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ABSTRACT

Cytotoxicity bf Cazfthami Flos on Human cancer cell—lines(D

Han ]orig—Hyun, Yoo Kwang-Suk, Kang Sung-Young*

Medicinal Resources Research Center of Wonkwang University,
College of Oriental Medicine, Dongshin University*

The purpose of this study was to investigate effect of water extract of Carthami Flos on the
proliferation of human cancer cell-lines.

The effects of Carthami Flos on the proliferation of A431, HeLa, MOLT-4, K562 cells, Balb/c 3T3
cells, mouse thymocytes, splenocytes and human lymphocytes were estimated by MTT colorimetric
assay.

The results were as follows; _ _

1. Carthami Flos did not effect A431, Hel.a, MOLT-4, K562 cells.

2. The cytotoxicity of mitomycin C on K562 cells was increased by t‘he combination of Carthami Flos.
3. Carthami Flos inhibited the proliferation of Balb/c 3T3 cells.

4. Carthami Flos stimulated the proliferation of thymocytes.
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5. Carthami Flos stimulated the proliferation of splenocytes.
6. Carthami Flos stimulated the proliferation of human lymphocytes.
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B Mk KESE BREX L8319 4R
d FH, BARERE, 2R © AREESE M
il RSt Utk 53] BEA 92 &%, 1t
BREEL SE OE B3k L BEEYd BE,
BiffAT L2 B2 MERC dF=x )

RE EHT T NBEISEL £8d 9@
Biko] At EFEM MY RFE A MW
HAAY M) RRBR L BLE PHEY &
A7l W] FigEe EA AT BEE #
e g ol MEREL ®Rd 93
o BElfEfel 3L N2 fifHY BR =
< F1 Joy 53 XAWMELH FRAT HiE
BE Rl %0 RESD A .

2 B¢ ETEHC 9 HUEE BRE HrEe
F2 MaBkel BHY BHEEL T HoldAwt
Bidlc Mladtte HA T 8F FUEEls HAE
3t HiEKS BmA7 L EIFEE 2494 e
WA 27 9% $HEL #iFHD Aon'?, o
Ftkel g B LS 7T i
€ ERIME fiftte] oz g3 Es B2
3l AR8 RRE%#EAR(human epidermoid carcinoma)
U A431 M, FERMH(human cervix epitheloid
carcinoma)q! Hela #iff5, 28 MmAMHE(human
acute lymphoblastic leukemia)?] MOLT-4 #ff, 18
¥ E Bk S MM (human  myelogenous leukemia)
2 K562 Ml oi¥ MiaEs S Bizmsged, 5
FEFIY mitomycin C&} A EEINE e
MigEtS BRI ¥9 EFMEEY 0T M
fasis WFEIN7) Hsd o2 @HEFeR
(Balb/c 3T3), =h¢2 Kafg ¥ I2EAER, human
lymphocytesl] @lX & MBS BHT BE &
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II. B8 M8 X BiE

1. R& M#

1) R% 8%

ki R BEEE PHR BERRCdE 6~38%
Balb/c 3T3% wH¢&(FR)E AT

2) A% A s

KRR AT HBES  Dubecco’'s  modified
Eagle’s medium(DME, Sigma), RPMI 1640(Gibco),

mitomycin C(MMC, Kyowa), fetal bovine
serum(FBS, Gibco), trypsin(Gibco), penicillin-
streptomycin (Sigma), Dulbecco’s  phosphate

buffered saline(DPBS-A, Sigma), 3-[4,5-Dimethyl-
thiazol-2-yl]-2,5-diphenyltetrazoliumbromide(MTT,
Sigma), Ficoll-Hypaque (Sigma)ol® 7g} Rz
< 189 HEL #HEASIY. FARBRE cultwe
flask(Nunc), multi-well plate (96-well, Costar),
Microplate Reader, (Dynatech MR5000), CO;
incubator(Vision scientific Co.), centrifuge (VS-
6000 CF), inverted microscope(Nikon Co.), freeze
dry apparatus (Labconco)5& {#/3tsit}.

2. B® &

1) sre) mm |

A BB ERE BHE B BHERIAN B
Ee) A€ WA mRsie] AT,

Table 1. The yield of water extract of Carthami Flos

BEL E£RE K BR(%)

#L7TE Carthami Flos 21.0




~dg e ;

£L7E 30goll Z&EAK 1,000 mlE pndted pn# Hhib
& %, @3 BES rotary evaporatorZ B
@ &, freeze dryer® HERESIY BERS €
(Table 1), MEREERRF KX BEANY H
membrane filter(d 045 um)Z B gt £H
3t o

2) Mk 9 ABHE BEERGH

A431, HeLa ¥ Balb/c 3T3 #ifigt= DME 35#h
&, MOLT-4, K562, =t9-& Moz 3 FRfidigst
human lymphocyte= RPMI 1640 i1 E #FH3IA
o o= 10% FBS9E  penicillin-
streptomycin(100 units/ml, 100 gzg/mD< Hmsh
o ER3A.

R BELS 110~120 kR 3% fRez 3
9\‘15} fHfE B R M R FUERS B8

& BEs] 9% BRES RMREE 29X Miss
C"Eﬂ%s}‘?\ic}

3) MTTiel &% i BHER JE

A FHol FAT MTTES Mosmann’o] Baggst
o Kotnik5 o] #HAIZ K2, %-well plate
ozt welloll #BRE RHEEE 100 #1( 2x10° cells/ml)
€ #fEstd 37Ce CO: incubatorol X 24X #
£Y % BENS HBY B/H 10 £18 931 37
T& CO: incubatorolA] 48717t 3&ESIN ). B3
BT 4RFM Ail 5 mg/ml BEE DPBS-AC HE
d MTTHAK 20 p18 2 wellol] Hmstn E&E &
TE7EA BEEKE LS EESAC SR KTR
BERS BEI % £HE formazan crystalS
DMSO 100 ¢l2 BHEAZ U BEd 24 well
®¥EE Microplate ReaderE Flfst 570 nmell
A BIESHy HEIBEES BYEES hEstd MRE B
RS BORE BRESIIT

4) fEfatEo U)X & Ao B
Mgk URle 7Ry BES dolBr] 93
7+ welld] MIEE 2x10° cells/ml EEZ ER&s T

A174 A2% FB 32%-

AN R WIEE WEAY T ALY BE
& st BB} 9% M- HkoT WE
SFsh.

5) MM AE mitomycin C9] ICs BITE

BiEMEe e 50% MEHE £ de
mitomycin C¢] BE(IC)E T371 A3 & wel
of IS 2x10° celly/mlZ BRESIT 4AIZ 123
st MERE WEAZ F, HERE S5 BER
Erlacke] EEIlY ) FA—F HFEoE BiEs
9 ICxo & HE3IHT

6) FEsfEire] ulxj=
B e
EMlate X fI7Esh ﬁ%ﬁﬂ«l HARE &
e golry] I8 2z welldl fMEEE  2x10°
cells/ml #@EZ HESIT 24A7 2%l MRS
MEAD & S5 EEe fIEsh HEEY ICo
BEES WED M BEA ) A—% HE
oz giEsg. '

769+ mitomycin C A

7) k-2 iR L BREaiae]) S8

uh9-2e] glg L ERAR SBE Wysocki® %
Mizel5"¢] Hkg FIASI%Th Balb/c 3T3 vh¢2
£ EHREsd BEAD ¥ BT KR € EE
< DPBS-AE Y& petri dishdlA] ZA #$wstn
stainless mesh2 @3l 23] ¥E#E? vh 10 ml
EHBEZE ZA2YHA ERERFRS EEtd 1500
mmell A 105 ELoBEsIET oA e
DPBS-Adl| #ZIFAA 33 RE #5tHE F bR
9 RS SBstdon SEY WiE ¥ EE
fifEe] A£FEX 9 BMEEEE hemocytometerE F
Hate BlEstgot

8) "h$-2 Hafp ¥ EREMRC mXe iy &

Mol 2 EMEAE EWEKS RPMI 1640 5=
B 96-well plated] 1.2x10° cells/ml &=
st Concanavalin A 1ug/ml ¥ #I7EE #iin
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& # 37C9 CO; incubatorol A 48B§M 3 o
<, BE KT 45H gl MTTRES et
3% KTHR 01N HClYl #M&A17) 10% SDS 100
rl& 4 welldl FHinstn EXRABAIA 188:R o
BES % BEY Z welld) BRXEE Microplate-
Reader2 570 nmell X AIEs HEHHY REE
HE RRH BREXEE 50X fiFstd HEs
Ak

9) Human lymphocyte?] 48

Human lymphocyte®] ##t: Callard® 2 Ly
and Mishell® $9] JHkol wie} BERY A BF
9] m#El Ficoll-HypaqueBK S tnste Btstd
t}. Heparin ¥ 422 MK 10 mE Bty
12 mi®] DPBS-Ad ®EEH oS 10 mig
Ficoll-Hypaque?a# $l°l %R m#E S Fol 283
BAE OFEE ZA2HA M. 3000 rpmolA
304HE HEOLoEES % pasteur pipetS FIA Y
Ficoll-Hypaquels# 9130 %#£d Hizk Be
ng o9$ 56 39 DPBS-AZ HEIY
2500 romol A 104M EOSES A A2 M
faE DPBS-Ad] ZERHEAA 28 o kst %

hemocytometerE Flfste] S 4R ¥ &b
BE WEsHh

10) Human lymphocytee] ®|X|&= #1769 & &
fB€ RPMI 1640352 BBt 96-well palteo
12x10° celly/ml BES £EE &% S Hmeln
37C9 CO: incubatoroll A 48F§RI &% o #2
B KT 48 ol MTTRES Mt g
R TE 01N HClol %A 10% SDS M o
£ % BEYE 4 welld BRXEES Microplate-
Reader2 570 nmell A RISt HRE 2 ®IEEEl
e HEHY BREEE §4%k= BEs}o HEs)
et

II1. RERRHE

1. fEMAREAEON OIX|= #T7EQl BR

A43], HeLa, MOLT-4 % K562 fgitol wixie
fI7Ee] BEMA HRE Lotry] Hsld Z @i
Hol fI7E8 01,1 % 10 pg/miE £%& trsle 3%
B3t AIEE AYshA e HEHY mis
FRE 100%2 St5e W =& Mol Mias
¥S YEliA] 2 AcHTable ).

Table O. Cytotoxicity of Carthami Flos on human epidermoid carcinoma(A431) cells, human cervix epitheloid

carcinoma(HeLa) cells,
myelogenous leukemia(K562) cells.

human acute lymphoblastic leukemia (MOLT-4) cells and human

A431 Hela MOLT-4 K562
Control 100+17 100+15 - 100x36 100£1.7
Carthami Flos 0.1 101.2x09 972£27 979%3.3 92.4+26
1.0 976%21 98.1+26 946x20 942%52
10.0( 2 g/ml) 101.6+0.7 101.6+24 99.0£14 108.7+14

The value represents the mean*=SE from 4 experiments.

*; Significantly different from control group.
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~@FY 29 : AT AR EAmEY) TiAE gE-

2. FEfEpEAEOl CHst mitomycin C9 ICso
RE

& JEMiEte] 8BRS 50% MIHIstE mitomycin
Col BE<E Table ¥ Zt}

Table TI. ICs of mitomycin C on human cancer

cell-lines
Drugs ICs0 ( ug/ml)
A431 10.77
Hela 357
MOLT-4 0.46
K562 22.1

3. FEfEREAXO| O|X|= #I7ESF mitomycin
o| #AERIE MR

il v = L7t mitomycin Co) A
BE HRE Lolur) 8 AfEE 01,1 L 10 £
g/ml7bA] pndtal mitomycin C9 ICs EEE Himn
gto] 13l Y k. Mitomycin C9) ICx BES
¥ HEBERY MBRLEFES 100%E e o,
A431, Hela, MOLT-4 fMfgdM = (762 #HA
EEIAA M 8o FER BB EER
3 d ER7F i 28y K562 Mgkl A=
10 ¥ 10 xg/mie HA EEY BoA K562 i
ighgo] HUER B RER 2d AR AHE B
A}t (Table IV).

Table IV. The combined effect of Carthami Flos and mitomycin C on human epidermoid carcinoma(A431)

cells, human cervix epitheloid carcinoma(Hela) cells, human acute lymphoblastic
leukemia(MOLT-4) cells and human myelogenous leukemia(K562) cells.
Ad431 HeLa MOLT-4 K562
Control 100£1.7 100£22° 100£15 100£1.7
Carthami Flos 0.1 105.3+2.0 965+1.2 102.2+1.0 96.0%£1.3
1.0 99.7%+1.3 96.1£3.7 102714 8.2+16"
10.0( 2 g/mb) 104.0x2.1 95.8+29 105617 83.2*16"

The value represents the mean=SE from 4 experiments.

*; Significantly different from control group(p<0.01).

4. 3T3, Thymocytes, Splenocytes,
Lymphocyte #HiE4E0| O|Xl= #I7EQ
HR

vl BHEFMAEES Balb/c 3T3 Mig, vl
MR BER 2 BEAE EER 2
human lymphocyted] W #1769 BEREES ¢

olr7] gt I7EE 01, 1 % 10 pg/mlE &%
makz, HERRES MHEFERES 100%2 39S of
Balb/c 3T3 #fife] 87 HEL vAA] gtevt
ok KIRAERE SRR, cle2 BEEE SRR
% human lymphocyteel] thate] #I7E 1.0 2 10 «
g/mie] BEAN EiES 8inAZHTHTable V).
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Table V. Effect of Carthamni Flos on Balb/c 3T3 cells, mouse thymocytes, mouse splenocytes and human

lymphocytes.
Drugs ' 3T3 Thymocytes Splenocytes Lymphocyte
Control 100£2.0 10005 100+1.0 100£16
Carthami Flos 0.1 962124 101.4£0.7 106831 103.7+38
1.0 943*27 105418 1181+29° 111123
10.0( ¢ g/ml) 95,119 121.8+1.1%" 1403+32" 112.7+05™

The value represents the mean+SE from 4 experiments.

*; Significantly different from control group(*; P<0.01, *+; P<0.001).

V. £%

FIEE FIEM( Compositae)dll B3le 144 =
AQ AEY TEROE EF fEe] Eilfao] H
W Bl REste Bog AT 1EY] HkeE
FEEHNY BRSO, FRolth MESLZE 1§
IRAR, pibEstel M2 A3 LEE, B, &
B e EH RS RMEXHE A FHEN &
mﬂqlo-lm.

fIfeel R4S fitafakel carthamin (0.3-0.6%),
HEEFEQY saflor yellow(20-30%), EtRxol=<l
carthamidine, neocarthamin %ol 24, g
=2 afsy gEERoZE B & Ot
MBI o2, BE7), RERE u%9], 7| 59 F
= d8d in vivo, £ in vitro X BEXS
¥oln #Bie KES JehdY. kBdA= B
BEHS BEEY RS oA o] FAE

HHEFEAA BESy Hgmoz Jehdoh BE

FEgo dHNE REFEHS doriA ﬁsﬁat
ROl A= Yth

o8, ## 59 d289 FEd WA, Eis
EPe AZAR vlolgl 2T Y FEEM, W
B 59 rat 2E8~ ®Eo Y Hre ol
4 gtk

2 BBAAE sk Atz ¢8R fiEs
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EiFstd A  EEEMAM(human  epidermoid
carcinoma)?l A431 #fE, FEZEMM(human
cervix epitheloid carcinoma)?l Hela #f, &
B MR #fE(human acute lymphoblastic leukemia)
d MOLT-4 i@is, 8% &8t mA#a(human
myelogenous leukemia)Q! K562 #Hfad] h3t #BiE
Be BRI, FEHQ mitomycin CoF #
Adte EEsIE W MiaEie BEEINCG
8 EEMMEY dit MiEEES R Sled
o9& MHEFMEBalb/c 3T3), v KiE 2
A8, human lymphocyteo] vIX = MEHEHS
®atsta o

FIEE €2 M I 25T AR ZEatd
e MEfaEte BT BE AR &MamB A
faEQl MOLT-4 #ff, M Mt A431 48
i, FERMMREY Hela #iE, BHEHEMOmE
MifEeE) KS62 ifEel oisiAM MaEmie vrehd
2 &Rt

EtfF HUERIR! mitomycin C(MMC)Q} HREZR
€ B3ty B JUERIY fFAS #BAEd F 3
= FEEHES B S &R A431, Hela ¥ MOLT-4
fofasEel ois] ALTEE mitomycin CoF HA EEA
mitomycin C BEfR EER 3] F8F Miast
< BEY & oy, K562 Mlate] dis) 407k
£ mitomycin C$ #H BEERF mitomycin C BB
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BRER tbel 17% A= MiaEkS #inAZe
Y, ol8ld HERe BHEfitamRd dsid
Test FUEEIQ MMCE #HA EAR FUERIel fEH
< BEANE F ALE Bkdle Aod, ojyg
HAKRE nEfe] BES €4 & U ™%
e Zolth oY fFAHS MEESE HEAl
uptake® st Yelde AU ojyd =z
Bl o8 fEAste RUAAE BH% HEsolol
g HEolrh

a3y kel s miaEie Jelde B

E2 EEMEY d3ldx Migsts Jeld +
AE "TEEME] 7] W, EEMERS] Zdg 7}
7 &3] AM85+E Balb/c 3T3 Mfgkeel disiA 4L
e MiaEns JetdR g

—RHI 2 HEEIES f&Mmigel did BlER
o] sledez «8A Y2 fITE7E =F¢=
Bois, BBEAEAE 2 human lymphocytes] @lx: o
gL AEFeEA RFMEHEA AP BFRS W%
sl Botth o AR (e WIS, MR
2 human lymphocytes2] E#S EimAlF )

V. $EE

Af8 EARfaEECl e AL7ES] EEMQ MiaEk
o HuEElel HARS  MiamEt, SRR
Balb/c 3T3 #ifE, vhv= MR R IR
human lymphocyteo] w3t HlaEMES BIESHS
o3 2L FERE A

1. £IfE= A431, Hela, MOLT-4 2 K562 #Efe
B &S VXA EHPch

2. fI7E< mitomycin Co+ A EER K562 M)
#FE-S mitomycin C BEERIRE O} HIHI8oh

3. fIfExT vh$-2 MHEZFMIEQ Balb/c 3T3 e
B MFsA

4. fITEE v9-2 BeiRMMae) B (RS

. KLTEE vh-2 RS BmES RSt

6. #L1tE human lymphocyted] €S {3t Th

w
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