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Abstract

Taraxacum mongolieum Hand-Mass aqua-acupuncture solution (TMAS) was prepared and investigated for the effect on

initiation of carcinogenesis. The following effects as a blocking agent were measured.

: (a) Induction of quinone

reductase, (b) Induction of glutathione S-transferase activity (c) Increase of reduced glutathione. TMAS was potent
inducer of quinone reductase in Hepa 1clc7 murine hepatoma cells. Glutathione S-transferase activity was increased
with TMAS. In addition glutathione levels were increased about 1.6-fold with TMAS in cultured murine hepatoma

Hepa 1c1c7 cells.
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Minimum essential medium eagle (MEM), antibiotics,
dimethylsulfoxide (DMSO), 99% ethyl alcohol anhydrous,
NaCl, KCl, NaH;PO,; bovine serum albumin (BSA),
tween-20, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazol-
ium bromide (MTT), flavin adenine dinucleotide (FAD),
dicumarol, glucose-6-phosphate, 4 -nicotinamide adenine
dinucleotide phosphate (3-NADP), glucose-6-phosphate
dehydrogenase, menadione, crystal violet, chloro-2,4-din-
itrobenzene (CDNB), glutathione reductase, triton X-100,
Na-EDTA, 5, 5'-dithiobis-(2-nitrobenzoic acid) (DTNB),
bicinchoninic acid protein kit SigmaA}(St. Louis, MO,
USA) A #4351, fetal bovine serum (FBS)+= Gibco
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339744

A} (Grand Island, NY, US.A) AES 2885k 718
A% AE uge 9 SFA%E MRS

M
G4 2RO 9l ZASYTHFg, 1). T
T9 60 g& 2L8ld AF4 400 S 7F3 H rotary
evaporator (BUCHI REI21, Switzerland)ol|A] 3A}3t

A
ko] 2231 AT F 4T, 2500 rpml A 1057+ 94

st g 4FY 200 mE FEEEFAT o] FF
g gdo] 999% ethanolZ 7}sted 75%, 85%, 95%<)
ethanol §-<°] =A|ste] FHEE ofHsa, pH 742 A

LTamxacum mongolieum Hand—MassJ

— Add 400 m¢ of dHO

— Boiling for 3 hrs

— Filter

— Centrifuge the filtrate at 2,500 rpm
for 10 min, 4C

LPellet H Supernatant

- Vacuum concentration
— Add 50 m¢ of dHO
— Add ethanol for 75%
— Precipitate at 4C

— Filter

LPrecipitateH Filtrate $

- Vacuum concentration
— Add ethanol for 85%
— Precipitate at 4C

I Filter

Filtrate

Precipitate

Vacuum concentration
— Add ethanol for 95%
— Precipitate at 4°C

— Filter

E’recipitate}——{ Filtrate '

— Vacuum concentration

— Add saline for 200 mé

— Adjust the final pH to 7.4

— Place solution at cool temperature
— Sterilize by membrane filtration

Precipitate H Filtrate

Taraxacum mongolieum Hand-Mass
Aqua-acupuncture Solution (TMAS)

Fig. 1. Preparation of Taraxacum mongolieurn Hand-Mass
aqua-acupuncture solution (TMAS).



23 as] wetsA blocking agent24 9 34

Be & Ao A 244 7F W2)3te] membrane filter (0.22
m, Whatman, Germany)& o} #}3}1, 33} ZH5Z 713519
200 meo] HA stof 1x o] FHA(25 mg/ml) o2 AHE-3IA
on, 3x AL 1x 9 AL AdeHstd A&t
1, 2845 A719 01%, 05X 58 ZA&d.

M| ZHH

A BEE FU A7 9 T¢AES] Hepa 1clc? & 10%
FBS7} 39 MEME s o2 st CO; w7l (5%
COy, 37C)oN A ket vkl e 3 T 49 A0 R
w33 FUck AxE AAALY 7)AAE ((150T)d) B
23] TAY7} 2L passage WEE 7R AEE XX
trypan blue dye exclusion ¥ o2 AX9 &S 23l
& & A8ac

Quinone reductase A4 &3

QR A4 HEAFE Prochaskas[6]9] WS 44 3}4]
AHgstach 1x10° 79 Hepa 1clc7 MEZ 200 w o)
MEM iAo H5A1H 96-well plated] HFA|A CO,
FrIoN A 24A17 W FE F, ajFAS Hez A g
190 w9 EFFGFPA (01X, 05X, 1%, 3xX)& 10 A
Z+ wello] 7}51c) 48A17F Wik &, freeze-thaw cycle&
33 wEse HEE LA 05 M TrisHCl (pH
7.4), BSA 100 mg, 1.5% Tween-20, 7.5 mM FAD, 150 mM
glucose-6-phosphate, 50 mM NADP, 300 U glucose-6-
phosphate mg MIT, 50 mM
menadioneS &3 WAL 200 R 2t welld] €1 5
B7F uh3A]Z T 5 mM potassium phosphate buffer9}
05% DMSO9] =91 03 mM dicuomarolE H7}3F &4
50 wE 7t welld] 7}3le] wE8-8 FA]A)17] %, microplate
reader& ]85} 630 nmoﬂzﬂ 4 g 24390 =3
MEoll g QR A SA) At delAst T
g3k W o & 96-well plateo] Hepa 1clc7 AEE HFA]
EEEELE EESEEEE T 4847} B %, WA
He]x 02% ethanole] =o} 9l
golo] 1023 B2 ¥, AE7L DolAA @A Feltol 2
7 = 2o Ho] 24tk 05% SDSE 50% ethanol
welldl] 200 w4 H718ka 37Col A 143 1

dehydrogenase, 45

= 02% crystal violet

L2171 5 630 nmow 235 E 2435 h QR specific
activity & % &9¥ MITY F3 %9} crystal violete]
2= 91'11 NEatgal, QRY BAREE tETY 8
Azt £gGgA o] o3t B4 W ALSA

MZLH glutathione S-transferase 84 ®RT

GST o, GST p& 283t Hepa 1clc7 A2 & o} &8
AHE ) GST 424 & Habigs[3]9 W g Wy &
A5ttt Hepa 1clc7 M EE 96-well platec] 99 QR 4
A see g dos AXE AT ASE e
stdth. AEE o] Helg wjdHolA 4823 ek
Z PBSE 33 M A&, 339 freeze-thaw cyclesol] 23
HNEE &AAT I AT F=¥ GST &4
248 93 01 M potassium phosphate buffer (pH 6.5)
o] 25 mM GSH, 1 mM CDNBZ #H7I3 reaction
mixture £4-& 100 wW® Z+ welld] 718t 187 plate
shakero| A wurgl &, 387t &35 9 Z71E microplate
reader, 405 nmo A A5Gt GST A4S ¢ &
WA &2 bicinchoninic acid protein assay kitg AH&-

ste] 4T

Mz glutathione &2t £H

Hepa 1clc7 AI¥W e % GSHe| #a-& Griffith s [2]9]
e Wyste 9%6-well plated] s 33t} &, Hepa
1clc7 cell& 96-well plates] $19] QR A4 f=o} 22 W
Hog HEE HFAIL ARE APt ANEAT
Z 4847 5 wj¥HS vE]3 phosphate buffered saline
o2 33 M3} freeze-thaw cycled 33 HHE sl A X
2 88170 &, 2 wellol 40 g stock buffer (125 mM
Na-phosphate, 6.3 mM Na-EDTA, pH 74)& 7}stx 6
mM 5,5 -dithiobis-(2-nitrobenzoic acid) (DTNB), glutathione
reductase solution (50 units in 10 m¢ stock buffer),
NADPH-generating system {0.5 M Tris-HCl (pH 7.4), 150
mM  glucose-6-phosphate, 50 mM NADP', 100 units
glucose-6-phosphate  dehydrogenase}& E% % reaction
mixture 170 g9} WA Z T ARLol A 5E7F wykalH Al
w8271 & microplate reader, 450 nmoj N FHFEE =
Fstgty. GSH ##Fe GSH EFIHos AN,
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nmol/mg protein® 2 ¥ A|5lgon, GSH &9 Hl= o
&7 o3t GSH ¥3} X3 gerdde o) A€ GSH
oFo] vl &2 Z2AFHT} AT F ohilF.2 bicinchoninic
acid protein assay kitZ Alg3lo] BSAZ XF T &
HoZ o]§3 FF HFAS Fdtn 1 ¢S &8t

2

Quinone reductase 84 | 21}

IZYGHA GAE AF AadE 4¥HEY] Y3}
o HEAS FE48A)7]E phase I enzymed] 3
U QR A4 F=aAAE AFY TEHESL Hepa
1clc7 AZE o] &3t A AT A 1XFE(25 ng/
m)ol A 2ol Hlste] 3.08f FIHE Ben, 05xF
A 7 2 FA 36uY AR FEES EJH
(Fig. 2). o] A}, 39 7HHHIER] Hepa 1clc78 A&
Ao TFIFFAL QR NS FE}T, ATk
A 05xGA 7HF & FE&S YeERUT

MEZ4Y glutathione S-transferase

GST &4 a¥E #as 49, T34
A gizad v 14819 FE&S BYL, A% AHEH
24ty FRME & A=adst dd (Fig 3).

lutathione A4 =3}
Jolo] ]38} glutathione A4 Hepa 1clc7 Al

o

N
T

Specific activity
(ratio)

0 0.1 0.5 1 3
Concentration (X}

Fig. 2. Induction of quinone reductase (QR) in murine
hepatoma Hepa 1clc7 cells by TMAS.

Experimental details are described in Material and
Methods. The values are mean®+5D (n=3).
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Fig. 3. Induction of glutathione S-transferase (GST) by
TMAS in murine hepatoma Hepa 1clc7 cells.
Experimental details are described in Material and
Methods. The values are mean+SD (n=3).
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Fig. 4. Increase of glutathione (GSH) levels by TMAS in

murine hepatoma Hepa 1clc7 cells.
Experimental details are described in Material and
Methods. The values are mean +SD (n=3).

oA AHE Az, 05XFEAA 154, IxEEY <+
Be gt M EA glutathione levelo] 1.6819 F7H&
eI ATt (Fig. 4).
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QRo)Y} GST9} Zo] phasell drug-metabolizing enzymes
9] §-5%& chemical stresst} carcinogenesis®] initiationo]
e a8 WoyrFoltt. §49 fx FHHo] ostd
drug-metabolizing &AE #E3e EZAE phasel %
phase T 84E 2% $7IAl7]& bifunctional inducers
(planar aromatic compounds)$} phase I E4%H F7}
A 7]1E  monofunctional inducers (diphenols, thiocar-
bamates, isothiocyanates, 1,2-dithiol-3-thiones)7} SITH1].

Phase ] E4#EE HUEEE 43 2HEZ (u-
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timate carcinogens)@ u}t7] W&o & FE AP AR o]
o 28Bg oAl doHEde G E 42
freAelt.

FEEFANE AHY HIAE Hepa 1C1C7°ﬂ ﬂaﬁ}

monofunctional &4

92 o 05x 24 369 QR 44 FE&T HYO
2 EawolRy, 2UE

Ao YAITEAA yg% quinone
] 93 NEY 54 2 AEZY DNAEARS fleiE 72
2280 olo] TERFHAe] 9% phase I enzymes

91 44% 9 84 W8E 2959 23909 mo-
nofunctional ¥+ bifunctional &4 FEAZAMe FH L
FZgFFAY s agHY dodlEREMY A
98 Bag 77 2 Aol

31918 glutathione (GSH) Fgt Oloﬂ‘%}‘jl‘ﬂ 2380
AgdEd. GSHE A ZuUdA gyst 715< 7t gle
1, 53] WAl e HAFUERZEE HFEE B3
t}. GSHE A< ghatstAz wetas4 ¢ initiatono]}
promotiontA| M AEE B33 4 101, initiation T
A e GsHe AzpAsAel 4E2 A FEZHo]
DNA9} Adsle] oS Suksle= 728 wholZoh. Promotion
Al o = oxidative free radical®] &2-& Aojgoz A
wotantgo Asjdd 4 ot Aflatoxine] & 1E%E 7t
A Fo] B 4o GSHE Fo3tge o Yol 2438
t}. &3k butylated hydroxyanisole> GSH ¥%#< %
AM BdHFE AFFHH4]. o2 ATEl
GSH7} free radical® AA%tE 23 FAE AF3oh
I GSHE 949 5420 Axd A48 o I
AU GSTol| 98 54Ed37 75%0}04 'GM 8|
715& 7HAA Aok GST&=
o gh3Ae] & JAEERE
S o5 ¥ Ao AR TIFUFAL Hepa
1clc7 MEAM GSH, GSTY AA &S .
A EY GSHQ] A& 238k Axd 24T kel
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reductase (QR) AAFEE AFH THFAFS Hepa
Iclc7Z8 o) &3t 243 Ay, TIFGILAe AHYs

Hepa 1c1c7914 QRAA o] fr=H At £ FFZFAA
2 phase M detoxification 3 49l glutathione S-transfer-
ase (GST) &4& £7}47) 2 glutathione A A% ZI7MA A
t}. QRI GSTE 7HA|EolA F2 AAEE phase TAA
2 dorEAd 98 Yojue Edwleld FUE AAE
welrn WEAE BE3 AL Ao deA Ut
e B Agld EFYHAGL QR B4 44 FE

glutathione $% %7} 9 GST 3484 Fuls phase Il
detoxification®] 7)&& %38+ ¥rek3}A o blocking agent®
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