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The Oestrogenic and Cytotoxic Effects of the Extracts
of Labista pumila var, alata and Labisia pumila var,
pumila In Vitro

IAMIA A JAMAL, HOUGHTON P J., MILLIOAN 8. 0 &
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ANSTHAK

Ifek extrogen dan sitotokaik bagd ehatrak abues, rechidvolisis-axid dan Ftanil
akar dan dfaun Labivia FHH'!HH' valr afata dan L puimila var pumifu telah
alibafi ke witias Hiivan vel Inhikawa dengan mias ing-maaxing menginakan ol
i:lltu':l”l'llfihifiﬂli.lr Falvikaivei adiin diea) protein secard s viteo, [N aniisra merdka
hanvi elatral ehanid akar I pumﬂ'ﬂ vtk il 'H'd"u""" mrnunju“.:‘m aktiviri
extrogen vang lemah pada 10-50 jagsmil. Sampel vang meninfikkan hesan
sliotodaik secara vignifikan terdiri daripaida ehatrak slinod akar [ pumili
var alata (1T, 582 jig/mi) dan 1. pumila var, pumila (1C Ahjigimit), den
ekatrak akiies ghar 1 pruaretides virr g.fm.”.h';‘_ﬁ 433 jugimi) ,m;'#""" L. piamila
wilr poamilu (1T 458 jigiml)

Kata kunci: Labisia pumita, ekstrak etanol, aktivit  oe wregenik, kesan
wifesrinkid,

ABRTHALY

Agueous, acid hydvolyied and ethanelic extracts af the roots and leaves
:,:"Luﬁum pumila var alaia and Labivia pumila var pumila wers
m"‘:::l'l"(ﬂ'-l'd for their oestrogenic cxtotorte effects uring fohikawa
gy b performing an in vitro Ishikiawa alkaline phosphatase assay
inn::: & r;:"l profein assay, respectively. Among them, only the ethanol
sy uf the root of L. pumila var alaig exhibited a weak vertroneni
i ai -50 Hgiml, The 'I'I'lﬂ'l‘ﬁ-'f," thist exhilvited Hgniflcant eytotosi
i H:#:L rh:d ethanol extracts of the roots of L. pumila var alaks (e,
LE LT af l':l" ”:;“‘:;-T”:;::HJ:::‘f:’ e, "I'-"“ Hgdml), dnd the T
L. g s atie (10 433 pgiml) ind the leves
wimila var, pumita (1C,, 458 jig/mi)

K .
Y wirraly, i;:,“:“ pumili, eihanid ¢ aivges, aestrogenic aclivity, cvisiosie
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INTRODUCTION

Labisia pumila (BL) F-Vill {syn. : Labisia pothaina Lindl., Family:
Myrsinaceae) is a subherbaceous plant with creeping stems. It is & wild
forest herb which is found matnly in the lowland and hill forests of Peninsular
Malaysia it an altitude between 300 and 700 m (Sulaiman et al. 1992), Itis
widely distributed throughout the states of Perak, Pahang, Selangor and
Negeri Sembilan, There are three varieties of L pumila, L.e. L. piamila var.
pumila, L. pumila var, alota (Scheft.) Mez. and £ prumiila var, lanceolila
(§cheff.) Mez. (Stone 19KK). The first two varleties are most commonly
uiilised by the traditional healers.

I the Malay iraditional medicine, a water decootion of the roots ©
whale plants of L. pumila (also known ax air selusich) 18 ofien given io &

anl woman beiween one and two months before she (s due to gi
fsietls, s this bs believed 1o induce and expedite labour (Hurkill 1966). T
plant is alsn used in post-partum medication as mixed preparation 1o hely
contraet (he birth channel, 1o delay fertility and 1o regain body strength
Zakaria & Mohd 1994). lis other folkloric uses include treatment ¢ ¢
Matulence, dysentery, dysmenorrhios, gomorrhoes and “sickness in the bone
{Burkill 1966),

This study was carried out 1o determine the cestrogenio and eytotoxie
elfects of the exirsets of the roots and leaves of L pumili var, olata and ;
piimila var, pumila using Ishikawa cell line. Based on the folklonic uses,
ihe pestrogen-like effect of compounds was considered as & hasis by which
plants mijght initiate labour. Tn this study, an indirect oestrogenic assay wi :
carried oul based on the stimulition of alkaline phosphatase (ATKF) enzyme
produced by the Ishikawa cells upon activation by cestrogens, or compounes
ihat produce cestrogen-like activity iLitlefield et al, 1990). An fn vif
protein assay was performed (o discriminate the possibility thist any reduction
af the absoibance mensured for the plant extracts in the Ishikawa AlKE
uusny was nol dug (o he reduction of AP activity but caused by the lysis of
the cells,

MATERIALS AND METHODS

FLANT MATHHIALS

The roois and leaves of L pamili var. alata were collected st Pasoh Fores
Reserve, Negert Sembilan, Malaysia (voucher specimen number, 1 10261
and that of the L pumila var, pumila st Krau Game Reserve, b
Malaysin. Both voucher specimens were sampled at the Herbarium af I
Research Institution Malaysia, Kepong. The plant materials were air-d
ground 1o powder and kept s room wmperature in the dark until exiFacid
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FREPARATION OF SAMPLES

Aguieoin exiraci - Dirled rools and leaves (60 g) of L pumila var. alata
aind L pumila var. piumila were separately extracied with distlled water
{750 ml} by decoction until the water was reduced io 500 ml. The resultanis
were Ivophilized.

Acid hydrolyied water extract - Freeze-dried water extract (500 mg)
wai refluxed with 50 ml of sulphuric acid (10%) for 20 minutes and the
pesiiltant was extracted twice with ethyl scetate (50 ml). The ethyl acetaie
layer was collected, dried with anhydrous sodium sulphate and filiered.
The extract was evaporaied (o dryness under vacuum,

Ethanol extract - Dried roots and leaves (60 g) of L. pumila var. alata
and L. pumila var. pumila were soparately extracted with ethanol (1000
ml) by soxhler extraction for about 72 brs. The extracts were taken o
dryness under vacuum,

N VITRG ORSTROGEN RIDARRAY

The bioassay was performed according to the method described by
Lintlefield ot al. (1990) and Markiewicz ei al. (1992). The Ishikawa cells
maintained in o oestrogen-free busal medium (KM} were seeded In 96-
wall micratitre plates (100 il cell solution/well) and 50 pl aliquots of
#ich concentration of the plant extracts (1 - 1000 pg/ml in WBM) and
mumm selution (kFaM) were delivered o each well. 17

(B, Sigmaj (1 - 1000 pg/mi in vrns) was used as a posltive

andard in the bioassay. After incubation of the cell cultures for 72 hrs,

vells were washed with phosphate bulfer solution (#5%) and frozen for 15
in. Then 50 ul of p-nitrophenyl phosphate was added 1o each well and
® plate was further incubaied for 1 io 1.3 s 1o allow production of p-

WAraphenol as a result of hydrolysis catalysed by AIKP. The optical density

' the AIKP activity at an absorbance of 405 nm was determined using an
eader,

% VITRO PROTIUN ASSAY

Was oarried out using o commercial BCA protein assay kit (Plerce
SeeCinalagy, Usa). The Ishikawa AIKP assay was reposted an described
ki mﬂ cells seeding, introduction of K, (1 - 1000 pg/ml), plant
Aot (1 m&lﬁmﬂ;ﬂ negative control solution (s i

P iy ¥ ouler perimeter wells free of cells and
W, Washing, freezing and thawing of the plates. Then 100 il of ray
Petised to the wells with cells fleaving the ouler perimetor empty ).

100 i of albumin standards (bovine serum albumin fraction
In 0.9% aquecus sodium chloride solution containing sodium
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agiide) of concentrations 10 1o 40 jg/ml was added 1o the emply ouler wells
with one emply gap between the concentration and then 100 jl of the working
reagent (30 parts of Bicinchoninle Acid Protein Assay Reagent A 10 | part
of Bicinchoninie Acid Protein Assay Reagent B stabilised al foofm
ternperatire prior (o assay) was delivered 1o all the 96-wells. The plates
were incubaied at 37°C in a humidified astmosphere contalning S5 CO, for
10 min 1o allow the colour development. The optical density of the protein
al an absorbance of 562 nm was determined using an assay plate reader.

STATISTICAL ANALYSIS

[ais are expressed as mean + S.0.M., obtained [rom separate eaperiments,
and statistical significance of differences is determined using Student’s 1+
1gat (p < 0.05) in Mictosoft Excel 2000,

RESULTS AND DISCUSSION

The in vitro vestrogen bioassay s based on the oestrogen-specific
enhancement of alkaling phosphatase (AT aetivity in human endo
sdonocarcinoma cells of the Ishiknwa-Var 1 Line grown in 9h-well
microtitre plates (Markiewioz et al. 1993). Some phytoestrogens are
o compete with radiolabelled oestradiol for binding 10 oestrogen
receplors and bring aboul oestrogenic responses in the pestrogenic-
responsive tissues and cells suggesting phyloestrogens and traditional
estrogens share 4 commun mechanism of action (Shemesh et al. 1972)
Therefore, any increase in the reading of optical deasity unit in the nasay
may indicate increase in oestrogen level.
The response of the Ishikawa AlKF assay 1o the extracts of the rools
and leaves of L. pumila var. alata and L. pumila var. pumila is shown
graphically in Figure 1{a-c). Aqueous extracis of the plants using decoct
method were made 10 mimic the iraditional preparation of L. pumila
use in childbirth, However, from the experiment, Figure 1u reveals th
the hot water extracts of both L pumila var. alata and L. pumila var.
pumila roots and leaves do not show any significant increase in the optic
density unit indicating the extracts may not have oestrogenic activity.
absence of sestrogenic activity W the water extracts could be explained
the fact that mosily known phytoestrogens are Navonotds, which occur |
plant as glycosides. Previous studies had discovered that only 1
aglycones were found to exerl ihe oestrogen-like activily in anima
iMiksicek 199%), Since glycosides are extracied in water, the extracts
not show any activity. Acid hydrolysis of the water extracis was perf
i hreak down any glycosides to their respective aglycones, Howevar, on
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very slight vestrogenicity of the hydrolysed waler exifacts are obsarved
for the leaves and roots of L prigsila var. alifa and £ pusmila var, privmiifii
(Pigure 15 This further suggesis il phytoestrogens coulil elther be
preseit insignificantly in ithe water extracis of boih varieties of L il
of requite microbial metabolic transformation in ihe infesting in arder 10
become active. The latler i gxemplified by Wiochanin A, an isoflavons
derivativa, which does not bind 1o the cestrogenii receplor in vitro b i
is pestrogentc in vive (Shut & Cox {972, Cheng et al, 1954), On the other
hand, the ethanol extract of the foms of L pumila var. alata showed slight
increase in the optical density within the concentration range of 10 - 50
mig/ml, suggesting i weak sestrogenie activity (Figure 1¢). Huowever, ihe
ather extracts did not show significant increase.

The effect of 17P-oesitadiol (B,) and plant extracis on lahikawa coll
ling is shown in Pigure 2. The E, solution did not give any significant
changé in the optical density with respect to the control, suggesting that
i neither caused proliferation of the Ishikawa cells nor hiad @ cylotonic
nﬂrm on the cells, However, some of the ethanol and water extracts of Lo
pumila reveuled significant docrense in the aptical density for the Ishikiw
cells, indicating that the decreased pestrogento activity might e due la
Iysis of the cells. The athanol root extracis of L, pamila var, ali
pimila var, pumila had 1C SH2 pgfml and 1€, 60 pg/ml,
The squecus extracts of the roots of L. pumila var. aliatia and the leaves
i pumila var, pumila exhibited 1€, 433 pgfml and 1€, 450 pg/ml

reapectively, Since the Ishikawa cells were derived ‘fram huma

endometrium, the results could suggest the ponsible toxic effects on b
uienis. Mowever, information on the exact amount of [ pumila wa
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eairact consumed by pregnanl women in lerms of weight per volume per
consumption and the frequency of consumption bs not available, making
it difficult o determine whether the concentration of the extracis consutmed
i higher or lower than that tested in the experiment. On the oiher hand,
fhe toxic compounds could be metabolised in vivo, forming lnactive
componds that could be excreted,

CONCLUSION

From the in vitro studies, the ethanol extraet of the roots of L. pumila var,
alata was Tound 1o be weakly oestrogenic but the ethanol root extracis of
L puamila var alata and L pumila var. pamila, and the water exiracis of
the roots of L pumila var. alata and the leaves of L pumila var. pumila
were found 1o be cytotoxie, Therefore, it is recommended that further studles
should be performed such as in vive tests using animal experiments (o
eviluaie the oestrogenicity and mechanism of action of the L pumila
exiracts, as well as én vitre and in vive toxicologloal studies 1o assess the
possibility of wxicity for human consumption.
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