SOMAZISBIX Rl 20 38 Korean J. Oriental Physiology & Pathology 20(3)

In vitroo| M o] @Rtz FRLTREL

223 - 40/ -

:675~679, 2006

Effect of Thesium Chinense Turczaninow on Breast Cancer
Chemopreventive enzyme activity in In vitro
Yun Hee Shon, Mee Kyung Kim, Sun Dong Park’, Kyung Soo Nam™
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The effect of water extract from Thesium chinese Turczaninow (TCTW) on proliferation of human breast cancer
cells, nitric oxide production, nitric oxide synthase expression, and ornithine decarboxylase activity was tested. TCTW
inhibited the growth of both estrogen-independent MDA-MB-231 and estrogen-dependent MCF-7 human breast cancer
cells. Lipopolysaccharide-induced nitric oxide (NO) production was significantly reduced by TCTW at the concentrations
of 1.0 (p<0.05) and 5.0 mg/m¢ (p<0.005). Expression of inducible nitric oxide synthase (INOS) was also suppressed with
the treatment of TCTW in Western blot analysis. TCTW inhibited induction of ornithine decarboxylase by
12-O-tetradecanoylphorbol-13-acetate (TPA), a key enzyme of polyamine biosynthesis, which is enhanced in tumor
promotion. Therefore, TCTW is worth further investigation with respect to breast cancer chemoprevention or therapy.
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MES Fdlol BHEoIC EE ODC SEE UERIEH
(promotion)ol = EQ3 715E HESHL Aol WFI ot &
g 0183 PEE Lok ODCRY ST BB U
7 Sz UEst BAvh BaEnty. B8 fEAl0A]
estradiolo]L} peptide growth factor (insuline like growth factor
<} epidermal growth factor)oll ©5t] ODC &Mool E7i5 1L,
A Z)of|41Q] polyamine 0] B0l 25l AZU polyamined] &
717t BREUP

WMEIEL LR (Thensium chinese Turczaninow)s Tkt
(Satalaceae)ol] <5} ChAM -AHIESY AAE HES ACE, F
A B2 kaemferol, astragallin, kaemferol-3-rhamnoglucoside,
succinic acid, mannitol, Na, Ca, Mg, Al & Fe Bo|d, BIH#
i), Shsdf4ad, fe, olk, ZoiAE, HUEQH WE(HA)
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9] I4EEE0] estrogen-H]|9EY FEUAME (MDA-MB-231
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1. Alet B ulA]

RPMI 1640, Dulbecco’s modified Eagle’s medium (DMEM),
trypan blue, lipopolysaccharide (LPS, E. Coli), sulfanilamide,
N-naphthylethylenediamine, phosphoric acid, methanol, Tris,
glycine, non-fat dry milk, 12-O-tetradecanoylphorbol-13-acetate
(TPA),  difluoromethylornithine  (DFMO),  dithiothreitol,
pyridoxal phosphate, 3-4,5-dimethylthiazol-2-yl-2,5-diphenyl-
bromide  (MTT), unlabelled
bicinchoninic acid protein assay kite Sigma (St. Louis, MO,
USA)olA] TSI 1L, fetal bovine serum (FBS)2 Jeil
Bio-Innovation (JB)A}  (Daegu, Korea), L-[1-"CJornithine2
Amersham Pharmacia Biosciences (Arlington Heights, IL, USA)
Al MES AMESIYE). iNOS (N-20) 84l (rabbit polyclonal
IgG)E= Santa Cruz Biotechnology (Santa Cruz, CA, USA)of|A]
goat anti-rabbit IgG= Bio-Rad Laboratories (Hercules, CA,
UsA)oll4l TUSBIHCH, 7IEF A2 A2 M8 B 48 &
FAl0ke AMESITE

tetrazolium L-ornithine,

2. AIBME
Wt LA EZUcin By ol TSI,
YWREISILE (no. 00T-36)2) voucher specimen2 &E=THS}i
AXE oA T Aol HEElo] Tt dAEISHIIEY E4
3

rotary evaporator (BUCHI RE121, Switzerland)ofjA] 3417+ &
Blod 2&E61 AISH T 4T, 3,000 rpmol|A] 1027} L EEISH
o] P2 A5 200 M AUEHIN pH 742 HFSIAE 1
2la A LollA] 24417 2EX]EI] membrane filter (022 pl,
Whatman. Germany)Z GISH1L, GHE EeZRENg freezer

ol AtEsIRiT

3. AlZul

Al BEZEQ] MDA-MB-2313% MCFE-7 A% 10% FBS7}
Z5rE RPMI 1640 sRX|ollA] sHFSIL, Raw 264.7 A= 10%
FBS7} Eghel DMEME uiHOZ wiesiier, Mouse
epidermal cells, line 308& EE4oin| 4 (1x), 5% dialyzed
FBSS} 0.05 mM Ca’*0] Z8ka S-MEM i x]ollA] WS Al
ZE YA L0 HEW FACHF L passage HEE THI Al
EE =moA] Al8slen, Alz9 Y& trypan blue dye

exclusion 9} O 2 B01519T}

4. FUYHE Balol mixlE ST

Estrogen-H]9]&4¢1 MDA-MB-2313  estrogen-2|&E4Q]
MCF-7 A ZZ 96-well plateQ] wellet 0.5x10* cells FHEAT]
I 24A7} ol 5EE AIRE AM2ISK 2, 4, 62 SO sUBIN
oh 2811 ME HAS MIT assay® EH31%

5. Nitric oxide 44

5x10° cells/ M T EEP Raw 264.7 M ZE 12 well plate®]
2} wello] 24417} 2RI B AIRE 7 SEEE A
37T CO, incubatorol| Al THA] 1417} HHQIA]Z] & 200 ng/me<)
LPS (E. Col)E 7I5kd INOS (NOS2, inducible isoforms of
nitric oxide synthase)E FEGIHCE O|F 24A17F S¢F uieret
5 7120 wiQk AENE 8142511, M ZE phosphate buffered
saline (PBS)O. 2 M| A3} £ lysis bufferE Allo] HZE 2
25101 Western blot B0l AIBSIGTE 5143 ABAOR 4
HE NO9l 2 GriessA]eF (1%  sulfanilamide, 0.1%
N-naphthylethylenediamine in 2.5% phosphoric acid)& AHZ3d}
o] 570 nmojlA} L FS HFSKA

6. Western blot 243

ANPEOZE 2ot Y2 20% HlErE, 25 mM TrisS}
192 mM glycineo] ZaHe SENE AMEEIO] nitrocellulose 2t
OF o]|FA|Z) B1E0|A AT 5% non-fat dry milk EHS
Z 1AIZE AR0)A] dhSEked AFASIGIEE 1211 RS SEY
OF 34t 1&}F iINOS (N-20) &3A (rabbit polyclonal IgG,
Santa Cruz Biotechnology, Santa Cruz, CA, USA)S} 2+ 24174
0)4} ?_l-%’é‘}%r/}. gi20} Zvl & Tris-Tween buffered saline
(TTBS)E A5l 58 MHCOE 33 AASINCh AH&38H
horseradish peroxidaseZ} B2Fg 2&+ & (goat anti-rabbit IgG,
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Bio-rad Laboratories, Hercules, CA, USA)Q} HISA|F] 1L TIA]
@l TIBSE 38| AESIGCE AHo] BUE SR4E A%sID
enhanced chemiluminescence (ECL)EWHO T 287} dH1235lal
Kodac & 24 2483510 LIERS bandQ) S| E U W5}k Thnz
WA S5 Y I A0S Selsig

7. Ornithine decarboxylase (ODC) assay

Mouse epidermal cell, line 308& 24-well tissue culture
plateo] well & 2x10° cells/mé A EE REA|7] T, 18417} Zo
TPAS} A|§ = QFMUIART (0.01 mM DEMO)S A5 64]
7 Z0t wl %k6} ek A EE Ca”, Mg2+ - free PBS (pH 74)2 %
H AASE & freeze-thaw cycle@ 4AAIGIH EFAIFITL cell
extract®] ODC %}gs L-[1-"*Clornithinec A1 [MC]CO, wi&Eo]
sk EF5ICE. &, L-[1-“Clornithine (200 nCi), 02 M
sodium phosphate buffer (pH 7.2), 12.5 mM EDTA, 50 mM
dithiothreitol, 5 mM pyridoxal phosphate?} unlabelled
L-ornithine2 Z&}F 200 1 BH2HS 7+ wellol] 715t 37C
olA] 1A17F &QF HI2A17|H, Y&EL = CO, 7148 paper disk
F HOIX radicactivityE liquid scintillation counter® ZX3}
itk ODC & 28 E o vzl s+HS bicinchoninic acid
protein assay kitE AMESI FHBIICE. ODC specific activity
& pmol “CO; / h / mg protein ©F LJERARM, ODC &4 o
A= TPARE AElgh ZE T thet 2 AISEY Mol HEE
percentage= LIERHSATE

EEE g TR
1 FHSHEY Salof vlAlE G
HUREISILE P4REE0] estrogent]QEN SO T
(MDA-MB-231)$} estrogen-Q1&E40] SR E (MCF-7)9] &
Ao BlXlE gt AHE A3, NGRS E4-REE 5

T 01~50 mg/meoll &J510] estrogen-H]9]&EH ¢! MDA-MB-231
Az S4lo] AMFROH (Fig. 1A), T} estrogen-Q| &
SR E MCF-79] S5 IHEACE (Fig. 1B). WalzlslL
Z7} estrogen-H] Q&4 7 estrogen-Q]EH 9] FRIQME L Fo
sS4 AAEIrt JQEE YHlZlgtliSY ExFEEES
estrogen receptorE O] &3 FUUM T Z21A A7} opd AOE
Holr}.
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Fig. 1. Effect of water extract of Thensium chinese Turczaninow on
proliferation of estrogen-independent MDA-MB-231 (A) and
estrogen-dependent MCF-7 (B) human breast cancer cells.
Experimental details are described in Material and Methods. The values are
mean=SD (n=3)

2. Nitric oxide Mol w|x]= G&F

Raw 2647 A|iol @M2islilEe) ogz,:g:_ggg_ Aelsiod
LPsoll oaf #i¥ NO ddg
NOgJ Wg &g AAIsIRTt. 5al 1.0 (p<0.05)24 5 n / ¢ (p<0.005)
shoMe EAMCE §9d UE dXaHE Vet
(Fig. 2A). NO7} Z8Z] 59 B#AF angiogenesiso] £ Q3 &5}
Sh, @8y (vascularization)2 g—oob“ﬂoﬂ gaHoln &
olgt AZE YILEE NO= &Ll Bolgls 2SR
2R UCH?. Al ZoA19) NOE ZI1E DNAE #5754
G:T mismatchE 2413} thymine-DNA glycosylases9)
He Nolshe Ao deid Urk?. w5 INOSH Qs AHE
NO&= 2 AE p53 E¢dHolo] BB} tyrosine nitrationo]]
Ql5H p539] 7158 ¥R, I8 2R galshIEe) g
FEES NO 440 %2 dr gt JCER Sdld £2
= GAISHL, NOLL NO thAlEol 9st RAA =8 & A5l
A ZI T U ASE 7IHETh
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Fig. 2. Inhibition of LPS-induced NO production (A) and iNOS (B)
expression by water extract of Thensium chinese Turczaninow
(TCTW) in Raw 264.7 macrophage. Experimental details are descrived in
Material and Methods. (A) The values are mean+SD (n=3). The value of each
group statistically significant as compared with control (* p<0.05, ™* p<0.005}. (B)
Lane 1, no treatment. Lane 2, 200 ng/mi LPS treatment: Lane 3, LPS and 0.1
mg/ml TCTW treatment Lane 4, LPS and 05 mg/ml TCTW treatment; Lane 5,
LPS and 1 me/ml TCTW: Lane 6, LPS and 5 me/ml TCTW.
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3. INOS utdlof] mAlE ggk
Raw 264.7 M EollA] LPSoll Q& FEF iNOSY Wl o)
e YRZIBIIE E-55 89 &S Western blot 2H 0
AR 2y, YNEISILES EFEEC] INOS ThiE S vk
S AABIYL} (Fig. 2B). iNOSE thaldlZLt E4F, M,
I E, A2 E, ASZHE Soll £l APOIETRIY A&
o} 2+ B|QEY AEE B TxL NOE thd 44rsit.
NO 4 & 918 iNOS whsl 1} o] o] /S QA oA
PR OMYY, E5] INOSY) &40l HY ik
A BEHACEE 7 alyollA] iINOS7F £¢F X0 &
sh= ACoE 23 AUrt. INOS wa E7h= Rk
AT SE B £ ABo] 29, INOSQ| wkso]
9] apocrine metaplasia®) £ ZAIME WA AL,
iNOSQ| & & Arichs FHMEISILE d45
gLiuvsiel 2 dAshE a3t g AHolrk

an=)
=

1o {0 0T 1o ok
mEH“Lr_N._JR

Sk
ga

4. ODC &4

YHZISILAY eFEE 9$ ODC g4 AAE 4w
2 Ay, 05 103 50 mg/mb sEolA 242r RIS MZ9]
ODC &49] 205, 37.89} 55.1%2 AHEH/7 YTt (Fig. 3).
E7Fst ODC THiE 2513 polyamine EH2Fo] FHIQEEA A
PEHQDY, S we] SAlsh=s FYUBYIME &2 ODC
31} polyamine §lo] SHERCEZY, ODC E4o] Tt
43 AZE B0l SYEACE DFMO (ODC  AdiA)=
estrogen-H|Q|&EX W estrogen-O|&ER EAHLE A U=THH
AYUHES Walsli”, E2THIA 9 LWHEEoLL YAF o7
ZAATIE A7 URTF . ek B

2 5 mg/nt STolAlE DIMOETH &2 oA g
SHE gRiZsHilET UtIES] promotion A
oo ok Yol g7} e BRIEAIONL} XS E 75
B s gug dRske s A ASE st

60
=
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Fig. 3. Effect of water extract of Thensium chinese Turczaninow on
TPA-induced ODC activity in mouse epidermal cells, line 308. The
0DC activity of control is 301229 pmot “CQ, / h / ng protein. DFMO, 001 mM
difluoromethylornithine. The values are mean=SD (n=3). The value of each group
statistically significant as compared with control (™ p<0.01, = p<0.005).
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