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Abstract — The comparison of IC,, values of Salvia plebeia R. Br. extracts on L1210, P388D, cancer and
Vero normal cell lines showed that the n-hexane soluble extract of S. plebeia R. Br. retains the most
growth-inhibitory activity against tumor cell lines. The minimum inhibitory concentration (MIC) of the
extract against microorganisms were also examined. Antimicrobial activity of amocla and ketoconazole
as references was compared to those of other solvent extracts such as H,O, n-hexane, chloroform, ethyl
acetate and methanol. The antimicrobial activity of extract had growth inhibition activity against gram-
negative bacteria, gram-positive bacteria and fungi (MIC > 200 pg/ml) except for n-hexane extract.
Seven bacterial strains were tested for in vitro susceptibility to the extract of S. plebeia R. Br. However
the n-hexane extract of S. plebeia R. Br. inhibited the growth of several bacterial strains (MIC values
between 100 and 200 pg/ml for gram positive bacteria, 25 pg/ml for P putida).
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acid’% F-HEa it & o] ofe] ukERl g
e == Rifle] 79, “EtEiEo) ©F moused)
eI S AFAI7IA R, fEEE-S jigle,
histamine®l] 2|3+ guinea pig®] FMPIFHIS HAA T
B Fgabgo] 9lom 9 & alcohol FENL in
vitrodl| A EEEERG, JUESRE, HEES A8
o, F#lE in vitroolA leptospira® AIAZITIE
Ry

WgRt=7e] AZx2HE FEE FHIIA E,
methanol, ethyl acetate, chloroform % n-hexane?)
FFES A3, o] FEFES o431 gram Y,
gram S 2 Ao g P 2 I L
wzehe 3, ¢ Aol Ao g gol o4y
3 AE MTTHF EAH0 2 vh92o] oiEy Alx
9 L1210 M9} P388D, ME ¥ Vero(kidney,
african green monkey) Ao U3, A EZ=EX g7}
£ A% A5 oo Radks wvlolt}.
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HENE -8 A48dM ARSI wiSA=IIWN-
980518y A5 T4 S AfstwolA A ste]
RS vl 2AREI 1 & AREEIT A
of AbgE HEAlE Bk SelHuie} Pxstw
Aol BaEo9)}.

A'717| - CO, incubator(NUAIRE), Deep freezer
(IIshin), Nitrogen freezer®MVE, XC34/14), Elisa rea-
der(Molecular devices, spectra MAX 340), Micro-
scope(Olimpus, CK2), Micropipette(Gilson), 96 well
(Falcon), Conical tube(Falcon).

Al9F —FBS(Fetal bovin serum), RPMI medium
1640, antibiotic-antimyzolic, HEPES, L-glutamine,
nutrient broth(Difco), nutrient agar(Difco), brain heart
infusion broth(Difco), brain heart infusion agar
(Difco), sabouraud dextrose broth(Difco), sabouraud
dextrose agar(Difco), D-PBS(Dulgecos phosphate bu-
ffer solution), HBSS(Hanks' balanced salt solution)
5 Gibeo AFS AMEBHAS™, 0.4% Tripan blue
solution, dimethylsulfoxide(DMSO), sodium dodecyl
sulfate (SDS) 52 Sigma A &S AFESIR 3L, Adria-
mycin® Aldrich AEFE AME-8I5 .01, F287= Al
g TR AMESIAT

HYME —vidxl=719] A& 3¢S 100ml T2
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Eehazo] 13 BFS 30ml Wi, 75°ColA 4AI7t
B wuksled FE3I6tt. oj¢} o] Al ¥ kg S
39 de FEES 04um FEHE AHYgt F, o
FHA g FHIE 35°CoM AFEHA F Bz
3lo] B F2E 708 mgs AJtH $HE HY, o€
oMHIO|E, 222X FOF AFeollr 919 Rl w
2 MEslkz, §uiE AetEEsld Y FE2E 77
mg, NE oMHIC)E 94mg, F2EFE 95 mg, W
& F2E 39mgS 44 At

AEel x2l - 2AF AEE FA] 4°C ¥
AZSAT A NELZE FHFIA A
o 47 LlpgmhE 347 AEs Azl 3
=S 1080 serial dilutionS 31, 10°mg/mi-10°
mg/ml FEE 3Aste] Aol ARSI

ASTEF -3 2 R NP AME
T AHEAYORRE 2 ol Agsiglon,
Table o Jeld ule}l o] gram HIMF2E=
Streptococcus  aureus ATCC 29213, Streptococcus
epidermidis ATCC 12228, Streptococcus mutans JC-
2, gram SANF L. 2= Escherichia coli ATCC
25922, Pseudomonas aeruginosa KCTC 2421, Pseu-
domonas putida KCTC 8729, AA 22 Candida
albicans KCTC 1940& ARSI, 3 tiRfo =
amocla®} I NFFO 2 ketoconazoleS AME-3}
At
=Fe| gk — Aol AMSE HiRlE Al 7
-, Streptococcus aureus, Streptococcus epidermidis,
Streptococcus mutans®} Escherichia colic brain heart
= infusion broth® AME-51%3L, Pseudomonas aeru-
ginosaS} Pseudomonas putide’= nutrient broth(Difco)
£ ARSSIGIAL, WAl #& o]k 37°C wig7]ol
A 16~207)1 7+t w3t th. W2 Sabouraud
dextrose broths ARE-31g]oH | viX]o] F-& o)A}
22°C WY 5-7 WiEsted ALEBIITY.

g ¥ EEEE &Y -7 8 FEEC g%
g 2 FAFHL AR YIS o188l
3319ty 4 F2ES 10% DMSO Az 4 A5
LafA7l F FEES] EE HTEE 2,000 ug/ml
A HABE 3.125 pgm7kA 208 @A A B
t}. 348 zbzke] Al 2.0miE Petr disholl #3132
o7]el] wiA] 18.0mlE o] WiRIZF Z& ohe WY
Al #& BEE smmyE B2k Al 37
°C 7oA 2447, A& 22°C wig7IolA 5~7
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A7t vikeiTh. AAIE Y] tIRFO 2 amocla(A
%, amoxicillic sod., clavulanic acid pot)E A&}
93, AFAIF Y 2O 2= ketoconazoleS 7+
7} AREBIATE, 24 viee]l U AN oRE &
Faje] o] IR o 7P B BEE A
A F %= (Minimum Inhibitory Concentration, MIC)"
=2 A

LME=EE FHE I8t MEF - IHE 3
Als 8¢ A8 A3 L12103% P388D,2 mouse
2 SAEFZA L1210 lymphocytic leukemia©]
™ P388D, lymphoid neoplasma®lt}. A EEA%
4L AT AEF= A gstw AEFLYo)A £
ol AR Ahuigstaa At

M ZHH LHX] — A Zufgol] AMEE BiA= L-
glutamine®] 23 RPMI-16400 NaHCO,(2 g, 23.81
mmol)& EFF F, 33 FTFF =AU TS me-
mbrane flter(0.2 um)2 o343k &, ofelo]l 56°CellA
3047} inactivation A1Z1 FBSE AA%Y 197} H &%
= 3% ke, pH 7271 HES a9t

LM ZUY — A ESAT SHl AR FRAE
(suspension cell)] L1210, P388D,, Verox= ¢l
A2 A ZNGAE ANl A2 X)5E A
(exponential growthyg FX|3t=5 37°C, 5% CO,
incubator®|A] 2~347F w3t & conical tube(fal-
comell &4 1,500 pmellA] 7+ f4E 3R] Al
AAES Bt 228 AZAHNES B D-
PBSYY| F-frAlA QA1EEE T, 459S AA3IA
AERES A Tde WEeE BHE AFE 3,
UHEE FHslo] 04% trypan blues 7}sl] FAE R
%2 Aolgle= MAEE haemocytometerE Ao 5X
10°cells/ml®) =7t HEE Aj2g wix|o] F-3A1A
viekate] Ago] Eoizith

MTT assay — M X st HMEENT 24L&
MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-2H-
tetrazoliumbromide] colorimetric AWM= A# 315
oEC® ekl thE AEEAESS 248 S8,
96 well flat bottom microtiter®] Z+ welloll logari-
thmic phasecl] =23t ¢AE L1210, P388D,%} Vero
AEZE 2X10°cells/ml F=F 100 wliweltd HE3}aL,
Zzte] AAE M A8 10 pliwell ZH wellol
A7¥8lal, 37°C, 5% CO, incubator Z73}IA] 44]
ZF FRF uigs ¥, ¥4de B84 formazan crystal

productsE 83)X17]17] $8ld, 10% SDSE F-53t
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001N HCI €942 7} well'd 150u¥ 718} 37°C,
5% CO, incubator ZZA3}oA 197F Wl F3le],
ELISA reader2 S4=(540 nmyE &4k IC,, @
& Pk ¥ EYEEE adiamycin@EAH S A}
S35, oFEglel A 27BN wigE AEE
control2 3T IC,, 742 2o 50% T2
PA ] AL JAEE FES FEugmhE F
oA, ul=+ & HAFA(NCL National Cancer Ins-
titute, USA)®] manual P8l 28] AAsidch”

M=Eeo| & -AMEZE FFI] 9314, L1210,
P388D,, Vero Al¥= MTT B#E 3p7] Aol =863
n7do g e

MTT A ZFEAHE o] &sto], wUXI=7](Salvia
plebeia R. Br)d] Ax25H B3 2 71X 7|80
B AMg8le] 229 FEE4 e AZEAEN 2
FH(Table T), PF-20] WiEs A¥A L1210 AlE
ste], wid=71e FE2EE ¥|WHEQ] adra-
mycin(IC,, 0.015 pg/ml) 2o} okl AEEA W3 o]
Ueldt) 328 ol FEEXE FE29L IC,,
9.74 ug/ml FOE 7P 74g AESA & &
& 5 AT o1 FEEL vR|AETYE FEo
Aol FoFd met AT54HE Bk vlwef
£9| adriamycin® 2 L1210 M|Z)| o3t wjLz}=7]
FE2E9] NEZA e vue v e A
Az =0l 7HAasit). of=glotutoldl > ERE
B F2E > 93 F2E > o€ oHMEHE &
E > deE 28 vgazr] F54% P388D,
(murine leukemia tumor cells) A| ol tish AJ4<]
A ZHE HrEPYOY, BRE F&Eo] HlwoFEQ]
adriamycin(ICy, 0.017 ug/ml) 2o} W2 IS
YeRdct 388D, AlZe et wigkaizr] FEE4]
H)weHEQ) adriamycinol] thEh el tigh vl
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Table L. The cytotoxic activities of extracts of S. plebeia R. Br. against cell lines

ICy, (pg/ml)
Sample® Mouse lymphocytic leukemia Murine leukemia tumor Vero cells
cells (L1210) cells (P388D,)

WwSp ND 60.56 44.29
MTSP 61.98 ND 110.03
CFSP 9.74 10.53 30.27
EASP 17.23 12.76 31.81
HXSP 9.89 9.39 24.70
AM 0.015 0.017 ND

Plant extracts; WSP; water extract of S. plebeia R. Br.; MTSP; methanol extract of S. plebeia R. Br.; CESP; chloroform
extract of S. plebeia R. Br.; EASP; ethyl acetate extract of . plebeia R. Br.; HXSP; hexane extract of S. plebeia R. Br.; AM;

adriamycin; ND; Not detected.
“Each extract was examined in triplicate experiments.

bIC50 represents the concentration of an extract required for 50% inhibition of cell growth.

& > g oHEHIPIE F2E > ER2XE FEE >
A FE2E > ol=golrlold AR AEEo] F
7helsitt. d@Zsel olshd, I FE2EL L1210
A} Vero Mol thate] 74 ME=AS VERY
o, P388D, AHlEdl| thste] 33k HFAA 89L
#2 & 5 UATH(Table D).

WA= E B3 Vs, odolEoE, F2E
EF, methanots: 12 ARESl] B2 BE 525
o g FHAAFEE gram YT Streprococcus
aureus ATCC 29213, Streptococcus epidermidis ATCC
12228, Streptococcus mutans JC-2, gram a9
Escherichia coli ATCC 25922, Pseudomonas aerugi-
nosa KCTC 2421, Pseudomonas putida KCTC 8729
o tisld= 200 pg/ml o] w== vERd, i
229 amocla®] HAAAEE(<6.25 ug/ml)ol] H

3 o] @2 Zlog Jepth Ide2E Can-
dida albicans KCTC 194091 ti3}d= 200 pg/ml ]
Ae] F5Z Yeh), tlZF ketoconazole] #A2A|
FE(<625 pgmll| HlE] FFFHo] W2 Zow
vepstth. @4 &89 A, gram FEH gram
37 3l 200 pg/ml 0] FEE YERY,
izl amoclad] HAAEE(<6.25 pg/mi)dl)
Hj3) FFol e Aoz Jeidth el thsiA
T 200 ug/ml °)de] FEE MIC7|F YeRY, tlR=F
ketoconazole®] #A91A5 X (< 6.25 ug/mlyl] vl5)] 3¢
Aol ¥ Aoz vesitt. 22y gram A
<) Streptococcus aureus ATCC 29213, Strepto-
coccus  epidermidis ATCC 12228, Streptococcus
mutans JC-20 thsldE 100 - 200 pg/ml, gram S
ARG Z2E Pseudomonas putida KCTC 872991

Table IL. Minimum inhibitory concentration (MIC) of S. plebeia R. Br. extracted with different solvents” against

various microorganisms

Strains MIC (ug/mb

Amocla Ketoconazole WSP MTSP CFSP EASP HXSP
S. aureus < 6.25 > 200 > 200 > 200 > 200 >200 100
S. mutans < 6.25 > 200 > 200 > 200 > 200 > 200 200
S. epidermidis < 6.25 > 200 > 200 > 200 > 200 > 200 200
E. coli < 6.25 > 200 > 200 > 200 > 200 > 200 > 200
P. aeruginosa < 6.25 > 200 > 200 > 200 > 200 > 200 > 200
P. putida < 6.25 > 200 > 200 > 200 > 200 > 200 25
S. typhy > 200 < 6.25 > 200 > 200 > 200 > 200 > 200
C. albicans > 200 < 6.25 > 200 > 200 > 200 > 200 > 200

Plant extracts; WSP; water extract of S. plebeia R. Br.; MTSP; methanol extract of S. plebeia R. Br.; CFSP; chioroform
extract of S. plebeia R. Br.; EASP; ethyl acetate extract of S. plebeia R. Br.; HXSP; hexane extract of S. plebeia R. Br.

*Each extract was examined in triplicate experiments.
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et 25 ugiml FEE

(Table II).

HjgkR}=r1e) 223 F, oY oldHo|E, vet
, B &80 gram FFH gram 2489+, Fgol

T MICV} 2=

3], HAAAFE 200 pg/ml oo E BAHE #
Hek o Qi) A4 55 A9l agddT

o mN‘ & mlo

S. aureus= 100 pug/ml %‘Ei S. mutans, S.
epidermidis= 200 pg/ml T2 o] Yelde
1, gram 2472 P putida® &S] 25 ug/iml F
=2 7P & o] et

olgf o] Fgo] TP W2 BulE FET
FEE0] nhg ¥ PAET L1210 2 P388D,
Aol et AEEHEDT gram W, gram 54
& 2 Aol gt s 2 ‘Lx]ﬁ%zlo] gra-Eo]
As AR lerUPEM 15 £l EHﬁP 51 2
215 g9l &7
= aE

4 =

HIERN27\(Salvia plebeia R. Br) $&E-& MTT
ARy og, vhpo] Wigy A¥Q] L1210 AXZ
9} murine leukemia cell¢] P388D, M % Verool
et NESFEAS BrHe A, it FEe
IC;, 939 ug/mle 2 P388D, Alxzol thgh 71 74k
olge eERlth L1210 A2l tigh o) F2
E5d F223¥E FE5E2 vwoHEq ol=golnt
olalell Ygt IC,, 9.74 ug/mlC 2 7FF 73 A £54
HEg B2 T £ AT Verodl] UIE ol FEE
ol e F2EL HeFE]] ol=glolule] il
g IC,, 110.03 pgmle2 74 @ AEEA o
*Eﬂ.g. :q.;‘é} ) /“ o1oiq_ HHoLi].zﬂg] /{—"EE/HUZ]
& A FEE i FREY e} AlEEh

Higkxtzr)e] ik FHEL A% FE2EAME
gram YT gram 9] tistde 200 pg/ml
ot FEE UEht, FEhETQ] amocle®] HA
AAEE (< 6.25 ug/mlyell v|s FFo] Fe Zoz
vebth 2ol tisiM®E 200 pg/ml o3 FER
MIC7T YR}, thETt ketoconazole®] HASA 5=
(<625 ug/mlpell B3 azlFo] W Ao= et
o} i FZ2EANM= gram 2439 P putidad]
diate] 25 pgml SRR JPE B o] Ve
o, JHFT S aureuss 100 ug/ml E=Z S,

EJN
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mutans, S. epidermidis= 200 pg/ml= o] e
Sk
DA .

Al Al

¥ AT 20004 APojsL A ATIIE 9%
x93 AF@X]%OH ofaf ool on], ol
A=k,
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