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Effect of Cnidii Rhizoma on Phase Il Enzyme and Ornithine
Decarboxylase Activities

Yun Hee Shon, Mee Kyung Kim, Hyun Jung Cho, Kyung Soo Nam'™

Intractable Disease Research Center, Dongguk University, 1:Department of Pharmacology, College of Medicine, Dongguk University

Water exiract from Cnidii Rhizoma (CRW) was tested for colon cancer chemopreventive activity by measuring the
induction of phase |l detoxification enzyme activity [quinone reductase (QR) and glutathione S-transferase (GST)] and
glutathione (GSH) levels and ornithine decarboxylase (ODC) activity in cultured human colorectal adenocarcinoma
HT-29 cells. CRW inhibited cell proliferation in cultured HT-29 cells. CRW induced QR activity in a dose-dependent
manner in a concentration range of 0.1~5.0 mg/mf. GST activity was also induced with the treatment of CRW in HT-29
cells. In addition GSH levels was increased with CRW. CRW inhibited ODC activity, a key enzyme of polyamine
biosynthesis, which is enhanced in tumor promotion. These results suggest that CRW has colon cancer
chemopreventive activity by increasing phase il enzyme activity and GSH levels and inhibiting ODC activity in vitro.
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1. Aok

RPMI 1640 medium, antibiotics, flavin adenine dinucleotide
(FAD), 3-45-dimethylthiazol-2-yl-2,5-diphenyltetrazolium bromide
(MTT), B-nicotinamide adenine dinucleotide phosphate (B
-NADP), glucose-6-phosphate, glucose-6-phosphate dehydro-
genase, menadione, sodium dodecyl sulfate, dicuomarol, crystal
violet, NADP+, chloro-2,4-dinitrobenzene (CDNB), glutathione
reductase, Na-EDTA, bovine serum albumin (BSA), tween-20, 5,
5'-dithiobis-(2-nitrobenzoic acid) (DTNB), Tris-HCl, bicinchoninic
acid protein kit= Sigma (St. Louis, MO, USA)ollA TG 1L
fetal bovine serum (FBS) JBIA} (Daegu, Korea) &S /\}9-0}911’/}
7IEF N Z MRS Al B $EE FY18H= EFAIRE ARBBIRITE

2. Ja 2F2ENY ME

2 AgoA A1E3 AZ (Cnidii Rhizoma)2 S=THSH
B&oig oA FUASIRITT. Voucher specimens2 &
A HRESRMR EH T A0 BEEe] ok dF EF
(Cnidii Rhizoma water extract, CRW)2 H=Z 60 g€ &
3xF BFS 400 miE 7138} H rotary evaporator (BUCHI RE121,
Switzerland)ol|A] 317} MBS F&E10L o HSIck oA S
47, 3,000 rpmoflA] 10827} QX1 E215l P& AEWES 200 wl
o] HEE ZAUSSGHL pH 742 BET & K204 244111
9IX]15kd membarane filter (0.22 ym, Whatman, Germany)E
TSI AT AlEE freeze-dryerE 0]&5le] &HH HEAZ)
Z UAEY (344 ng/nl)S SHIGCE T8I AE R AL

= WA H SR FMAIA AEol AHETHACE

3. A ZuneF

HT-29 A%
S LA OF Glo] CO, i) (5% COy, 37T)0NA] BIYSIA
T} AEE AAE AL 7R ((150C)0] EES S/t 2
e £ 7R MEE =oj4l Aol AE3INc)

F (KCLB 30038)Z 10% FBS7} Z3HE RPMI 1640

passage &

n]x)= gt
96-well plateQ] welled 0.5 x 10* cellsS HE
Al7)AL 24R17F 2ol s AIEE A2isld 6 Sk uiYsid
th I8 ME HES MIT assay2 SH5K4

5. Quinone reductase (QR) &4 &3
HT-29 A Z9] QR & Prochaska®} Santamarina®) wr?
= ZF0ITh QR specific activity Al4H2 25 2RIE MTTY)
Jé' 9} crystal violetd] BTN O3l 4FEDINIL, QRS EF
= AT 83} A5 At 49 ulE Ak

=
=
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6. Al glutathione S-transferase (GST) &4 &3
Habig £'%9] W& wigslo] GST 882 28513
HT-29 M Zo HAZEFEE (0.1, 05, 1.0, Y 5.0 mg/m)yS 7(%5
Glod 481171 B2t BieSt & MEZE 8alAlZATh AlZolA &7
TE GST &4 £8& 9ol eI22gE 29 [0.1 M potassium
phosphate buffer (pH 6.5)0fl 2.5 mM GSH, 1 mM CDNB]& 7}
SHLL 450 nmoflA] 327 EFEY =

7. A ZF R glutathione (GSH) A4 &7

Griffith'9] uhH S Wslo) MEU) & GSH EUS &
BIACt. GSTY &Yst ZHUCE HI-290] AZEFEEES =
HE JPEhL AEZE E1A17] &, 40 w8 stock buffer (125 mM
Na-phosphate, 6.3 mM Na-EDTA, pH 74)& 7}5k1 170 uf B
S2eE [6 mM 5,5'-dithiois- (2-nitrobenzoic acid), glutathione

b1 oox

reductase solution (5 units/uf), NADPH' generationg system
{05 M Tris-HCl (pH 7.4), 150 mM glucose-6-phosphate, 50mM
NADP’, 100 units glucose-6-phosphate dehyfrogenase}]3# 2+
AZATE &2ollA] 587 WRISIHA HHEAIZ &, 450 nmollAl &
ZLE ZZolrk GSH g2 GSH ZFEFUCE ARSI
i, GSH &9 Hle tiadol] o GSH ot HSEFEE
95l MAE GSH &9 H1E2 &8st

Qo

I

8. Ornithine decarboxylase (ODC) &% &3

ZEQEA . HT-295 24-well tissue culture plated] well &
2 x 10° cells/m¢ NS FEA|7) T, 18X+ Sol| TPASH A]F &
= A ETQ 0.01 mM  difluoromethylornithine (DFMO)&
AESl 6A17F FOt BBl MAESH & EINAIFIL cell
extract®] ODC #4& L [1-“Clornithinedi 4] [“C]CO, g}&dl)
Qlslo] EEEIACY. ODC &4 AA|E= 12-O-tetradecanoylphor-
bol-13-acetate (TPA)TF AZ|3F ZE T et 2 A[RES Al
T BT E percentage® LIERHRATE

9. AE & A A

Az & A k2 bicinchoninic acid (BCA) protein kit
£ A183l] BSAE EE THiZ 8O 0|83 EEATHE
T 1 k= AEDSIRT

A A= = FF R standard deviation, SD)Z VERII S
i, A0l tigt 7l AEE 3l student’s ttestE 55351 Ax
]

OF oF|UE ASE T3

4 3
1 AR Z Salof mlX= FE
HBEFEEO] UM E HT-299] S4]ol] n]X|&= o’f‘g—é
ATE 2Y, ASEFEE sk 01~5.0 ng/me o &J3te] HT-2

0.
A = A-HFig. 1).
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Fig. 1. Effect of varying concentrations of water extract from

Cnidii Rhizoma on HT-29 cells growth measured after 6 days of
treatment. Indicated values represent mean+SD (n=3).

2. Quinone reductase (QR)&Y FE &1}

AZEZEE0) I8 OR &4 FEEHE HT-29 AlzEoA] &
HE 41, AZBERSE 05 1.0 X 50 mg/me] 7 B5TolA 1.2,
13 2 1419 K=& 217 VERICT (Fig. 2). B3] AS2FE
1.0 mg/né (p<0.01)7} 5.0 ng/ml (p<0.005)Q) BT EAHS

=

=
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Fig. 2. Induction of quinone reductase (QR) activity in HT-29
cells by water extract from Cnidii Rhizoma. Indicated values represent
mean=SD (n=3). Values statistically significant compared with the control are marked
as asterisks (* p<001, ™ p<0.005).
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Fig. 3. Induction of glutathione S-transferase (GST) activity in

HT-29 cells by water extract from Cnidii Rhizoma. indicated values
represent mean=SD (n=3). Values statistically significant compared with the control are
marked as asterisks (* p<0.09).
3. M= glutathinone S-transfetrase (GST)&-H
RNZEFEE I GST T8 BE8
£ 0.1~5.0 mg/meS] EEolA] TR0l HidH
VIERLOM, 5.0 mg/nt (p<O05)ol A= EAH O £
£2 VERIRILH (Fig. 3). Wk AZE3
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AZU) DNA, RAN, protein®] £241S WORET A Zoll A4% 4
SERY VE] SHEEE FE3 g 4 I ASE Hont

9 HNIEFEEY =L&EHCE &rkeilen, 01,
0.5, 1.0 % 5.0 mg/me] Az HFolA EAHLE
O
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Fig. 4. Increase of glutathione (GSH) levels in HT-29 cells by
water extract from Cnidii Rhizoma. Indicated values represent mean+SD
(n=3). Values statistically significant compared with the control are marked as asterisks
{* X005, ™ p<001, ™ pc0.005).

5. Ornithine decarboxylase (ODC) &

HT-29 AE Slelloi] HZEFEEC] TPA el Fx
ODC &4o] mxle gake duE 23, AIEFEE 52 1
(p<0.05) T 5.0 mg/nl (p<0.005) o= EAFOR RolH 3
AEHNs 4 UACKFig. 5).
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Fig. 5. Effect of water extract from Cnidii Rhizoma on

TPA-induced ODC activity in human colorectal adenocarcinoma
HT-29 celis. DFMO, 001 mM diflucromethylornithine. Indicated values represent
meantSD (n=3). Values statistically significant compared with the controf are marked
as asterisks (* p{0.05, ™ p<0.005).
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E3[171= QRY Y §EE S7KIZCE T8l vﬂﬂ% ﬁ?
Walo HeHo] 22 SRR AEE H3dle Vs
Zl GSTY] & [FEE HASEFEE 3 mg/ml oA Eﬁ]ﬂgg
F94 Y& E715 UEISITH
GSHE 9H0| EXEZI0] ME
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