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Induction of NAD(P)H:quinone reductase and glutathione
S-transferase by Xanthii Fructus and Prunellae Spica Extracts
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Jong-Kook Lim' and Kyung-Soo Nam*
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Abstract — Ethanol extracts from Xanthii Fructus (XFE) and Prunellae Spica (PSE) were investigated
for the effects on the induction of cancer chemoprevention-associated enzymes. The following effects
were measured: (a) induction of quinone reductase (QR) (b) induction of glutathione S-transferase
(GST) (c) reduced glutathione (GSH) level. XFE and PSE were potent inducers of quinone reductase
activity in Hepalclc7 murine hepatoma cells. Glutathione levels were increased with XFE and PSE. In
addition, glutathione S-transferase activity was increased with XFE. However, GST activity was not
increased with PSE. These results suggest that XFE and PSE have chemopreventive potentials by
inducing quinone reductase and increasing GSH levels.

Key words —Xanthii Fructus, Prunellac Spica, cancer chemoprevention, quinone reductase,
glutathione S-transferase, glutathione.
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SiEA o, TEAVS, Y, A9, FF, &5,
oA, 58, 88FE, 79, U, 22, 59 &
0] o gEA Uh? St (EHE, Prunellae
Spicay= EEZIHEFA} Labiatae)ol]l &= thd Ay
Prunella vulgaris L2 AR AZ EZslazY9)
Sk (Santalaceae)®] &3 PR IR HHE)
Thesium chinense Turcz.2) AZE A3, FZ3)
312} PSR ol JlojA] thk Ajelrt 9
€ o2 ¥ BHiuHo] I} FAHEL triter
penoid saponin, ursolic acid, rutin, hyperoxide,
tannin, caffeic -acid, alkaloid, vitamin B,, vitamin
C, vitamin K, ZFY 5o, o|=2§, $£H2E,
3l 2 AE 59 oFFE-L R B Y,
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(QR), glutathione S-transferase (GST) &40} gluta-
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Al2f —Eagle's minimum essential medium(MEM),
dimethylsulfoxide(DMSO), anhydrous ethyl alcohol
(99%), bovine serum albumin(BSA), tween-20, anti-
biotics, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazo-
lium bromide(MTT), flavin adenine dinucleotide
(FAD), dicoumarol, glucose-6-phosphate, B-nicotina-
mide adenine dinucleotide phosphate (B-NADP),
glucose-6-phosphate dehydrogenase, menadione, lauryl
sulfate (sodium - dodecyl sulfate), crystal violet, glu-
tathione reductase, chloro-2,4-dinitrobenzene(CDNB),
triton X-100, Na-EDTA, 35,5'-dithiobis-(2-nitrobenzoic
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acid) (DTNB), bicinchoninic acid protein kite= Sigma
(St. Louis, MO, US.A)elX FUBIAL, fetal bovine
seum(FBSYS JBX} (Daegu, Korea) A& ARE-3}
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37°CeIA vl Mg 3 B 4 HHoR
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trypan blue dye exclusion YHOZ F13%t},

NAD(P)H:quinone oxidoreductase (QR) 44
3 - QR A fr=avhs 187 WS o143l
243190}, QR specific activity AL B3 3HE
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Glutathione &2} =% —Hepalcle7 NE W] &
glutathione FFL Griffith2] WHE HEsl 96-
well platedllx] &84Tt 2, 1X107e AZE
200 p/ MEM wiR|ol] -{-A1A 96-well plated] 8%
NFIZ, 2407 WF 3, w5 Fo|xt & FE31
Z e FEEC] TFE A 9l 200 ws A
sle] 48417+ v gt AIEE AL freeze-
thaw cycleE AAISH lysisAlZ] 3, ZF wellel 40
wl stock buffer(125 mM Na-phosphate, 6.3 mM Na-
EDTA, pH7.4E 7}l 6mM 5,5-dithiobis-(2-
nitrobenzoic acid) (DTNB), glutathione reductase
solution(50 units in 10m/ stock buffer), NADPH-
generating system {0.5M Tris-HCl (pH74), 150
mM glucose-6-phosphate, SOmM NADP®, 100 units
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Al ZE AHSEL lysisA AT BlgE Al HellA f
=¥ GST 84 £3< $13 0.1M potassium pho-
sphate buffer(pH 6.5°1 2.5mM GSH, 1 mM CDNB
E H713 £gAs 100wy 2 welldll 7FH2 1
7+ plate shakerollX swksh &, 387 F3=9] St
= microplate reader, 405 nmollA] 2745t}
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Broa] izl wlsle] 1149, 1.53= QRS &
3o, 7.5 mgmis 26009 fo4 e =
7F vER T (Fig. 1). BEshaiR ofghg FEEA
E L1mgmPlA 124, 5.5 mg/ml FEolM 1.441,
11 mg/melA 2.000e) F=83E BATHFg 2). 2
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Fig. 1. Induction of quinone reductase in murine hepa-
toma Hepalclc7 cells by XFE. Experimental details are
described in Materials and Methods. Values are mean £
SD (n=3). *: p<0.05, ***: p<0.005 as compared to control.
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Fig. 2. Induction of quinone reductase in murine

hepatoma Hepalclc7 cells by PSE. Experimental details

are described in Materials and Methods. Values are mean

+SD (n=3). *: p<0.05 as compared to control.
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Fig, 3. Increase of glutathione levels by XFE in mutine
hepatoma Hepalclc7 cells. Experimental details are
described in Materials and Methods. Values are mean +
SD (n=3). *: p<0.05 as compared to control
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Fig. 4. Increase of glutathione levels by PSE in murine

hepatoma Hepalclc7 cells. Experimental details are

described in Materials and Methods. Values are mean £

SD (n=3). *p<0.05 as compared to control.
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Fig. 5. Induction of glutathione S-transferase by XFE in
murine hepatoma Hepalclc7 cells. Experimental details
are described in Materials and Methods. Values are mean
£SD (n=3). **: p<0.01 as compared to control.
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Fig. 6. Induction of glutathione S-transferase by PSE in
murine -hepatoma Hepalclc7 cells. Experimental details
are described in Materials and Methods. Values are mean
£SD (n=3).
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Glutathione S-transferase T &2} - GST o,
GST uZ Walsl= Hepalcle? AEE o]g-dle] AlE
W glutathione S-transferase = EHE FaAT 2
F, Folzt &g FEE 0.15mgmiolA 1.54],
0.75 mg/ml, 15mg/mla+ 45 mgimPlA Z-<to] H]
?fH 1.8} =& FEEg WO UHFig. 5), EEL
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A& T gMThFig. 6).
n  H
Sofl " (chemoprevention)> 244 (carcinogenesis)
& A, AAAFIAY g3 A& H¥h(reversion)A]
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~glucuronosyl transferase®t 7+°] phase I enzyme®
2 9Re] Aol e Ed3 EHeIEZE (mutagen),
WFE4 (carcinogen)® HE HMEZE RIgTH QRS
MEA| 2 EXHO 9J9™, quinone’} quinonei-
mine SAAAA AZ et FAL AA T
T2]E= phase I enzyme /39 =5 & I
J (anticarcinogenic activity)2.& ] ARt S Folz}
g EEdaz JJEHE FE2EZ AFY HHE
Hepalclc7ell M#3lidg o o= A& -’F%%i
TEYEH T QR AL FEs] 7.5mgml &
ol 2.6u19) QR A RESS HYT, %ﬁ#ﬂ&.
NerE FZEL 11 mymllA 20009 =8-S 1}
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A e W 24 ¥l FA4L ol AR
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GSHE Alxu] st 7158 7 E der 53
40l A% EZ S AAS ok iR 9y 5
8522 cytochrome P450-dependent monooxygenase
systemoll A THALE| 012 ARXEHE2 | epoxides T=
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