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Effect of Cnidii Rhizoma Water Extract on Chemopreventive
Enzymes for Hepatocarcinoma
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Abstract — Cnidii Rhizoma water extract (CRW) was tested for liver cancer chemopreventive potential by measuring the inhi-
bition of phase I enzyme and benzo[a]pyrene-DNA adduct formation and induction of phase II detoxification enzymes. There
was 17.0% inhibition in the activity of cytochrome P450 1A1 enzyme with the treatment of 150 mg/m/ CRW. At concentration
of 30 mg/m/ CRW, the binding of [3H]B[a]P metabolites to DNA of NCTC-clone 1469 cell was inhibited by 33.3%. CRW was
potent inducer of quinone reductase (QR) and glutathione S-transferase (GST) activities in cultured murine hepatoma Hepalclc7
cells. However, hepatic glutathione (GSH) level was not influenced by CRW. These findings suggest that CRW has chemo-
preventive potential of liver cancer by inhibiting cytochrome P450 1A1 activity and benzo[a]pyrene-DNA adduct formation and

inducing QR and GST activities.
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ol 0) e B EA] o] phasel E4%) cytochrome
P450 1AL(CYPIADC] €13 thakslo] EbAS vEg-57HA
2l 7,8-dihydro-9,10-epoxybenzo[alpyrene2 A /dslAl ==
b o] FhA = vhgA ol wi-¢ Fol 2 25 Cl09
carbonium ion®] AEf] Ao] Az ZEAe} B2 Sl
ok yERIT Y gl 9lok? weka Blalpel o) %
CYPIAL thAtAl & o]5¢] s =l e qae] yskes
7hte] fuk d dll sy AEE 8% aAAERE 8
it FEc,

HZ(I%, Cnidii Rhizoma)S # U2 IHUmbelliferae)ll
S ThdAl RO =2 HFe By 2718 22 = 4
ARS-gh), gk A2 23 = (R )S)
218, Bzl asol

2 Aol A e "ATEFZEHC] CYPIAL B4, quinone
reductase (QR), glutathione S-transferase (GST) &.4&4d 3}

glutathione (GSH)Hell v1X= FES A A4 7HA
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Alef — Minimal essential medium eagle's (MEM),
NCTC-135 medium, antibiotics, dimethylsulfoxide (DMSO),
3.,4,5-dimethylthiazol-2-yl-2,5-diphenyltetrazolium bromide
(MTT), ethyl alcohol anhydrous, Tris-HCI, bovine serum
albumin (BSA), Tween-20, flavin adenine dinucletide (FAD),
ghucose-6-phosphate, B-nicotinamide adenine dinucleotide
phosphate(3-NADP), yeast glucose-6-phosphate dehydro-
genase, menadione, dicuomarol, crystal violet, NADP*, Na-
EDTA, triton X-100, 5, 5'-dithiobis-(2-nitrobenzoic acid)
(DTNB), 7,12-dimethylbenz[a]anthracene (DMBA), gluta-
thione reductase, ethoxyresorufin, bicinchoninic acid
protein kit SigmaAH(St. Louis, MO, USA)IA 31
7, fetal calf serum (FBS) JIBIAHHHFE, =)ol A 3}
Atk 71et Aok Al vl E 248 EFARE AR
&1},

I EFEY| Mx - & AN AREE A (Cnidii
Rhizomay2 S8t F453bbEdolr FU4e =2t
S A8l A28 Voucher specimens 5=t &}
AR F AT L] BHAEY . HFEFEY
(Cnidii Rhizoma water-extract, CRW)2- HZ 60 g& 223}
o FH/HT 400 mlE 7+§ H rotary evaporator (BUCHI
RE121, Switzerland)ol| 4] 3A|17F A &5le] &35l 0 o33
F 4°C, 3,000 pmel A 1097+ AR se] AL 43
200 miE 7HFsSsle] pH 742 AAT 5 ALolA 244
7+ #2810 membrane filter (0.22 pm, Whatman. Germany)
2 oJ3st7 FAAZEN[T oln) 100 ml T 3.44 g0 T
e MFEFEES 45 T AT

oloja2ES| £2| — Sprague-DawleyAl 3F <] 7+ 232
S 2RE npolAgEe) ¥l Phold Fous™) WL #
et HASAL, BRESEZ DMBA (30 mgrtE)E A
23Tt 24217 H AFE diethyl ether2 F2AZ] TR,
E9E /st 1.15% KCl $E8q o2 7+ perfusion
A7 F A&t 4E2E 7 A A8 A & F
HAZ TS A3 AAANAT. ol AAE 2 vt
2 (Teflon Plotter Elvehiem Homogenizer, Glas-Col, USA)
T 7, 1.15% KCl ¢5-842 Jriste] v dg el
t}, o] vk FAAL 7,000xgelM 1087+ QAR F,

}ods thAl 77,000xgolM 607 A4l sttt B4

&S
= 2

AHAEL 0.05M Tris-HCI buffer (pH 7.5 A& =51
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microsome 8072 Ao ARSEIHTE o)t BE 3
2 4°ColM AAlSaT) FEE B8 dATH o] A
o) AR 7R —70°ColA BE R AR AT

Cytochrome P4501A12] &4 X5l £ - CYP1Al=
ethoxyresorufin-O-deethylase (EROD) &322 &7 3t%
t}” 2 3x=2RE 223 microsomal protein (2 mg/ml)
200 o] 640 W) 0.05 M Tris-HCI buffer (pH 7.5), 100 !
o] BSA (10 mg/m! in Tris-HCI buffer), 20 /¢l 0.25M
MgCl,, 40 ni2] cofactor solution, 2.5 unit®] glucose-6-
phosphate dehydrogenase, 10 W/ 712 (1 mg of ethoxyre-
sorufin in 10 m! of methanol), 10 i} HFEFZNE T5=
a2 A7t BE AGES & 4L F, 37°CA 42
7k WkgA)7)L, 2 mi2] methanol2 ¥hE-S FAAIZT. 2,000
xgollA] 208 Bt dARe|sle] AEAS Fatar, FEEF
3 A(BIO-TEK SFM25, USA)Z &7 (550 nm excitation
and 585 nm emission) S+ TF ¥/d th Z-S B-naphtho-
flavoneS ARSI, SAUNERFOZE THTE AHESIA
o}, o] AYL 33 Wk Ao P, 77t A
= controlol]l thet ZH NS5 A= FEE percentage
2 Y.

o _[y_(tested sample—blank)
Inhibition (%) _[1 R [x100

Benzo[a]pyrene-DNA binding X3l &% &3 — 1x10°
Mo upe2A A A ENCTC clone-1469)Z 5 ml2]
NCTC 136 #iR|ol| F-5-A1# 6-well plael] HEATIZL 5%
CO, vi71olA kst 18417 A &, viAlE ug
3] AFEFEAS ML, 10uM [HIB[a]PS 3}
o] 120)7HE<t Hjslth. DNA %22 Sharma 590 <
& e Wasle] Ut 2ol AAEIIth PHIBlalPl
A# B AEE PBSE AHlA 38}, proteinase K (100 pg/mi)
7} 4% 02M Tris-0.1 M EDTA (pH 8.5) buffer 0.5 m/
< welld] AFsIATt. Zao) WS FA4317)7) 93 10
B35t vt 7, well2 e AZE wlojo] 3|53t
3|49 AZE 10% SDS £H4& H7tetd 55°ColA 3A17F
B9t wjkslo] TS AR, 5M potassium acetate
gole Arlste] 30EE¢H 4°CollA] A EE WA AR H,
13,000x oA 15570 AR S0 A5 AT 7,
cold ethanols A=l 2mle] o] H=E H716l33L, DNA
E AN f8ked 20°Cell 12417 o4 WA BHA .
13,000xgollA 15559 LAlFE8 5 AEH-g AlA sk
DNAE 3|45} t} DNA pellet2 70% ethanolol] A2 g
%) 500 u/ of 10mM Tris-1 mM EDTA (pH 8.0) buffer&
Fe3)5.0m, RNAS A A3 15} RNase A2} RNase
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T2 22F 5p JA7Este] 37°Col A 1A 7-5<E 22 8t9
th. DNA M3 260 nm (1 A, nm unit=50 uglH &
FEE St 248 FHEE 24T 2%
DNA<= radioactivity 750l AR&-315iT} HFgEFEHd) 9
gk carcinogen-DNA binding A &3 v FA 07 A
U= )

Inhibition (%)=

[1_cpm per ug DNA (sample—treated cells)

cpm. per ug DNA (control cells) }XlOO

NAD(P)H: quinone oxidoreductase 44 &£X - QR
A = I Prochaska®t Santamaria”®] #8448}
o] AREEIT) 1x10%02] Hepalcle? A3 (mouse hepatoma)
= 200 pie] MEM iAol F-5A17A 96-well platedl] HE3}
At} CO, Wig71olA] 24X 78 wlokst &, wioFel e =) A}
A Eig 190 ek BEEAE 10 wH 2 wellell 7kt
ST}, 48A)17F vl & vkl 8- A ASIT. freeze-thaw cycle
= 33] NHESte AZE E8AIZTh 0.5 M Tris-HCl (pH
7.4), 100 mg bovine serum albumin, 1.5% Tween-20, 7.5
mM FAD, 150 mM glucose-6-phosphate, 50 mM NADP,
300 U glucose-6-phosphate dehydrogenase, 45 mg MTT,
50 mM menadioneS &t ¥HE-H-L2 200w ZH wellol
WAL 5EZF 9-EAIZTE 5 mM potassium phosphate buffer
2} 0.5% DMSO°! 21 0.3 mM dicuomarolS 713k £
50 WE 2t wellel] 7Fete] wk8-2 SAA171 3 microplate
readers ©]-€3t0] 630 nmoA FREE =AY}, L3
Azl tigt QR A S 23] 9151 dollMet 5
A IHO Z 96-well plated)] Al XS HEAF I, AFE

NS At 48A17F Wl &, v E )78}
0.2% ethanololl =} = 0.2% crystal violet g4l 1
b T AETE Dol A ebA Fojsle] 287 B
off AJX&IAT. 0.5% SDSE 50% ethanolell ¢ ZF well

200w F7FstaL 37°CollA 1A17E WhEAIZ) ), 630 nm

NN FF=E 33T QR specific activity AR
2 SHAE MTTS] S35} crystal violetd] F359] <3
AEEA, QRO R EE e B3 AlF 9
St 2Ae vE Akteisin
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Specific activity =

Absorbance change of MTT/min
Absorbance of crystal violet

33247 nmol g

MIZLH glutathione S-transferase A2 & — Habig
50 We Wsle] GST E4< 2R3 1x107)
9] Hepalclc7 M 2ZE 10% heating inactivated FBS7} 33+
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E MEM HIA] 200 will F-5-A17A 96-well plated]] &3}
HiekatATh 244 7F v 5, A M 190 Wit AZEF
Z8E 10w 2 wellel AZJedh. A2 E 2550
A2 g vl A 48A]7F ulF -, PBSE 33] M3} 3
3)9] freeze-thaw cyclesol] 2J8l] A EE LAz vid=
AIE el =2 GST &9 48 4181 0.1 M potassium
phosphate buffer (pH 6.5)°] 2.5 mM GSH, 1 mM CDNB
S Are vk ETE SN2 100w ZF welldl] 718k 1

=
3 wekek 3, 357 $94 5 2] F7HS microplate reader,

405 nmoll X SA ST

MZLY glutathione & & - Griffith 5'"<) W
A3t Ml XY F elutathione TS 273U &,
x10"70¢] Hepa 1clc7 AIEE 200w/ MEM MR 8-
7 96-well plateol] HZESFATE 24X 7F ul g 5=, v Fd
AABEL A AES 190 ol AT EFZANLS 10w 7}
welloll 7}sFSATh. 48A17F ¥, PBSE A& 815 freeze-thaw
cycles 33| WHEslo] Al 25 &aiAZ] &, 2 welloll 40 W
stock buffer (125 mM Na-phosphate, 6.3 mM Na-EDTA,
pH 7.4 71312 6 mM 5,5'-dithiobis-(2-nitrobenzoic acid),
glutathione reductase solution (5 units/1 m/), NADPH-
generating system {0.5 M Tris-HCI (pH 7.4), 150 mM
glucose-6-phosphate, 50 mM NADP®, 100 units glucose-6-
phosphate dehydrogenase)s €83 ¥H&-2%HE 170 wiet vk
SAIATE AelA 587 RkslAA WEE-AIZL -, micro-
plate reader, 450 nm\ ¥ SF =5 AT GSH %
2 GSH #Z53d 02 ALK, nmol/mg protein® 2
A8l GSH $Hge] Hl= izl 2§k GSH 4= Al
Hell ¢J3)] AdE GSH 4] nlE=E Zgaiit.

MZEL & chiE 2 - Axy F g 9 alo]az
EJ) & & 2 bicinchoninic acid protein kitS A}-8-3)e]
BSAE iF Wi &0 7 |83 FFHFHE FetaL

T

o > . o

2 I

B 95t o] mAe A A= ) Efe] o m
He ¢ ok kA AFEFEN 938 cytochrome
P4501A1 T4 viA= dgks 7} = 24519
o} AFEFENL 315, 30, 9024 150 mg/ml FEoIA 2}
7} 6.0%, 5.0%, 11.3%, 15.1%3 17.0%2] A&)&c] epst
S B =R (Fig. 1), FaEFEE°] cytochrome P4501A1 24
< A B g & UATh
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Fig. 1. Effect of CRW on DMBA-induced cytochrome P4501A1
activity. Experimental details are described in Material and
Methods. Values represent meanzSD (n=3).
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Fig. 2. Inhibition of the binding of B[a]P metabolites to DNA
of NCTC-clone 1469 cells. B[aJP-DNA binding was determined
in the presence of CRW. Experimental details are described in
Material and Methods. Values represent mean+SD (n=3).

Benzo[a]pyrene-DNA binding Ml — 2¢rE2 9]
AR Az oste] AEe] FrAZ 29 DNAJ)
TEH &g Fo] AR sk AL v A
o JPshz o2 LA Atk I <48 DNATE 5
EEX] om EAH)E Yozl DNAS Al XE3} 340
A BAHS AE7} G ER A3 He Aotk wt
A @HEZo] DNASH Adst] &4 FA Je 34 S
AT Al At AE Folnt. wek HFEFE
H el 9] gt benzo[alpyrene-DNA binding inhibition & 72
ot 7] 93] NCTC-clone 1469 M| EE o]&3te] A3t
27, 3 mg/mielA 333%] As &35 eI om (Fig.
2), FIUETR ellagic acid= 54.7%2] A&7 Yt

NAD(P)H:quinone oxidoreductase 44 | &3} -
ATEFEYY QR A FEEE 24T 47, 3, 15,
303 90 mg/mioll A 22k 124, 2,080, 2.54], 1.9412] -2
e 271 YeRIIthEFg. 3). o] Ao oEE I3

=559 quinonedl] )3 AEU 54 2 AF DNAS
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Specific activity (ratic)
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Fig. 3. Induction of quinone reductase (QR) in murine

hepatoma Hepalclc7 cells by CRW. Experimental details are

described in Material and Methods. The values are mean+SD

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

compared with control (*p<0.05, **p<0.01).
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Fig. 4. Induction of glutathione S-transferase by CRW in
murine hepatoma Hepalclc7 cells. 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, **p<0.01).

&2 AA T e F5H

MZL{ glutathione S-transferase 84 |< &2 - A
TEFEY 2T GST BA=E 428 FH, 3, 15, 30
90 mg/ml F=NA controloll IS ZFzF 1.0, 2.140, 1.5
ul, 1.392] GST &/do] Wehstom, 15 mg/ml F=oA
o] 248y fFEads #E 5 AUTkFg. 4. ¢4
HEEFZN0| o3 GSHY Fefafols Hrhe IFL

iAo

2]

i

B dtolM e AFEFESAS o83t 7ddy 84
Z oA g 2] R)elE-2 (inhibitor of tumor initiation)2)
AL 9181 7,12-dimethylbenz[a]anthracene(DMBA)-
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induced CYP1ALl activity®} B[a]P-DNA binding < 4] & 5}
12 3L quinone reductase (QR), glutathione S-transferase
(GST), glutathione (GSH) f-=2+8-0 & 230 2==3}5 ).

PAHs Bla]Pa 7o) 2 @17l ebEd S 233t )5t
AR AYFoay 52 F94, 28 218¥ 245 S
53 ARl =29 add B IREE A¥E
phase I 24291 CYP1A19] 2J3 PAHsS polycyclic phenols,
dihydrols, epoxides, quinones, ~22] 3 water-soluble conju-
gates= THAAIZITE o555 WHgAo] £& F7HAES
DNA, RNA$H Z233PH 1 49| Z%+ hydrocarbons®]
Ao} KA BATE ATk Uno 'Y CYPIALS] 2
¥ knockout "FH-2:[CYPIAL(~/-)]E AH&-3te] B[a]P<)]
A4S 22k A9 2h)A Bla]P-DNA adduct 2717+ ¢

o

AE-& Uit} B[a]P-DNA adductss #F8le] #) =29
ME EAFE e 218 £3He ofe 21ZoA phenols
JEo] A S AAEe Aoz dEA Yol I F9)

Al ellagic acid’} Bla]P9} DNAS] A2 Adllshz o=
Gl A o, o5 Lo EAL BlalP epoxidest
adductss Bg3le] FEsheky wasts Yok 2 A7
23 AgeFEAE o} &8t DMBAY o3 =8
cytochrome P4501A1 E4-9] A& S4% A4 o] &
20 BAE Aege AFT F AU B AFEFE
o] Bla]P AFEZ} DNA2] adduct ¥4 Al axs &4
gk Azt P9 ellagic acid T %Ot 3 mg/midf]
A 333%°] =& Al Eas eEISITHFg. 2). BA, cyto-
chrome P4501A1E 2JAAF]= E-2 vitamin A, phospho-
rothioate oligonucleotide o] &#A it ¢!

QR WM 2 A== phase I enzyme®] 3 &
FE quinoned $HIANA F53A THEL, YgELHY) 9
8 dojuh= S0l FYst AAE Blole 9%S o
th QR o GSTS}F 72o] phase I SFEtiALEAES] e
chemical stresst-} carcinogenesisQJ 70 A] (initiation)el] THal 5
L3 Hoy7| ot} g4e] f= wiHo) oJdhd GEUAFE
2F FXste 5482 phase I3} phase I 48 2% $7}
A7) bifunctional inducers (planar aromatic compounds)$}
phase II E4%HS 5 7FA]7]+= monofunctional inducers
(diphenols, thiocarbamates, isothiocyanates, 1,2-dithiol-3-
thiones)”} 9ITh Phase ] E4AGEE T EAS FA5H
OHEZ (ultimate carcinogens)@ BHE7| wiEol] oF fi £
Aotk ZHBER o AR el EA-E GoeY S
7F<1 monofunctional £4 FEAolt}, HFEFEZHL )
%2 liver carcinoma$! Hepalcle7 AI2E o] 88 in vitro
Follre]l QR AR f=EAE 54 23, 30 mg/ml T
oflA 2.5H1¢] QR A4 F=&S BT, Pzl B-
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naphthoflavone(3 uM) 3} ellagic acid(50 pM)= 242} 3204
2 21908 AN FEsS e e deESE
Ao ZaHolgA, WtEd el thrtdAl A% quinone
o 23 =4 I DNA 748 s ASE o2 7]t

398 glutathione (GSH) F=3F Stell &4 o] 2= 0
AMg-HT) GSHE §H8A0] Sle tieaa e AlEs
B3} wetabAl o] JjAG A E glutathione®] H A2
3tajol A=z <lg] Y52 o] DNASH 283t hE
sl A wolEt) A - £319] PAlolA = oxidative
free radical®?] 34 Ao =AM YAAAE Al T+
9ith Ry WER aflatoxin®] 23 7292 713 FHl
Bo- o] GSHE: FoJ3ile o, T4o] 743135, buty-
lated hydroxyanisole2 GSH €& S7PAA dtag-&
AT o83+ A GSH7} reactive oxygen inter-
mediates 725 74 @+ free radicalS A At 7ht
Z7Z AF3svh T3 GSHE 93-9 SA4EZ0] Alxu
AAANS W FH W33FA Y glutathione S-transferase
(GSTYel| ofsl) BAE4 s Agete] 5304 ste 7158
7FR A YT GSTE 217 (free radica)S 93] 510 wh-g-
go] B AAEEHH NEE Bt B A3ER A
FEFZNE vl 7 A GSTE] 84S 57

o1} GSH Aol ok Y3 Hehlix] 23t o]
RE 2 AANA LASE Ak} JEe] S4EEE T
=3 Ao F=T 4 Utk

QR, GST E&f% 9 GSH A4S o8 4
compoundE F{ o 2H dolgd F glor, oled &4
2 Q3 Edolut 5G] dste TEES HIY 5
o= Aotk Kim 577 &g el £ e THE A
d At s ATl in vive B9 AlZElOlA QR
242 2431t Singh 522 2 28do] 710l GST
A3} GSH AAS A 27718 ALR BALsHA
T, Y% compound®] chemopreventive mechanism®| U=
Ae] BN 2ES A EAL FAL Al 349 fi%
o} o) vkl Hw3KATt. Spencer B0 nhg-2a9} 2l
E9] 2o)o] 02~0.5% 59 dimethyl fumarateZ 533t
Ast, 7k, A7 ol 7t =& oM GSTeF QR B4 57}
vk sk uebr, EEFEA o) ke
o] 7V Aol x el Ao} Edo) FIhE ZoE Hot
AFEFZANe REHon} thrpHE o) dold
R GIT PR QAT AU AOFE AlEETH

i

Aoz BREde 2451 in vivod X Sl &3
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DNA Z%E v 7l AAsiit). gt 2eEde §
543 1]7]E quinone reductase A 5 E vhg-29] 7}
A EQ] HepalcleTollX &8 23 QR A4l ==
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