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Background: Sa-Tri-Lhung-Klod is a Thai traditional medicine remedy for postpartum in the lists of The National Drug
List of Herbal Medicine Products AD. It consists of seventeen herbs and were obtained by maceration and used in the form
of liquor for women’s health care such as treatment of amenorrhea, menopause and blood tonic. In addition, it also used for
postpartum care for being anti-inflammation in postpartum and prevention of cancer in women.
Objective: To investigate cytotoxic activity of Sa-Tri-Lhung-Klod remedy extracts and its herbal ingredients against human
ovarian carcinoma cell line (SKOV-3) and cervical adenocarcinoma (HeLa) cell line.
Material and Method: Sa-Tri-Lhung-Klod remedy and its plant ingredients were extracted by maceration in 95% ethanol
and dried using evaporator. All extracts were tested for cytotoxic activity by sulforhodamine B (SRB) assay.
Results: Ethanolic extract of Sa-Tri-Lhung-Klod remedy displayed cytotoxic activity against SKOV-3 and HeLa with IC

50

values of 72.84+1.07 and 47.24+2.83 μg/ml, respectively. It was classified as “less-active” according to the NCI guideline.
However, Caesalpinia sappan, Mammea siamensis and Curcuma comosa showed high cytotoxic activity against SKOV-3
with IC

50
 values of 9.55+1.38, 13.45+0.82 and 14.21+1.30 μg/ml, respectively. The ethanolic extracts of Caesalpinia sappan

and Mammea siamensis also exhibited cytotoxic activity against HeLa with IC
50

 values of 6.30+0.06 and 7.72+0.11 μg/ml,
respectively.
Conclusion: These results support the use of Sa-Tri-Lhung-Klod remedy in Thai traditional medicine for preventing of
ovarian cancer and cervical cancer. Caesalpinia sappan, Curcuma comosa and Mammea siamensis were strikingly active
against ovarian and cervical cancer cells. Their extracts have the potential for developing as new anti-cancer drugs for
women health.
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Women’s cancers, including ovarian and
cervical cancer, lead to premature deaths among women
worldwide(1). In Thailand, the National Cancer Institute
in Bangkok reported that, the most common cancer in
women is breast cancer (37.5%), cervical cancer (14.4%)
and ovarian cancer (4.5%)(2). Many factors related to
ovarian cancer and cervical cancer. There are both
external and internal factors; i.e. having sex at a young

age, age, chemicals such as oral contraceptives,
smoking, foods and, most important are the chronic
inflammation, infections and genetic disorders(3).
Nowadays, the treatments of ovarian and cervical
cancer are several methods such as surgery (19.7%),
radiation therapy (21.5%), chemotherapy (3.8%), etc(1).
Surgery is the main treatment for most ovarian and
cervical cancers, but there are many several side effects
such as pain, fatigue, infection and bleeding or organ
dysfunction(4). However, alternative medicine is now
commonly used for cancer patients(5) because generally,
it is believed that herbal medicine is safe and has less
side-effects than surgery, radiation therapy and
chemotherapy(6).
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Thai traditional medicine in Thai National List
of Essential Medicine called Sa-Tri-Lhung-Klod remedy
was used to treat symptoms of women. It was used for
treatment such as treating irregular menstruation,
amenorrhea, stimulating blood circulation, menopause,
postmenopausal, blood tonic, anti-inflammation in
postpartum and astringent. These symptoms were
predicted as cancer of women such as ovarian cancer
and cervical cancer. This remedy consists of seventeen
plants. There is no report of cytotoxic activity of this
preparation, but the previous studies reported that
some single herbs showed cytotoxic activity against
cervix cancer cell line (HeLa) such as Caesalpinia
sappan(7), Curcuma comosa(8), Mammea siamensis(9),
Mesua ferrea(10), Piper nigrum(11), Piper ribesioides,
Piper samentosum and Plumbago indica(12).
Therefore, the objectives of this study are to investigate
the cytotoxic activity of Sa-Tri-Lhung-Klod remedy
extracts and each of its herb ingredients against two
types of human cancer cells from women such as
ovarian carcinoma cell line (SKOV-3) and cervical
adenocarcinoma cell line (HeLa). These results will
support the use of this remedy in Thai traditional
medicine for ovarian and cervical cancer.

Material and Method
Chemicals

Dimethyl sulfoxide [(CH
3
)

2
SO)](DMSO) was

purchased from RCI Labscan, Thailand. Fetal bovine
serum (FBS) was purchased from Biochem, Germany.
Hydrochloric acid (HCl) and Sodium hydroxide (NaOH)
were purchased from Univar, Australia. Minimum
Essential Medium (MEM), Penicillin-Streptomycin
(P/S), RPMI medium 1640, Trypan blue stain 0.4% and
Trypsin-EDTA were purchased from Gibco, USA.
Phosphate buffered saline (PBS) was purchased from
Amresco, USA. Sodium bicarbonate (NaHCO

3
) was

purchased from BHD, England. Sulforhodamine B
sodium salt (C

27
H

29
N

2
NaO

7
S

2
) and Tris (hydroxymethyl)

aminomethane ((HOCH
2
)

3
CNH

2
) were purchased from

Sigma-Aldrich, USA. Trichloroacetic acid (Cl
3
CCOOH)

(TCA) was purchased from Merck, Germany.

Plant materials
The parts of plants of Sa-Tri-Lhung-Klod

remedy were collected from several parts of Thailand
in 2012, voucher specimens shown in Table 1. The
voucher specimens were carried out at the herbarium
of Southern Center of Thai Medicinal Plants at Faculty
of Pharmaceutical Sciences, Prince of Songkla
University, Songkhla, Thailand.

Extraction
The parts of these plants were washed with

water, sliced to small pieces, dried in an oven at
temperature 50°C and ground to powder.  Sa-Tri-Lhung-
Klod remedy (270 grams) and its herbal ingredients (50
grams of each) were macerated with 95% ethanol for 3
days, filtered using Whatman No. 1 filter paper and
concentrated to dryness by evaporator (Rotavapor R-
205, Germany). The marc was macerated twice more
times. Filtrates were pooled and dried using an
evaporator.

In vitro assay for Cytotoxic activity by SRB assay
Preparation of sample solution
Each sample was initially dissolved in sterile

dimethylsulfoxide (DMSO) for ethanolic extracts and
prepared sample at concentration 10 mg/ml. The first
screening, final concentration of sample solution was
prepared at 100 μg/ml. If the percent inhibition of cancer
cell by the extract is more than 50%, the extract will be
further tested for IC

50
 value. IC

50
 values were determined

by preparing as four serial dilutions (200, 100, 20 and 2
μg/ml, respectively) to give the final concentration of
100, 50, 10, 1 μg/ml, respectively.

Human cell lines
Human ovarian carcinoma (SKOV-3) and

cervical adenocarcinoma (HeLa) cell lines were
purchased from the American Type Culture Collection
(ATCC, USA). SKOV-3 was cultured in RPMI-1640
medium and HeLa was cultured in Minimum Essential
Media (MEM) with Earle’s salt (without glutamine).
There supplemented with 10% heated fetal bovine
serum, 50 IU/ml penicillin and 50 μg/ml streptomycin.
All cell lines were maintained at 37°C in an incubator
with 5% CO

2
 and 95% humidity.

Cytotoxicity assay
Cells growing as monolayer in 75 cm2 flask

were washed with Phosphate-buffered saline (PBS) and
cells detached with 0.025% trypsin-EDTA to make a
single cell suspension. 3 ml medium was then added to
flask to inactivate trypsin-EDTA. The viable cells were
counted in haemocytometer using Trypan Blue
Exclusion Test of cell viability(13). Single cell suspension
was diluted with medium to give a final concentration
of 3x103 cells/well for each of SKOV-3 or HeLa,
respectively. One hundred microlitres per well of these
cells suspensions were added in 96-well microtiter plates
and incubated at 37°C in 5% CO

2
 atmosphere with 95%

humidity for 24 hours. Cells were then treated with



J Med Assoc Thai Vol. 97 Suppl. 8  2014                                                                                                                  S151

B
ot

an
ic

al
 n

am
e

F
am

il
y

P
la

n
t

V
ou

ch
er

 s
pe

ci
m

en
P

ar
t 

of
T

ha
i t

ra
di

ti
on

al
 m

ed
ic

in
e 

us
ed

co
ll

ec
te

d 
fr

om
nu

m
be

r
u

se
d

A
ng

el
ic

a 
si

ne
ns

is
U

M
B

E
L

L
IF

E
R

A
E

C
hi

na
S

K
P

19
90

10
90

1
R

o
o

t
B

lo
o

d
 t

o
n

ic
, 

m
en

o
p

au
se

 a
n

d
 p

re
m

en
st

ru
al

 s
y

n
d

ro
m

e
A

rt
oc

ar
pu

s 
he

te
ro

ph
yl

lu
s

M
O

R
A

C
E

A
E

N
ak

ho
n 

R
at

ch
as

im
a

S
K

P
11

70
10

80
1

S
te

m
H

ae
m

os
ta

ti
c,

 a
nt

i-
in

fl
am

m
at

io
n,

 b
lo

od
 to

ni
c 

an
d 

as
tr

in
ge

nt
C

a
es

a
lp

in
ia

 s
a

p
p

a
n

L
E

G
U

M
IN

O
S

A
E

B
an

gk
ok

S
K

P
09

80
31

90
1

S
te

m
B

lo
od

 to
ni

c,
 m

en
or

rh
ag

ia
, l

eu
co

rr
ho

ea
 a

nd
 d

ia
be

te
s

C
a

rt
h

a
m

u
s 

ti
n

ct
o

ri
u

s
C

O
M

P
O

S
IT

A
E

C
hi

an
g 

M
ai

S
K

P
05

10
32

00
1

F
lo

w
er

B
lo

od
 to

ni
c,

 c
ar

di
ac

 to
ni

c 
an

d 
re

du
ce

 c
ho

le
st

er
ol

C
u

rc
u

m
a

 c
o

m
o

sa
Z

IN
G

IB
E

R
A

C
E

A
E

P
he

tc
ha

bu
n

S
K

P
20

10
30

30
1

R
hi

zo
m

e
M

en
or

rh
ag

ia
, l

eu
co

rr
ho

ea
, p

os
tp

ar
tu

m
 u

te
ri

ne
 b

le
ed

in
g 

an
d

pe
ri

m
en

op
au

sa
l b

le
ed

in
g

Ja
sm

in
um

 s
am

ba
c

O
L

E
A

C
E

A
E

N
ak

h
o

n
p

at
h

o
m

S
K

P
12

91
01

90
1

F
lo

w
er

A
st

hm
a,

 c
ar

di
ac

 to
ni

c 
an

d 
fa

ti
gu

e
M

ac
lu

ra
 c

oc
hi

nc
hi

ne
ns

is
M

O
R

A
C

E
A

E
P

ra
ch

ua
p 

K
hi

ri
 K

ha
n

S
K

P
11

71
30

30
1

S
te

m
F

ev
er

, a
n
ti

sp
as

m
od

ic
 a

nd
  a

st
ri

ng
en

t
M

a
m

m
ea

 s
ia

m
en

si
s

G
U

T
T

IF
E

R
A

E
R

at
ch

ab
ur

i
S

K
P

08
31

31
90

1
F

lo
w

er
C

ar
di

ac
 to

ni
c,

 f
ev

er
-l

ow
er

in
g 

an
d 

en
ha

nc
em

en
t o

f 
ap

pe
ti

te
M

es
u

a
 f

er
re

a
G

U
T

T
IF

E
R

A
E

R
at

ch
ab

ur
i

S
K

P
08

31
30

60
1

F
lo

w
er

A
st

ri
ng

en
t,

 c
ar

m
in

at
iv

e,
 b

lo
od

 to
ni

c 
an

d 
ca

rd
ia

c 
to

ni
c

M
im

us
op

s 
el

en
gi

S
A

P
O

T
A

C
E

A
E

R
at

ch
ab

ur
i

S
K

P
17

11
30

50
1

F
lo

w
er

C
ar

di
ac

 t
on

ic
, e

xp
ec

to
ra

te
 a

nd
  s

or
e 

th
ro

at
N

el
um

bo
 n

uc
if

er
a

N
E

L
U

M
B

O
N

A
C

E
A

E
R

at
ch

ab
ur

i
S

K
P

12
51

41
40

1
P

ol
le

n
C

ar
d

ia
c 

to
n

ic
, v

er
ti

g
o

, f
ai

n
tn

es
s 

an
d

 f
ev

er
P

ip
er

 lo
ng

um
P

IP
E

R
A

C
E

A
E

C
ha

nt
ha

bu
ri

S
K

P
14

61
60

30
1

F
ru

it
C

ar
m

in
at

iv
e,

 e
le

m
en

t t
on

ic
 a

nd
 a

nt
id

ia
rr

he
al

P
ip

er
 n

ig
ru

m
P

IP
E

R
A

C
E

A
E

C
ha

nt
ha

bu
ri

S
K

P
14

61
61

40
1

F
ru

it
C

ar
m

in
at

iv
e,

 e
le

m
en

t t
on

ic
, e

xp
ec

to
ra

te
 a

nd
 d

iu
re

ti
c

P
ip

er
 r

ib
es

io
id

es
P

IP
E

R
A

C
E

A
E

S
ak

ho
nn

ak
ho

n
S

K
P

14
61

61
80

1
S

te
m

C
ar

m
in

at
iv

e,
 a

nt
if

la
tu

la
nt

 a
nd

 e
le

m
en

t t
on

ic
P

ip
er

 s
am

en
to

su
m

P
IP

E
R

A
C

E
A

E
R

at
ch

ab
ur

i
S

K
P

14
61

61
90

1
R

o
o

t
E

xp
ec

to
ra

nt
, c

ar
m

in
at

iv
e 

an
d 

fl
at

ul
en

ce
P

lu
m

ba
go

 in
di

ca
P

L
U

M
B

A
G

IN
A

C
E

A
E

B
an

gk
ok

S
K

P
14

81
60

90
1

R
o

o
t

C
ar

m
in

at
iv

e,
 s

to
m

ac
ha

ch
e,

 a
nt

id
ia

rr
he

ic
 a

nd
 h

em
or

rh
oi

ds
Sa

la
ci

a 
ch

in
en

si
s

C
E

L
A

S
T

R
A

C
E

A
E

R
at

ch
ab

ur
i

S
K

P
04

41
90

30
1

S
te

m
B

lo
od

 to
ni

c,
  c

ar
di

ac
 to

ni
c,

 c
ar

m
in

at
iv

e 
an

d 
m

us
cl

e 
pa

in
S

a-
T

ri
-L

hu
ng

-K
lo

d
-

-
-

-
A

m
en

or
rh

ea
, b

lo
od

 to
ni

c,
 m

en
op

au
se

 a
nd

 a
st

ri
ng

en
t

T
a

b
le

 1
.

P
la

nt
s 

an
d 

pa
rt

 o
f 

pl
an

ts
 c

o
m

po
ne

nt
 i

n 
S

a-
T

ri
-L

hu
ng

-K
lo

d 
re

m
ed

y



S152                                                                                                                  J Med Assoc Thai Vol. 97 Suppl. 8  2014

extracts. 100 μl sample solution was added and mixed
where 1% DMSO solution was used as control solvent.
Cells in 96-well plate were incubated in CO

2
 incubator

for 72 hours.  Medium was removed and washed with
PBS. 200 μl fresh medium was added, incubated for
recovery period of 72 hours and the survival percentage
was measured calorimetrically using SRB assay and
IC

50
 values were calculated using prism program.

Sulphorhodamine B (SRB) assay
The anti-proliferative assay, SRB (Sulphorho-

damine B) assay was performed essentially according
to the method of Skehan et al 1990(14). This assay is
used for cell density determination, which was
performed to assess growth inhibition by a colorimetric
assay by staining total cellular protein with the dye
SRB. Cell cultures were fixed with 100 μl of ice-cold
40% Trichloroacetic acid (TCA) per well, incubated at
4°C for 1 hour in refrigerator and washed with distilled
water to wash non-viable cells. 50 μl of SRB solution
(0.4% w/v in 1% acetic acid) was added per well and
allowed contact with cells for 30 minutes and washed
with 1% acetic acid. The plate was dried and 100 μl of
10 mM Tris Base pH 10.5 (Tris (hydroxyl methyl)
aminomethane) was added. The absorbance (OD) of
each well was read at 492 nm. The IC

50
 values were

calculated using prism program by plotting the
percentage of survival versus the concentrations,
interpolated by cubic spine. According to National
Cancer Institute guidelines(15) extracts with IC

50
 values

<20 μg/ml were considered active.

Statistical analysis
All data are the mean of three replications.

Values of different parameters were expressed as the
mean + standard error of mean. Statistical analysis was
performed using SPSS (SPSS 13 for windows) statistical
software.

Results
The percentage of yields (w/w) of the 95%

ethanolic extracts of Sa-Tri-Lhung-Klod remedy and
its herbal ingredients were shown in Table 1. The effect
of the ethanolic extracts of Thai medicinal preparation
and each of its herbal components were studied on
two different cancer cell lines: human ovarian carcinoma
cell line (SKOV-3) and human cervical adenocarcinoma
cell line (HeLa). IC

50
 values are summarized in Table 2.

Discussion
Plant components in Thai traditional medicine,

Sa-Tri-Lhung-Klod remedy can be divided into several

Botanical name Wt. in remedy (g) % yield           IC
50

 (μg/ml + SEM)

   SKOV-3       HeLa

Angelica sinensis 20 16.33 67.03+2.44 75.93+9.77
Artocarpus heterophyllus 20 9.34 32.58+0.76 33.37+0.39
Caesalpinia sappan 20 8.84 9.55+1.38 6.30+0.06
Carthamus tinctorius 10 15.64 >100 >100
Curcuma comosa 20 6.20 14.21+1.30 35.58+0.10
Jasminum sambac 10 13.10 >100 >100
Maclura cochinchinensis 20 12.20 >100 84.99+0.82
Mammea siamensis 10 32.60 13.45+0.82 7.72+0.11
Mesua ferrea 10 23.98 49.51+3.59 40.05+1.96
Mimusops elengi 10 6.35 >100 >100
Nelumbo nucifera 10 10.72 >100 >100
Piper longum 20 11.96 72.14+1.12 76.39+1.13
Piper nigrum 20 6.01 35.16+1.07 37.20+0.49
Piper ribesioides 20 6.49 40.68+0.32 43.14+6.42
Piper samentosum 10 4.28 77.21+2.04 71.03+4.34
Plumbago indica 20 9.37 73.50+2.16 37.01+0.07
Salacia chinensis 20 6.30 >100 >100
Sa-Tri-Lhung-Klod 270 8.51 72.84+1.07 47.24+2.83

Table 2. Cytotoxic activity of 95% ethanolic extracts from Sa-Tri-Lhung-Klod remedy and its herbal ingredients against of
human ovarian carcinoma (SKOV-3) and cervical adenocarcinoma cell line (HeLa) by SRB assay (n = 3)
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groups according to its use for treatment as follows:
Angelica sinensis, Caesalpinia sappan, Carthamus
tinctorius and Curcuma comosa were used for treatment
of menopause, premenstrual syndrome(16,17) and as
blood tonic(18). Artocarpus heterophyllus and Maclura
cochinchinensis were used for treatment as antimyco-
bacterial(19), anti-inflammation and astringent(20).
Piper longum, Piper nigrum, Piper ribesioides, Piper
samentosum and Plumbago indica were carmi-
native(21,22) and element tonic(23). Jasminum sambac,
Mammea siamensis, Mesua ferrea, Mimusops elengi
and Nelumbo nucifera were used as cardiac tonic(24),
and for vertigo(25) and fever. The last group, Salacia
chinensis was used for treatment of muscle pain. Thus,
it is obvious that Sa-Tri-Lhung-Klod remedy is of
various advantages quite good for woman health.

The results show that the ethanolic extract of
Sa-Tri-Lhung-Klod remedy displayed cytotoxic activity
against human ovarian carcinoma cell line (SKOV-3)
and human cervical adenocarcinoma cell line (HeLa)
with IC

50
 values of 72.84+1.07 and 47.24+2.83 μg/ml,

respectively. It was classified as “less-active” according
to the NCI guideline. However, Caesalpinia sappan,
Mammea siamensis and Curcuma comosa showed
the high cytotoxic activity against human ovarian
carcinoma cell line (SKOV-3) with IC

50
 values of

9.55+1.38, 13.45+0.82 and 14.21+1.30 μg/ml, respectively.
The ethanolic extracts of Caesalpinia sappan and
Mammea siamensis also exhibited the cytotoxic activity
against human cervical adenocarcinoma cell line
(HeLa) with IC

50
 values of 6.30+0.06 and 7.72+0.11 μg/

ml, respectively. The previous reports showed that
methanolic extract of Caesalpinia sappan and theraphin
C (compound of Mammea siamensis) had IC

50
 values

of 15.5 μg/ml and 4.7 μM, respectively(7,9). In addition,
other plants also showed cytotoxic activity against
SKOV-3 cell line and HeLa cell line. These are ten plants,
i.e. Angelica sinensis, Artocarpus heterophyllus,
Macluraco chinchinensis, Mesua ferrea, Piper longum,
Piper nigrum, Piper ribesioides, Piper samentosum,
Plumbago indica and Salacia chinensis. Although their
extracts were less-active, while pellitorine (compound
of Piper nigrum), ethanolic extracts of Piper ribesioides
and Plumbago indica were reported as showed high
cytotoxic activity against human cervical adeno-
carcinoma cell line (HeLa) with IC

50
 values of 13.0, 4.6

and 1.5 μg/ml, respectively(11,12).

Conclusion
Purposes of the present study were to

investigate the cytotoxicity effects of ethanolic extract

of Sa-Tri-Lhung-Klod remedy and each of its plant
ingredients. The results indicated that the ethanolic
extract of Sa-Tri-Lhung-Klod remedy showed mild
cytotoxic activity against ovarian cancer and cervix
cancer cell lines. However, the ethanolic extract of some
plants as a remedy possesses high potency of cytotoxic
activity. These results support the use of this Thai
medicinal remedy for preventing cancer in women in
the future. The biological activity of this Sa-Tri-Lhung-
Klod remedy has never been studied. Thus, the present
study will be very useful to provide this information
for further research in the development of herbal
medicine for use in treating symptoms in women such
as preventing cancer in women and for women’s overall
health care.
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