Moo 8 3 A
Kor. J. Pharmacogn.
34(2): 161 ~ 165 (2003)

Slix OEtEF&80| Ry
2% - gekt
e EIETA il

ol EAA0 OiXl= SE

. g8

AP RATAE 2 e op Sl

Effect of Ethanol Extract from Thesium chinense Tunczaninov on
Chemopreventive Enzymes of Breast Cancer

Kyung-Soo Nam, Han-Gyu Kim, and Yun-Hee Shon*

Intractable Diseases Research Center and Department of Pharmacology,
College of Medicine, Dongguk University, Kyongju 780-714, Korea

Abstract — Ethanol extract from Thesium chinense Tunczaninov (TCTE) was tested for breast cancer chemopreventive activity
by measuring 7,12-dimethylbenz[a]anthracene (DMBA) - induced cytochrome P450 1Al activity, induction of quinone reduc-
tase and glutathione S-transferase, and glutathione level. TCTE significantly inhibited cytochrome P450 1A1 activity at the con-
centration of 90 and 150 mg/ml. TCTE induced quinone reductase activity in a dose-dependent manner in a concentration range
of 3—150 mg/ml. In addition glutathione S-transferase activity and glutathione level were increased with TCTE in cultured
murine hepatoma Hepalclc7 cells. These results suggest that TCTE has breast cancer chemopreventive potential by inhibiting
cytochrome P450 1A1 activity, inducing quinone reductase and glutathione S-transferase activities, and increasing GSH level.
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T A 22 (target tissue)o| A 2] DAL A 0] =9} AA7}
o olgh zfojof o3 FH L] el E b
o|7t Yk, 53] &7 AEH-S cytochrome P450 &4
of oja] thArtE o) ARR18HEZ (electrophilic product),
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A M| FolA cytochrome P450 1A1, 2B69} 2E12] €40]
ARERom =Y cytochrome P450 £49] B4 JA &A=
Z fiekelte] g8 ofv)ditt

Quinone reductase (QR)®]1} glutathione S-transferase
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o B F2] /A (initiation)EA A EAH|EE,
W 2RE AEE HEske £2 tiijelch? 53] GST
FARE At fAxH A Ly goe] Y
Glutathione (GSH)= thatAl It 2 7HA (initiation)
9} 24 (promotion)AGNA MES BRI ZoF U4

-
EE



A k. 2, A GA A = Wt B Brle] Hzz1EA
F-2lo} gg3sle] ZAo] 7iek Edo|| 9d DNAS #4142
Aalishe 4TS 3P, X (promotion)THAIA &= 4HE}A

L2 (BALE, Prunellae Herba)e T8} (Satalaceae)ol]
23+ N3} @MIE) Thensium Chinese Turczaninow
o] Az} EE3} (Labiatae)ol] &3t thdAY Prunella
Herba vulgaris 1.8) A4 A% EEFat1x"g A
30, Y2 3tLZE flavonoid F 54, mannitol, K, Na,
Ca, Mg, Al, Fe5-& 31313l BT, shada49,
ek, dY, &g, o)k, FAERL, BE®H), AFE &
o] JE Aow dHA Urk?

B =RM e @A St (Thesium chinense Tuncza-
ninov)®] A €-2-FZF0] cytochrome P450 1A1 4, QR
3 GST 2428745 GSH §3l mlxle 932 3743k
sharze} fid fd QA s aA s

ELET

Alef — Minimum essential medium eagle's (MEM),
antibiotics, flavin adenine dinucleotide (FAD), 3-4,5-
dimethylthiazol-2-yl-2,5-diphenyltetrazolium bromide
(MTT), glucose-6-phosphate, B-nicotinamide adenine
dinucleotide phosphate (3-NADP), glucose-6-phosphate,
glucose-6-phosphate dehydrogenase, menadione, sodium
dodecyl sulfate, dicuomarol, crystal violet, NADP", chloro-
2,4-dinitrobenzene (CDNB), glutathione reductase, triton
X-100, Na-EDTA, bovine serum albumin (BSA), tween-
20, 5, 5'-dithiobis-(2-nitrobenzoic acid) (DTNB), Tris-HCI,
bovine serum albumin (BSA), 7,12-dimethylbenz[a]
anthracene (DMBA), ethoxyresorufin, bicinchoninic acid
protein kiti= Sigma (St. Louis, MO, USA)SIA 73152,
fetal bovine serum (FBS)2 JBIX} (Daegu, KoreaA|E-2 A}
B3k 7|t Al ME ogE E B4 EFA S
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MEBMZE - slarxe SShske FEshids ol 719
}3L, voucher specimen (no. 00T-36) F-=th&w &3
PP EdTLd Baslel duh. YN HLE oEe
FEE2 SR 60 g2 A AT 400 miE 71E
rotary evaporator (Biichi RE121, Switzerlandpl|A] 34|7F A
gate] FE3 73 & 4°C, 2,500 pmell A 1027 9
AEYs 4 AFAE AWEFIAATE ©o] 3EE £
ol 99.9% ethanol& 7}t 75%, 85%, 95%<] ethanol £
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slo] S 514 AAEL BT, pH 742 ARG,
AgolA] 24x7F Bhx]sle o33} Btshal FADAZSINU.
907} 150 mg/mbS 30 mg/mbe EEsl] ARSSIGIL, 3
3} 15 mg/ml FEE SHRTE st A3
MZHHQE — Al B2 F20 AF ] 7191 EQ] Hepalclc?
M EZ 10% fetal bovine serum®] Z3HE MEMS vl Y
22 3l Co, vl (5% CO,, 37°Cyllx] wiekatalar, vl
ool e 3 Il 49 7Ho® wilE o AEe A
2ol BES FUTH) 2 passage HEE 717 AZE F
ax] ARSI 0, AlEZe] AYEL aypan blue dye exclusion
WO E st
olo|azFe] 82| — 817 (Sprague-DawleyAl, A3yl H
Hoz Ry ulo|m2Ee| Rl Phol?t Fous”e) B
Farsle] AAIEL, #HFHSE DMBA (30 mg/mH)
X123ttt 24417 5 BFHE diethyl ether® Z2JA|71
o E9E sl 1.15% KCl 958908 7+S perfu-
sion A171 3 HE3I5TE A&E 7+ oA o2 AF £,
FHAR 8-S &3] AAANRY. el AAE 7He
vl (Teflon Plotter Elvehiem Homogenizer, Glas-Col, U.
S. A)F ¥, 1.15% KCl &5-84& H71sle mifee
9t} o] vl ZE AL 7,000xgoNA 1087 FAEE
, A5 AE O] 77,000xgol A 6087 A4l £ BT
A€ FAHEL 0.05M Tris-HCI buffer (pH 7.5y &
}o] microsome B8 0% Ag o) ARESIHY oo BE
L 4° oA AT Microsomal THEIZ-E- bicincho-
ninic acid protein kit A3l BSAE EF @¥id &9
o7 BF AR Tl 1 &S STk
Cytochrome P450 1A1 &4 A& 53 - Cytochrome
P450 1A184 2 ethoxyresorufin-O-deethylase (EROD) &
Aoz 2489t &, AA=RE £33 microsomal
protein (2 mg/mi) 200 p/ell 640 pi2] 0.05M Tris-HC buffer
(pH 7.5), 100 wi2] BSA (10 mg/m/ in Tris-HCI buffer),
20 w2l 0.25 M MgCl,, 40wl cofactor solution, 2.5 unit®]
glucose-6-phosphate dehydrogenase, 10 w/®] substrate (1 mg
of ethoxyresorufin in 10 m/ of methanol), 10 p/®] 3tz
AHEFEES TEEE /I8N BE AFEs 2 4
& &, 37°CAlA 487 ¥EEAI71L, 2 mi®] methanolE. R
S-S FAAZATE. 2,000xgolA 203 T AR EA F
4L FAstx, ¥FEF¥EA (BIO-TEK SFM25, USA)
2 273 (550 nm excitation and 585 nm emission) S}SAT}.
Positive control2+= B-naphthoflavoneg AMS-31%13L, negative
controlZ2E SHTE ARS-SIGITE o] AE2 33| vHE AE
o7 F3stgon, zhzte] A= controlol]l T ZF AR
E9] A= HEE percentageZ VERNITH
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(tested sample — blank)

Inhibition (%) =[1
(solvent — blank)

] x 100

F3= Prochaska®} Santamaria (1988)2] ¥ba'Y &

o] ARgsI3ich. NAD(P)H:quinone oxidoreductase €782 &
F S8 MTTS 34=9} crystal violet?] &350l ]}
22819050, QRY A fEE tiETe QR &4 digt
A 8ol 93k EAe] v|E AbelRion, oW =9 3247
nmol/mg- crystal violet MTTS] 37158 A48l vl
& d=rol ok,

. .. Absorbance change of MTT/min
Specific activity =

%3247 nmol/
Absorbance of crystal violet nmotme

MIZLH glutathione S-transferase 442 &M - GST
& e &7 5o oz Al 387 FERY
Z7}2 380 nmollA] 24310t GST €432 slop/min/mg
protein® & Akl A 85 A28k 2 thxwe] GST
2o et AlEE A3 GST 49 H= Jehle
o, A FW AL bicinchoninic acid protein kitE At
43lo] BSAS HF vl gHog BFE HFME 78l
I %S AT
MIZL glutathione &2 & — AX W¢] % glutathione
leke &1 5o wylom 243tk GSH $4-S GSH
FZx 08 AXSINIL, nmol/mg protein® 2 HAIFA LS
, GSH &3] vl= ozl 9|3k GSH ¥t Algel <]

A8 GSH <] ul&2 A sich Alxy S

Rl

& ok

2 9 f

2 bicinchoninic acid protein kitE A}8-3l] BSAE X &
Tl golo R & AR felal I 4 St

SAHEE M| - d¥Z A= BALEFUA (standard
deviation, SD)E YUERIom Add tigl foAd AAE
)8 student's r-testE S35 A= p gel 0.05 1%k
$ BASH e onigle Ao ISt

2 #

Cytochrome P450 1A12] &4 Xali§2 — Cytochrome
P450 484 AAade S a8 onising WA
ez oekeSEEo] DMBAY 2Jsl f%% cytochrome
P450 1Al B4 AAE-S 24 24, 3, 15, 30, 904
150 mg/miel A 2+t 10%, 14%, 18%, 33%= 45%2] A3l
$o] YEREO B R (Fig. 1), IRt stz o@e&FE=0l
cytochrome P4501A1 8438 As|A7l=d B3t a2
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Fig. 1. Effecct of TCTE on DMBA-induced cytochrome
P4501A1 activity. Experimental details are described in
Material and Methods. Values represent meantSD (n=3). The
value of each group statistically significant as compared with
control (**p<0.01, ***p<0.005).
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Fig, 2. Induction of quinone reductase (QR) in murine
hepatoma Hepalclc7 cells by TCTE. Experimental details are
described in Material and Methods. The values are meantSD
(n=3). The value of each group statistically significant as
compared with control (¥p<0.05).
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Fig. 3. Induction of glutathione S-transferase by TCTE in

murine hepatoma Hepalclc7 cells. Experimental details are

described in Material and Methods. The values are meantSD

(0n=3). The value of each group statistically significant as

compared with control (*p<0.05).
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Fig. 4. Increase of glutathione (GSH) levels by TCTE in
murine hepatoma Hepalclc7 cells. Experimental details are
described in Material and Methods. The values are meantSD
(n=3).
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mines? polyaromatic hydrocarbons®] /¢l #Hosl= A
o= agA g

Phase II drug-metabolizing enzymes®| =% chemical
stressth 2t o) AAIEA Tk Fa g Woir| &t}
SGaatEde] g4 f% HE 95 drug-metabolizing
BAE FE8le EZS phase I (cytochrome P450 £4)7
phase 1I £4x(QR, GST, UDP-glucuronosyltransferase)S =
T Z7}X)7)= bifunctional inducers®}t phase I 4% 3
7}A)7]%= monofunctional inducers”} $1TH" Phase T E4&
He= WolkEZe gAdskel WekER (ultimate carcinogens)
2 upr7] s & f flgdatolrt. 28 ER o dH

ol ot E-H.e e tEAS 717l monofunctional A~

2 AA == phase 1T enzyme®)
3 279 QRE quinones FHUAIA FHIA WL, E
FEAo) 23] Ao B9} T3t aFE Hol
gL ). GSTE 9% o149 At 4 F A4
Az tAHE-S GSHE A3tsle] &38157] 412
$79 BAE vEo] WAAT)E S42A,Y AU o
o 2 23 JHZFE isozymeo] H&A Y'Y =
g, o] BaE AN GSHE 7122 ol 83l #te] Z
2] 9910] HE 84 FHIARIES AATS BE T
Arst Ao Jgw dn}, wEbA, g B4 HAske
t) 2lo}x GSTE phase I enzyme 52 3R}EA] initiation
G712} biomarker= ©]&F 3L 3t}

GSHE 99 ZA4EH] M2y HYde of 237 ut
$-38tA} glutathione S-transferase (GST)ell <J3ll =4&2
3 Agtsled FEA sle 71%E 7R itk Al EY
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