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Abstract

The anticarcinogenic effects of various food components on human cancer cells have received much attention
in recent years. The precise effect and mechanisms of anticarcinogens in food materials on cancer cells have
rarely been investigated. This study was carried out to determine the effects of Daucus carota L. leaf (DCL)
extracts on cytotoxic and chemopreventive effect on human cancer cells. The experiment was conducted to determine
cytotoxicity of Daucus carota L. leaf extracts on HepG2, HeLa and MCF-7 cells by MTT assay. Among various
partition layers of Daucus carota L. leaf, the ethylacetate partition layer (DCLMEA) at 500 pg/mL was shown
to be most effective on MCF-7 cell lines. The four partition layers which are DCLM, DCLMH, DCLMB and
DCLMH were less effective in inducing cytotoxicity than DCLMEA was. We also determined the induction
of intracellular quinone reductase (QR) activity by adding DCL extracts on HepG2 cells. Among various partition
layers of DCL extracts, DCLMH and DCLM were tested to be most effective with results such as 4.9 and 4.73

with a control value of 1.0.
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F-Z 4] QA oF A EEe dliZ Al E B4 EoHcytotoxicity)
2} quinone reductase(QR)-F-%& &4 4 7 Mof] ALE-3}g]c)

A ZAE | 285 Ak & NP-40%} menadione-2- Sigma
(St. Louis, USA)A} A &2 F4] 3¢ A ¥ 8l L flavin ad-
enine dinucleotide(FAD), dicumarol # glucose-6-phosphate
dehydrogenases Amresco(USA)A} A &8 F43toH,
minimum essential medium(MEM), Dulbeco’s Eagle modi-
fied medium(DMEM) 3} phosphate buffered saline(PBS) &-
& Gibco-BRL(USA)l A sl 3hed owf, 29] Aol AH-§-
g g g Aok 53 e AF-E ARE-slch Ao AFS-
g 7)7)& oA E ullek-g- 9] 8l CO: incubator(Forma scientific
3546, USA)E AH8-3191 2, 1.9 Clean bench(Vision Scientific
Co., LTD., VS-1400 LS), Rotary evaporator(Tokyo rikakikai
Co., LTD., NN10522423, Japan), Microscopy{Leica Mikros-
kopie & systeme Gmbh Wetzlas 520802, Germany), Deep
freezer(Ilsin Enginering Co., DF 9071) % UV- spectropho—
tometer(Pharmacia Biotech 80-2105-20) %5-& A&-3}¢ich
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A g2 AHE 929 (Daucus carota L. leaf)-& Ax ¥
E 433l methanol s YA A 7Lsta 37°ColiA] 2l el

9] A =43} Quinone Reductase =& 7} 87

oFgF F 4 7F Eok 33 MBS A AFFHT2 3
ot A7) F 54 Azxsigd o o] vekE 355 (DCLM)
< t}A] ethyl acetate(DCLMEA), hexane(DCLMH), butanol
(DCLMB) ¥ 4Z(DCLMA)2 2 7tz -3 8la 7 & 7
brE & ERAzE o] B2R Ee] A 82 AHE-3)
3 tH12).
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B Ao A3 gt ZFE QA 2kt Al E£<] HepG2
(human hepatocellular carcinoma), A7 %<t Al £2] Hela
(human cervix adenocarcinoma) ¥ -fa+sd A2l MCF-
7(human breast adenocarcinoma)2- 24 1999 39 ojA
24 FFHEr)Ed AT TR NE Eeobdott
HepG2AH 25 MEM medium, HeLa®} MCF-74 £5&
DMEM mediumel] 10%9] fetal bovine serum(FBS)™} 1%
100 units/mL9] penicillin streptomycine] -3 Aoz
T-75 flaskel] 0144t 3, 37°C 5% CO2 incubatorell 41 mono-
layer 2 wioFatglct. 9] 359 A EFE AFdell 2~33]
A% 2 wA 2 T 8L flaskel] A E7} 5% 10" cells/
mL#A = Z2] 59 phosphate buffered saline(PBS, pH 7.0)
o g 28 A3 F trypsin-EDTAE A &]3te] nletol A A
EE 2ed ¥ uiefdos AT} FauF FAEHEE 3
A sted T-75 flaskell 10 mL# &3 F+9]8kaL 4~5d vt} Al
i ufokstm A Aol Ab-g-stad el Al siekA] Zh2He] pas-
sage number”} 103] o]AduE AA AL m 2 LE A2
& AZE AWl oA wlekste] At
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o) B3 8o A E FA At 3-(4,5-dimethylthiazol-
2-y1)~2 5-diphenyltetrazolium bromide(MTT assay)& A}
43te] et Th13,14). F Z7ke] QA A EFZE 1x10°
cells/well?] X & 2331 24-welloll 2H2F 1 mL4 3 7)3}e]
242 7F =k 37°C, 5% CO- incubatorel] wioF3lt 5 A 59 &
uf ] 2358 7}t ol A k2] dimethyl sulfoxide(DMSO) el
%032 100, 150, 300 2 500 ng/mL2| F=2 3713k cl.
Zr A ge] 4v) B3 ES VIR A 8E 484 7F B ul kgt
% 7z} welloll PBS $tEdel =l MTT 4998 100 uL¥ A
7hsbed 4217k Eb ohA] wlkAI 7] F well nietel] HAA "
formazan®| €01A#] %A A5A& AA F DMSOst
ethanol& 1: 12 E§e £ 1 mLE A rpste] AAH3F] 5
% UV-visible spectrophotometer2- ©|-4-3}¢] 570 nm<2} 690
nmell A 7+t A3l ch 2T AZFF 100%2 & 3}
a2 AdA el NZARIA &S ko)

Quinone reductase(QR) #&= &4 3

QRAA -F= &3+ Prochaska®} Santamaria®] ¥ (15)
< A5 HYPste Ak T-75 flask®] Al FE71 80%]
A} ZA181A) 9 24-well plate?] 7+ wellell 1x10* cells/
mL¥ =% HepG2A 258 ¥-5-8}, incubatorel 2447} &
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of wiokgt ¥ el EYES 742 DMSOe %o 25, 50,
100 ¥ 200 ng/mLe] F= 2 78l ohA] 2447k Fat o)
& ohF MFA L AASAT W27 AAR 7 wellol
250 pL9] lysis buffer(10 mM Tris-HCl, pH 80, 14 mM
NaCl, 15 mM MgCly, 0.5% NP-40)& 7} ¥ 37°C, 5%
COz incubatore] 1087 T4 Al ZE lysisg+ ¥ reaction
mixture[10 mM Tris-HCI(pH 7.4), 0.5 mg/mL BSA, 0.008%
Tween-20, 40 uM FAD, 0.8 mM glucose-6-phosphate, 2
U/mL glucose-6-phosphate dehydrogenase, 25 pM NADP,
40 yg/mL MTT % 1 mM menadionel & &3%3ld wellell
1 mLA A7}3ted 58 Fob wh-g-A12] - 4k-g A x]4-e9l 103
mM dicumarol, 0.5% pyridine, 5 mM potassium phosphate
(pH 7.4) Eg42 250 LY H7bste] A 408 A2 A7)
3% UV-visible spectrophotometerZ ©}-8-3}4J 610 nmell A
FHEE FA3 Adbstlch 2=z S g U3
set2] well plateell &t crystal violet G Aup o 2 = =F3}
ek AEE A star 24417 sk F uix & AAs
0.2% crystal violet (in 2% EtOH)4%-& 1 mL4 A7}l
1087 G F 94 S/FE 287 AlH sl 2 well
o 0.5% SDS4-9-8- 1 mL#4 7}8}ed 37°C incubatorel] 14 7F
WA 610 nmel M FFE=E A5
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Z5-9 Al Z£5F<l HepG2, HeLa ¥ MCF-7¢)) zt7t2)
A RE F=o ute} Arista 7247k whokst A dl 275
AT Az rok Halg 244 7kt A7 o2 Fastg

o B =&of|i]i= HepG2A] £ DCLMEAZ3% DCLMB
32 HA3Fxe 500 ug/mLE A 25 H71E F A 2o ¥
5 Hasigoh
Z o
g2 methanol &8 9 #2329 =8
AzE G2 95 g& methanolE 64 2F HFE- ZZ3}o]

30 g& ¥l ©] methanol % %(DCLM)-S n-hexane,
ethyl acetate, butanol B 5~5-2} 7t &-vj ol w}e} R 51
v hexane #33(DCLMH)-2 5.23 g(17.4%), ethyl acetate
#&3(DCLMEA)L 045 g ¥ butanol ¥ 3(DCLMB)2
1.9 g(6.3%6)42 747k A%l L.m] v A] $3(DCLMA)| A
= 1856 g(61.8%)¢] &8 LUt
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100, 150, 300, 500 ng/mL & A 8] 351 aff c}&3of vl a4
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7hvrebgon g F7HAA 7 A H s =<1 500 ng/
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Fig. 1. Inhibitory effect on cell survival of the fractions of
Daucus carota L. leaf extracts on HepG2 cells.

DCLM : Methanol extracts of DCLM

DCLMH : Hexane partition layer of DCLM

DCLMEA : Ethylacetate partition layer of DCLM

DCLMB : Butanol partition layer of DCLM

DCLMA : Aqueous layer of DCLM
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Q1A 2F-F-sF Al £54) HeLaAl 250l 343+ A 2+ 2.4 HepG2
9] A} ¥ i DCLMEAOIA ¥ 24 & AX5A Zrt
vebtel & A 2% 5 100 ng/mL2 2 A 718lsl & of 24.7%
o G AEEA A3E By o Fx S we} oA
22 Z71sA] 500 pg/mLE 7H& o) 57%9] A5 Ry
t}. & hexaneZ¢l DCLMHE # &5 %l 500 ug/mL 73
£ o 413%] AEE=AHEFNE Bl on 1 ¢ 29 DCLM,
DCLMB % DCLMAZo)| 4+ 30%7] 5] & & 34-5 et
Walch Fig. 3& Al fabst Al 259 MCF-7¢ 3% 7}
AR B3 B0 AxEA & el 71 22 ethyl acetate
249l DCLMEA®) 4 HeLaA 59} v]5:8 37} eyt e
o Aol AutE o g olF e A ZEAE el
t}7} A #H a5 E el 500 ng/mLE 3718 & W= 62.8%
o) 8345 vhetulo} o} 2 A EFo) v & vl 2 E3E
B4l a8l 3 MCF-TAI 259 A% Abg A8 AZF
HeLaol|4] &32 ¥4 DCLMHZ2 #¢] nlefgt A& v}
I2a8iEel=3
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Fig. 2. Inhibitory effect on cell survival of the fractions of
Daucus carota L. leaf extracts on HelLa cells.
Experimental groups: refer to Fig. 1.
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Fig. 3. Inhibitory effect on cell survival of the fractions of
Daucus carota L. leaf extracts on MCF-7 cells.
Experimental groups: refer to Fig. 1.
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Quinone reductase(QR)FT &4 &Exf

X o3 Lol £9]% quinone reductaset phasell +53} &
4 F otolnt B vhae] A 2o} 5= gjEAQ] Aoy
quinone$ Ao} thdF B & A7}t ol 1 ghet 2Fgo] =
@ st Eel oa FrE2ch16,17). QRF= 4 54
& wo} At A gHalA 8lr] 918 Al F/2 FEAE
o] -3 4= gl = & Al § ol A= HepG2E =3i3te] A&
s5lel e 1 A 3= Table 1ol Yebet olvh HepG2A £
Fof 2 B ES 272550, 100 2 200 ng/mLe] T =
2 F7heiad & o ArHEY s el i QR 84 o] Frtee

N oglo

&g »9lon E3] hexane®< DCLMHS} methanol3
ol DCLMZollAf vf-¢ g5 ukgt shofj} Z34-5 viehlial
o} = Al g ¥l &S 12 23k 9 DCLMH%
2 A FEql 25 pg/mLoll A 5] 5.08u] 2] o}F £ AL

g4 & deby e wl s 24l 200 pg/mLE F7HA A&
= 499049 o} f-2]H 4l QRA-= BAAE ebgch B
<) methanol %<l DCLM°ﬂ A% hexaned A9 o}& o
Bl &) v & QRA-E A S Bolor] & oEA]) A9
F vetdlel H7bs R 50 ng/mLel =l A= 3.83u 2] &
& Rolchrl 100 ug/mLe] 55 H7HA 7S W DCLMH
¢} vi4=3F 466909 QRF-%= &35 velgl 2 200 ug/ml
A= o] e 47302 Fo)H ) A#E vehidt Ethyl
etateZ<l DCLMEA#2} butanol3<] DCLMB®l| 4]+ hexane
% of vl el A= kgt Fel At T o EAHQ H S et
Wl oz & 35 =4Q1 200 pg/mLoll A & - ] kol v & b2k
1688 2 147v19] QRAF-=8A EE Jebidch
o] 2}z g A 7= Bae 5-(12))] &) 71 & 2] &
A3 2o QRAZEA Aol it AT} vlsh & ‘2“1:[“1]/‘1
ARE-g 2o o) 7 B8 3 5 DCLMH9 DCLM %2} QR+
= &4 3drt FEEUNF ofF w9t mE DCLMEA%
DCLMBZ 9] &#7} o} <fall gl o} o] ZAAw stk
QRfr=asdd = fro]de] A =& utelrt.
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Table 1. Effects of various partition layers from methanol
extract of Daucus carota L. leaf on the induction of quinone
reductase in HepG2 cells (specific activity : rate)

Conc. Fractions”
(ug/mL) DCLM DCLMH DCLMEA DCLMB DCLMA
0 1.00 1.00 1.00 1.00 1.00
25 3.37 5.08 1.06 1.03 0.76
50 3.83 4.28 1.27 1.28 0.85
100 4.66 4.72 1.53 1.28 1.25
200 4,73 4.99 1.68 1.47 1.26

URefer to Fig. 1.



o] A2 RY FAE Bejato] 1 T2 E YA 53] 4
Fo712e ol 4 B ATAH B4 w54 A3 AAA
AL EEEERELERERERTEPCEREE)
W ERE A 7154 AE Al 223 AR D 5
A& Aoz Al

M|z o HEfSA ZhE
A L5 FA o AHE51%] HepG2 Al E£F2] 3efshy
F#-L Fig. 40 vehd ik 28 A g 2Fo 8 A48
HepG2 AlEZF-0]n B ethyl acetate®2] DCLMEA, C&
butanol&-¢] DCLMBE 7+ 500 ng/mL4 3 7}sl4] & w2
Al 7o A 254 Bxtell 93 HepG2 Al 52 v AFA o)

Fig. 4. Photomicrographs (X 200) of HepG2 cells on various
partition layers of Daucus carota L. leaf at 500 ng/mL.
A HepG2 cells (control), B: DCLMEA, C: DCLMB
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2 methanol & HA| &3} o] 5 7} Lo 2 28 sle] A
¥ A7 % SellA o] A8y 548 st Bt} 3%
2] oA Z3(HepG2, HeLa ™ MCF-7)& o]-4-3}o] A2 54
AdE & A= Ak o2 29 9] ethyl acetate(DCL-
MEA) A }& Zofl v| 8|4 vl 2 Ax54 237}
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