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Abstract

This study was performed to evaluate the antitumor activities of water and ethanol (EtOH) extract
of Salvia miltiorrhiza in vitro and in vivo. The proliferation of the human hepatoma (HepG2), rectum
cancer (HRT-18) and colon cancer (HT-29) cells was inhibited by administration of extracts in a dose—
dependent manner. Particularly, EtOH extract inhibited proliferation of the cells more effectively than
waler extract did. The morphology of cells induced by EtOH extract was characterized by reduction
of cell size and deformation. Oral administration of the EtOH extract (3 mg/head) to tumor—-bearing mice
inhibited the tumor (sarcoma-180) growth by 35% and prolonged their survival rate by 61%. The EtOH
extract was shown to be nontoxic at 37.5 mg/head/day on the acute toxicity test. These studies suggest
that the EtOH extract of Salvia miltiorrhiza may have antitumor activity in vitro and in vivo.
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Fig. 1. Growth curves of HRT-18 cells in the culture me-
dium containing the ethanol extracts (A) and water
extract (B) of Salvia miltiorrhiza, respectively.
Data were presented mean®SD (n=3).

(A) Closed circle, control group; Open circle, treated
group with 10 ug/mL; Closed triangle, treated with 20
yg/mL; Open triangle, treated with 30 pg/mlL

(B) Closed circle, control group; Open circle, treated
with 600 ng/mL; Closed triangle, treated with 1200 g/
mL; Open triangle, treated with 1800 hg/mL
**Significantly different between control and treated
groups by t-test, p<0.01. NSNot significant.

Bl A= 10 ug/mL 7} sl ofell A 24, 48 H 72X 2F Fol
459, 38% 4 27.8% ZA=E 3, 20 2 30 pg/mL 7}
ok Aol = 2421 7% B 9394, -30%, 4841 ¥ 2.4%, 60
9%, T2 7F F —40%, ~T16% 2 F410] A=A dr-F5E
Bl o8 2EEdA £ SAdA AgE 3

Fig. 2% ﬂzﬂ ZAAIA Q] HT-295 ¢le] wiia 5
ol stA) 22 at 3 ajoFat A2g el Zolth F, A
F 27) A x5 2x10" cells/dish+ 24, 48 & 72A] 2} ulj <
o] wheb 7hz 8x10% 1.7%10° 2 4.6%10° cells/dish®

100 108

LOG CELL NO. {(CELLS / DiSH)

10tk

— . ——r

] 24 48 72 ] 24 48 72
INCUBATION TIME (trs)

Fig. 2. Growth curves of HT-29 cells in the culture me-
dium containing the ethanol extracts (A) and water
extract (B) of Salvia miltiorrhiza, respectively.
Data were presented mean T SD (n=3).

(A) Closed circle, control group; Open circle, treated
group with 10 bg/mL; Closed triangle, treated with 20
ug/mL; Open triangle, treated with 30 pg/mL

(B) Closed circle, control group, Open circle, treated
with 600 Bg/mL; Closed triangle, treated with 1200 ng/
mL; Open triangle, treated with 1800 ug/mL
**Significantly different between control and treated
groups by t-test, p<0.01. NSNot significant.
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Fig. 3. Growth curves of HepG2 cells in the culture me—
dium containing the ethanol extracts (A) and water
extract (B) of Salvia miltiorrhiza, respectively.
Data were presented meantSD (n=3).

(A) Closed circle, control group; Open circle, treated
group with 2 pg/mL; Closed triangle, treated with 4
lg/mL; Open triangle, treated with 8 ug/mL

(B) Closed circle, control group; Open circle, treated
with 400 ng/mL; Closed triangle, treated with 800 ng/
mL; Open triangle, treated with 1200 ug/mL
**Significantly different between control and treated
groups by t-test. p<0.01. YNot significant.
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Table 1. Acute toxic effects of oral injection of ethanol extract of Salvia miltiorrhiza in ICR mice”

Weight (g)?

Mean

Start 3th 6th 9th 15th
Control 25.4+0.26” 26.3£0.21 2719%0.17 302+0.28 323%0.16
EtOH treatment 25.1+0.23 258%0.12 275+0.24 20.0+0.22 31.6+0.17

UTreated with 37.5 mg/head of ethanol extract.
DAl values are expressed as mean®=S.D. (n=3). No significant difference between control and treatment groups was found.

Table 2. Effects of oral injection of ethanol extract of Salvia miltiorrhiza on life span of sarcoma-180 cells bearing

ICR mice”
Grou Weight gain, days after injection Life span Prolongation
o 0 7th 14th (day) ratio (9%)°
Control 25.46+0.88” 35.64+1.04 49.16+2.87 146 0
EtOH treatment 25.5610.93 31.41%*1.6 40.24%1.33 23.8 61

UTreated with 3 mg/head of ethanol extract for a 10 day.
Values are means*S.D. (n=3).
3)Prolongation ratio = survival time of control group - survival time of treatment group)/ survival time of treatment group

X100

. Table 3. Antitumor effects of oral injection of ethanol

I extract of Salvia miltiorrhiza in ICR mice” which
. — were subcutaneously injected with sarcoma-180

——contral "'| cells
s === EtOH treatment .
' Tumor weight” Inhibition ratio”
Grou

5 —, P (g) (%)
. t Control 1084025 0

EtOH treatment 0.70=0.24 35

Number of live mice

]
) UTreated with 3 mg/head of ethanol extract for 15 days.
| MValues are meansTS.D. (n=3).
'—1 ® Inhibition ratio was obtained by calculating (tumor weight
of control group-tumor weight of treatment group)/ tumor

0 5 10 15 20 25 30 weight of control group X 100).
Survival time (day)
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