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Screening of Cytotoxicity and Antimicrobial Effects of
Extracts from Atractylodes macrocephala Koidz.
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This study was carried out to evaluate cytotoxic effects of Atractylodes macrocephala Koidz. (A. macrocephala
Koidz.) extract on NIH 3T3 fibloblast, SK-MEL-3 (HBT 69) and KB (ATCC No, OCL 17) cell lines. Disruptions in cell
organelles were determined by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazoliumbromide (MTT) assay. 102 mg/ml
Concentration of A. macrocephala Koidz. extracts in SK-MEL-3 showed that their susceptibility (sensitivity) to these
compounds decreased in the following order ; adriamycin > H.O > ethyl acetate > ethyl alcohol > chloroform >
n-hexane in SK-MEL-3 cell lines ; 5-FU > H20 > n-hexane > ethyl acetate > ethyl alcohol > chloroform in KB cell lines.
In order to develop an antimicrobial agent, A. macrocephala Koidz. was extracted with solvents. The minimal inhibitory
concentrations (MICs) of each solvent extract of A. macrocephala Koidz. against microogranisms were also examined.
Antimicrobial activities of ampicillin and ketoconazole as references were compared to those of each solvent extract
of A. macrocephala Koidz. The antimicrobial activity of the ethyl acetate soluble extract of A. macrocephala Koidz. had
growth inhibition activity against S. mutans and P. putida (MICs, 500 ug/ml). These results suggest that the ethyl
acetate soluble extract of A. macrocephala Koidz. possessed antitumorous amd antimicrobial agents
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2. AJok

FBS (fetal bovine serum), 3-(4,5-dimethylthiazol-2-yl)-2,5-
dipheyl-2H-tetrazoliumbromide, RPMI medium 1640, antibiotic-
antimyzolic, Herpes, L-glutamine, Mueller Hinton broth
(Difco), HBSS (Hanks balanced salt solution)§-2 Gibeo A& E
Al26I oM, 04% trypan blue solution, dimethylsulfoxide
(DMSO)E2 Sigma AHES ARSI F&0l AT HO,
ethyl alcohol, n-hexane , chloroform 12|11 ethyl acetate= 7l
SR ALBTIATH

3. AEI1)

B24A] AR} Thin layer chromatography (TLC) plates
silica gel plate (025 mm, polygram sil N-HR/UV254, E.
Merck)E A28, A &I UV (Pye-Unicam. model
SP-400)2 AMZSIAUC) Flash chromatography A8A] glass
column, silica gel (Kieselgel 60, 230-400 mesh) % fraction
collector (Gilson FC 204)& Al&38ld £EI8IRct A 29 ek
CO:; incubator (Shellab Co., USA)E AME3IR 1L, ME4:0] A4l
2 Tl 30| (Inverted Microscope, Olympus)& AME3ITC)
MTT HZEAIHS ELISA reader (Spectra MAX 250, USA)E
AHEBIRT
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wE REEI MEERGE FFSY] 5l JYAER
NIH 3T3 fiborblastE AM23IGT, QHEE QI DB ESAMEA
ZQl SK MEL-3 &} 91X FZF4ueHE MEQ) KBE ARSI
om 9 MEFE AEUsh MEF 23o)a] Bopto} A

oll A Atk vhksiHM UESIFTE MZL2 COME v
(37°C.5.0% CO)ollA] 10.0% fetal bovine serum (Gibro, USA)0]
E§  RPMI 1640 (Gibro, USA)IAIS AMRSIRL, &37)0l
penicillin G (25 unit/ml), streptomycin (25 pg/mlE 75l
ARBBIRTE ARE 5l AR IS flaskS) MEE 0.25%
trypsin© & A2lstd, Turkgd ETFARIE 0|88l MES
7} 2x10* cells/ml7} HEE HERFAS THEUCEH
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gt R AR AIRECE AKEE dF s SHBEUYeE
HE) Rohlo} ARSI COn], Table Mol vt HI} 740
gram YHMFOEE  Staphylococcus aureus ATCC 29213,
Staphylococcus epidermidis ATCC 12228, Streptococcus mutans JC2,
gram SYM TS E = Escherichia coli ATCC 25922, Pseudomons
aeruginosa KC 2421, Pseudomons putida KCIC 8729, AA L &=
Candida albicans KC 1940, Salmonella typhimurium KCTC 8729&
ARSI, gt AELO T ampicillin® T thRteZ
ketoconazoleZ AMR3IFTE. AlZTuiol ALRE wixlE AlFY
epidermidis,
Streptococcus mutans, Escherichia coli= brain hearty infusion
brothE AHZ31%3 1L, Pseudomons aeruginosa @} Pseudomons putida
+ nutrient broth (Difco)& AHESIG O, wiXlol FE olAl5H
2T wig71olA] 5~78 Gk ARSI

HS  Staphylococcus  aureus,  Staphylococcus
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Azl e MESEE 58S 3-(4,5-dimethylthazol-2-
yl)-2,5-diphenyl-2H-tetrazoliumbromide Z &> Vo]l Q)5}3, Al
ZE W&o 7} gujy REEol tigh sjHolA] 48417 el
B &, 24 g TAISH MIT (Sigma) 50 pg/ml7t ZeHe ui ey
A wellxd 1 mi¥ o] 3A]17F tRABIRTE. kS viJH S W
2], dimethylsulfoxide (DMSO)E 2 mi/well¥ 20] 5871 A
24215k MTT formazang 8313} &, ELISA reader (540 nm)
Z MITY EBTE 58010 tizF vla ZARBINCE vl
OB E = adriamycing AMRBIG L, AE glo] EYUSE 21500
Al e MEZE controlE SIHTE
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BEHU|ZCE AEE BEAY] AASKd NH 313
fibroblast, KB, SK-MEL-3 M| Z& 2x10* cells/ml ¥ &1 24A]7}
A & W 2228 10° mg/ml S5 7SI wYs o}
2 T¥¥Eny (Inverted microscope, Olympus)2&E &S|
ARE Egaidict

8 S X BRFY 58

7t 8o EZoll i ST X ST ArA] BMY
g 0|83l Fsiict. & 2EES 10% DMSO HjAlgs
ol 83417 & A&E9 ELE HLET 2,000 pg/mioiA] 2
RET 3125 g/ml 74K 2003 T SMBINCE 4R 229

- 349 .



H2Y - QUF - bt - JUAL - AES - FYE - BFY - O]WS - WS}

A]& 2.0 mlE Petri disholl 5} oi7]0]l BiA] 18.0 mIE 430
A7 2@ ThE gAY 3 BZ0|2 5 mm BT TUSIY
A2 37T aig7lolA] 244174, RFS 22T wi7iolA] 5~7
o NYBIKCE Bt tHEFCZ ampicilling ALE3IR 2, &
A EUO Z ketoconazoleS 21zt ANZFIACE 2t wligko] B
U Hegd o7 E BEEI 480] 9185x] &2 7E ¢
2 5L E F4dAsT Miniumum Inhibitory Concentration,
MIC)'Z B3I

9. AR

ZE AEZde BRI ZEQAE AUSKIL, ET
Xpole= Student ' s t-testE AR2 S}, P-valueZ}
005 vl W BAIFCE Redo] ok #EsITh

4% 2 1%

£9 8 FEEY 458

WE 116 g 2t ) 58 mlE 100 ml §2 Eetidol @
I 20lA Hksh Al gk FE610]
FEE€ 04 mTEZ G &, oRAES SFIIZ 35Col
Al ZAAEEAN F WS 1ESId § FFE, ethyl alcohol &
&, chloroform £&E, n-hexane £&E 1)1l ethyl acetate
£ dAeH Zt 8 588 Table 1o] LERAUTE
E29 #5582 W9 FHEF X Wit £580] 57151
on, 4ol & EFEEAA 71 =2 £588 3
ARt FHE2 AR AT Ui FEE g Wi
HlZ it

=
i)

©

n o D

Table 1. Extraction yield of A. macrocephala Koidz. extracted with
different solvents.”

Solvent Extraction Yield (w/w, %)
n-Hexane 0435 g (376)
Chloroform 0673 g (583)
Ethyl acetate 0681 g (590
Ethyl alcohot 2003 g (17.34)
Water 4080 g (35.32)
2. wlZ0] 2ujd REE0] NIH 3T3 fibroblastd] £9] BEgo
nAle g
& (A. macrocephala Koidz)Q] B £ REH B BIIK &
718UE ALK FEE FEE0 U AIZEHBNE A5l

of HA FAMMEQ] NIH 373 fibroblastd] o] 2EE2E52 107
mg/ml ST E Helgt & MIT FHREHE ol83ld 583}
2t Fig. 1ol4] HE H}Q} Zo] NIH 3T3 fibroblastd] Zol T
Sk, &S] REE2 SEEZE FEEA OoF I MIE
EHE 388 = J¥eH o2 ZEEailE AY AEEY

MZo] ZEEEE 10° mg/ml 5T MSIET MEZHo]
FEYA PUCTE ZEHEEY 10° mg/ml REELE o=
9 2Mg A = AOE AR 0]F9] AR Bk
T2 o= it
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Cot  WAM ETAM CHAM HXAM EAAM
(10° mgtmi)

Fig. 1. The cytotoxicity of A. macrocephala Koidz. extract against NiH
313 fibroblasts by MTT assay. Plant extractss WAM: water extract of A
macrocephala Koidz, ETAM: ethyl alcohol extract of A macrocephala Koidz.
CHAM: chioroform extract of A macrocephala Koidz. HXAM: n-hexane extract of
A macrocephala Koidz. EAAM: ethyl acetate of A macrocephaia Koidz. Each
extract was examined in triplicate experiments (mean + standard deviation n=3).
Significantly different from the control values: * p{ 0.05
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W= (A. macrocephala Koidz,)Q] FEEE0] Qo) gl
HMEENS 2] 95k HA QA DE SWENZOI
SK-MEL-3 HZo] FZEEL 10° mg/ml BEE A2 &
MIT BEEIHE 0|88l AMZEHE BEBIYC. Fig2olA]
B dle 7o} SK-MEL-3 A Eoll thdld BRE ZEEolA] o)
AEEHE HYROH, 8 FEE XNTlA]l 741%E 718 2 AEE
de aEe 4 Aot I2lu HE FE50] B|adEQ] o=
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ZABIFTE. ot=gloptold] > B FEE> olHoHI0IE £&
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Fig. 2. The cytotoxicity of A macrocephala Koidz. extract by MTT assay
against SK-MEL-3 Cells. Plant extracts: WAM: water extract of A macrocephala
Koidz, ETAM: ethyl alcohol extract of A macrocephala Koidz. CHAM: chloroform
extract of A, macrocephala Koidz. HXAM: n-hexane extract of A macrocephala
Koidz. EAAM: ethyl acetate of A macrocephala Koidz. Each extract was examined
in triplicate experiments (mean * standard deviation n=23), Significantly different
from the control values; * p{ 005 * p( 001



WE FEE NEEEa gFaNg
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ZBIACE. Fig. 304 R nlol Zo] KBAMZol tisla] ZE &
E20)A oSt MESHE B oH, ol FEE 50 E &2
£ AglA] SK-MEL-3 M=z viEWINE 727%3CE 7}
F 2 HNEEHE FEE 5 JUCE IHYU HE FEEo] vla
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Holl sl BlaE tiel 22 €07 AEEHo] #4sIct
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= UKt MEo oSt A ANE SEHIEY, BEY £
Zo B Z&20] QMEQ] SK_MEL-3M Z 9} KBA =0 ik
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Fig. 3. The cytotoxicity of A. macrocephala Koidz. extract by MTT assay
against KB cells. Plant extracts: WAM: water extract of A macrocephala Koidz,
ETAM: ethyl alcohol extract of A macrocephala Koidz. CHAM: chloroform extract
ot A macrocephala Koidz. HXAM: n-hexane extract of A macrocephala Koidz,
EAAM: ethy! acetate of A acrocephala Koidz. 5-FU; 5-fluorouracil. Each extract was
examined In triplicate experiments(mean + standard deviation n=3). Significantly
different from the control values: * p¢ 0.05, * p( 0.01
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WE9] REEE0] SR8 pIXlE FE8E RARY] 9
K gram QTQl S. aureus, S. epidermidisZ} gram 4 T0]
S. typhimurium B3} C. albicansol] 2HEES 107 mg/ml 5
TE AMele £ FEE50 tig 7 FFES Y A4 o
AT (> 1,000 pg/ml)E FESGIACE Table 20j4] HEHIS}L 2F
o] &0 o|HHE FEE, ZEEIE FEE, W FEE 18]
Il olle OMIENOIE REES S. mutansoll THElA £ 4 AFSE
500 pg/mlZ FATIHOH, P. putideo] Sl = ZZEZE 5
EE, 3 FEE, 21 oY oMEIOIE FEE0] i AA

Ol

S 500 pg/mIE BAFIUCE 0] T thx k=] ampicillin
9 FH2AAsEY AT HETZQ! ketoconazoled] HANAx s
THo 2% @2 HAeE UElder 8j) 7iE uzaRrl
Ampicillinol]l  thdt HAHMESTE S, mutans@ S. aureuss
3125 pg/miE 71 =2 FA¥E Ve E 38T 4 At
U2 7% X eHE¢] Ketoconazole®] Z 2% C. albicans 9}
S. typhimuriumol A} 4 ARSE7E 25 pg/misTE UERGS
W, S. mutans, S. epidermidis, P. putidao A= 50 pg/mi=T 2 B
ZHEATt MEY B3 oS, SEEXE, 4, ogoElo]
EZRZEd et §HE2 uxoE9 ey grldygrn}
25 A UERdTE

Table 2. Minimal inhibitory concentrations (MICs) of A.
macrocephala Koidz. extracted with different solvents against
various microorganisms.?

MIC (i/milb

WAM  ETAM CHAM HXAM EAAM AP KT

S mutans 000 500 500 500 500 3125 80
S epidermigis 1000 1000 1000 1000 11000 50 50
S aureus 21000 »1000 1000 >1000 »1000 3125 200
P. putida »1000 21000 500 500 500 20 50
S Hohimurium 31000 »1000 1000 1000 1000 200 25
C. albicans ~ »1000  »1000 1000 »1000 1000 200 25

*Plant extracts: WAM; water extract of A macrocephala Koidz, ETAM: ethyl alcohol extra
ct of A macrocephala Koidz. CHAM: chloroform extract of A macrocephala Koidz, HXA
M: n-hexane extract of A macrocephala Koidz. EAAM: ethyl acetate of A acrocephala
Kaidz. AP; ampicilin, KT: ketoconazote. "Data are the average of three experiments.
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Won, KBAZoll 5k 727% 2 MEZSHENE B3 £ A
ot I8 BE REE0] HjulekEQl ot=glommol4l (9.2%)
Brl w22 AZEHE VeERICE BEY B2 RE R&59 F
EEE Ui §IXEES FAY] A8 LM sLE 588 2
3, S. mutansoll theld = {7180 BFolA A AAsT 500
pg/mlE DA P. putidadl] A0l EZEILE REE, 8
4 2EE TJ8)31 olHoMIEI0IE Z&EE0] HANR BT 500 xe
/miZ UERGOr S tZMEQ] ampidllin®] A4 HASE
3125 ~ 50 peg/miol] HIgIME LS FHEOE UERIICH
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2 d7E BK 21 AKX ol Qs o]y, ojoll Z
AF ERITH
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1 AYR, #EAe, dAFE: FEH WEdq T dF
Atractylodes japonica®} Atractylodes lancea® EQIAIE R
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