,
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W HH, FFSWE TEN &AL, Fig BRI ruve  TROWEZDDAF L V28
F7I30vavBANG a LA BOLNARGEFE LTEL I EWNFig 199650558, @O 752




Va v SERAERLE (Fig 20). £7 7Y 3 VOV FOI8 —ViZBSPOEDED 5H
B (Fig. 19) 7. That, Fig 200009 &5 CHEDRCE SEME U ARRE 5> T 0528 LA
Ky, FYVAv—-D b o LAIZE TR b~ 2BEAR S 3 Z &I ME ST 545, FHRS
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