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Cytotoxicity and Antimicrobial Effects of Extracts from Salvia miltiorrhiza
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Abstraet — This study was carried out to evaluate cytotoxic effects of Salvia miltiorrhiza extracts on NIH 3T3 fibroblasts and
KB cell lines. Disruptions in cell organelles were determined by 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide
(MTT) assay. The comparison of ICs, of values of Salvia miltiorrhiza extracts in KB cell lines showed that their susceptibility
to these extracts decreased in the following order: hexane extract > chloroform extract > methanol extract > dichloromethane
extract > ethyl acetate extract > ethanol extract by the MTT method. The dried roots of Salvia miltiorrhiza was extracted several
solvents, and then antimicrobial activity was investigated. The minimal inhibitory concentrations (MIC's) of the extract against
microorganisms were also examined. Amtimicrobial activity of ketoconazol as reference was compared to those of extracts of
hexane, chloroform, dichloromethane, ethyl acetate, ethanol and methanol. The antimicrobial activity of all extracts from the
sample had growth inhibition activity against gram-negative bacteria, gram-positive bacteria and fungi. These results suggest
that the hexane and chloroform soluble extracts of Salvia miltiorrhiza may be a valuable choice for the studies on the tumor

cell lines and growth inhibition activity.
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(Ilshin), Nitrogen freezer (MVE, XC34/14), Elisa reader
(Molecular devices, spectra MAX 340), Microscope
(Olympus, CK2), Micropipette (Gilson), 96 well (Falcon),
Conical tube (Falcon).
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Table 1. The cytotoxic activities of Salvia miltiorrhiza
extract with different solvents by the MTT method on NIH
3T3 fibroblasts and KB cells

a) ICsob (1g/ml)
Sample” T 313 Tibroblasts KB cells
HXSM 10.0 50
CHSM 13.0 7.0
DMSM 18.0 13.0
EASM 37.0 16.0
ETSM 13.0 25.0
MTSM 6.0 12,0

“Each extract was examined in triplicate experiments, Plant
extracts: HXSM; Hexane soluble extract of Salvia miltiorrhiza,
CHSM; Chloroform soluble extract of Salvia miltiorrhiza,
DMSM,; Dichloromethane soluble extract of Salvia miltiorrhiza,
EASM; Ethyl acetate soluble extract of Salvia miltiorrhiza,
ETSM: Ethanol soluble extract of Salvia miltiorrhiza, MTSM;
Methanol soluble extract of Salvia miltiorrhiza. b)ICSO represents
the concentration of an extract required for 50% inhibition of cell
growth.

&1

M

I

b=

CHEE S| HIE%*J é’g - e B3 A A8
e ARGl &2 FEES Zﬁ ﬂiokﬁ MTTH 4
el e X]E’x‘i-?ro}/‘li?_ NIH 3T3 fibroblasts)2} 774+
FHAE (KB cells)l]l et NESAS 245 A8 27
+ Table I3} 72t}

N (Salvia miltiorrhiza)®) &3 H71A) {7189 E AL
g3l 29 FEE9 Hliiﬂéliﬂéﬁr (Table Dell ©fst
9, &g FEE] 7% KB tig IC,, 3k 25.0 pg/m!
<l v GiteEEe] AS-ols 5.0 ugmiE 7P 73k Al
E%*é% HAFI QIt}, 0|8 FEFEL vo|aA2 ¥l E
BT} KB A3

A E=E
4 NEEAe it 225 > E2EXE

295

F25 > WS 55 > UIAEEWE 325 > " oM
— '}%E > Oﬂ‘ﬂ'e ‘r‘ﬁE“f‘ }‘ﬂ %’%‘o] 7:1'5\—0}/\}\
S MTT AREAH O 2 NIH 3T3 A o
A A9E W7ok NIH 313 Ao o)
g A ZEG AR o3, FEE F AEE FE5E0] 7
EEA 1C,, 6.0 ug/mie R o|Hst 3=
Bol G55 IEEAEC] B 3gE0] FHrEo
olgk AzhAT) NTH3T3 A2 oigh &4t 3559 A
> &4k %% >TREEE F&
EoEE 325 > UERadd 255 > oY ool
E sl oAl E01 KBE #aka zhe
H]%W%U o fErt H& AR EH] T 9l
AR E, NIH3T3 Al 2= Weesd 2 5440
l SEE = AEBAERY 7IRIHE A= AlEE.
= —’F—E% | CHEt sk — Uitd o= BE 554

a
o
%
)
Iil

i3t FAAl s Teedad 23S, Aol gist
Bt 9 2 73& % o Ao e oL, S nphimurium
KCTC 1925, 18-S BE 28 U3t H42oA4%

TE 200 ug/ml oo FE2 shr@adol YehEA] 29k
o}, X3 vekE FEE2| S epidermidis ATCC 122289} .
aureus ATCC 29213, &, S. nyphimurium KCTC
1925, 234+ 2d<] C. albicans KCTC 194091
M T HAAAEET} 200 pg/ml o1 FEE S
go] mimjslsitt. it FEE, EREXE FEE, USE
2dg FZ 5 gt A% C albicans KCTC
194001 thated 100 pg/ml ici’ vebgo, e &
E29] 3% S. mutans JC-23} P putida KCTC 872901] sk
FH2rA T EE 2 o] e veE FE2E
o gt S ALt BE FEEC] i3t HAGAE
T IR S, epidermidis ATCC 1222890 thaiAie
50 ug/ml S== FFEAdo] SAHEHUCH, S. aureus ATCC

==

Table II. Minimal inhibitory concentrations (MIC's) of Salvia miltiorrhiza extracted with different solvents against various

microorganisms
. o MIC (ug/ml)

Microorganism HXSM CHSM DMSM EASM ETSM MTSM KT
S. mutans 3,125 3.125 6.25 6.25 6.25 100 >200
S. epidermidis 50 50 50 50 50 >200 >200
S. aureus 50 50 50 100 50 >200 >200
P putida 6.25 3.125 6.25 6.25 6.25 100 >200
S. typhimurium >200 >200 >200 >200 >200 >200 <6.25
C. albicans 100 100 100 200 200 >200 <6.25

Each extract was examines in triplicate experiments. Plant extracts: HXSM; Hexane soluble extract of Salvia miltiorrhiza, CHSM;
Chloroform soluble extract of Salvia miltiorrhiza, DMSM; Dichloromethane soluble extract of Salvia miltiorrhiza, EASM; Ethyl acetate
soluble extract of Salvia miltiorrhiza, ETSM: Ethanol soluble extract of Salvia miltiorrhiza, MTSM; Methanol soluble extract of Salvia

miltiorrhiza.
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