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Abstract

Objective of the present study is to evaluate therpliferative activity of water extracts of
Stichopus variegatus on spinal astrocytes cell lines. To study the doselependant effect of
Stichopus variegatus Water Extracts (SVWE) on spinal astrocytes, the dracts were pre-
pared in four different concentrations of 0.1, 1.0,5.0 and 10.0 pg/ml. The Epidermal
Growth Factor (EGF), 10.0ng/ml was used as positiveontrol. The proliferation assay was
performed using [3-(4,5-dimethylthiazol-2-yl)-5-(3earboxymethoxyphenyl)-2-(4-sulfophe-
nyl)-2H-tetrazolium] (MTS) Assay Kit. The proliferation was presented as percentages of
surviving spinal astrocytes after 72h treatments. @r study shows that the SVWE has pro-
liferative effect on rat spinal astrocytes in a dos dependant manner. At 10ug/ml SVWE
showed a significant increase in the spinal astrotgs proliferation over a period of 72h
(p<0.01). At the concentration of 5ug/ml, the astrytes proliferation was seen to increase
only at 72h (p<0.05). The Egy of SVWE was 5.18 pg/ml. The Malaysian SVWE (E£=5.18
pg/ml) shows potential as a growth promoting agenib promote proliferation of spinal as-
trocytes at the concentration of 5.0 and 10.0pg/ml.
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ral precursors in adult neurogenic regions [11]other
role of astrocytes is to preserve the host intedaliow-
Sea cucumbers from Malaysian Perhentian Islande haing injury [12]. In spinal cord and brain traumaiigury,
both commercial as well as medicinal values bediges astrocytes actively undergoes hypertrophy, prdidar
ing used by the locals as an edible food sourcegti] and migrates to form reactive astrocytes and mdyde
chopus variegatus (also known as Stichopus herjnanii the inflammatory reaction at the side of injury J[1Ac-
a species that is most valued not only as a foaccedbut  cumulation of reactive astrocytes leads to astwsij a
it also offers a variety of remedies which have rbeephysical and chemical barrier for regeneration rayri
proven in an animal model system [2]. The Stichopugshronic phase of injury [12, 13]. The needs forasttes

Introduction

variegatus water extract (SVWE) has been repoddubt
used for rheumatoid arthritis [3], abdominal pdimer

damage [4] as well as heart ailments [5]. Numernexis
periments that have revealed various in vitro e$fetich
as antioxidant [6], anti-angiogenosis [7], anti-rolzac-
terial [1], anti-leshmanial [8], potential cytotaxagent on
T-lymphoblastic cell lines [9] and its proliferaticeffect

to act as neuroprotector and metabolic supporter af-
jury are very crucial. Astrocytes contribute totoesg
the extracellular ionic environment [14], sequestgr
extracellular glutamate and producing neurotrodhic
tors during acute phase of injury [12]. Astrocyies
pressed large receptor repertoire for proliferaaod dif-
ferentiation that include G-protein and ion chantiedt

on neurosphere [10]. We hypothesized that SVWE makave been intensively reviewed [11, 13].

exhibit proliferative effect on spinal astrocytesvitro.

Epidermal growth factor (EGF), a mitogenic peptidat

Astrocytes plays an important structures that mlevi comes from epidermal growth factor family stimutate
housekeeping functions necessary to maintain nalronDNA synthesis and proliferation of astrocytes itrovivia

function, actively shape synaptic function, andascheu-
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interaction of EGF-EGF receptor bindings and attiva
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extracellular signal-regulated kinases (ERK) sitymgl using standard laboratory freeze dryer(Heto LL3000,

cascades [15]. EGF stimulates spinal astrocyteffggee =~ Denmark)

tion and differentiation in vitro [16, 17]. OtheGE fami-

lies members including transforming growth factipha  Sterilization

(TGFa), amphiregulin, heparin binding (HB-EGF), beta- The lyophilised extracts were subjected to stetion

celullin (BTC) and epiregulin also plays a vitaledn  using high electron beam rays according to methed d

promoting proliferation of astrocytes. Recentlysem cu- scribed by Furuta et al., (2002)[21] using Linearc@l-

cumber extract from Stichopodidae family was ndi®d erator (Siemens Primus, Germany). The extracts were

increase the neural stem/progenitor cells (NSPCsitio  kept in plastic containers, submerged in a 5cmhdept

[10]. distiled water and exposed to gamma rays at 50
Gray(Gy) for 10min with as described by Furuta et

Hence, this study was conducted to determine thifpr al.,[21].

erative effect of SVWE on spinal astrocytes inouitio

date there is no scientific report on the effe¢dtSYWE  Astrocytes cell lines and treatment

on any central nervous system supporting cellsqages  Spinal astrocytes cell line (ScienceCell Researahoka-

in particular) which play critical roles in the f#ifent tories,USA) was cultured in Dulbecco’s Modifieddia

phases of recovery during brain and spinal conarynj Medium (Invitrogen,USA) supplemented with 10% fetal
bovine serum (Invitrogen,USA) and 1% penicillinegt-

Materials and Methods tomycin antibiotic (Biosource,USA). Epidermal Grdowt
factor (Sigma Adrich,Malaysia) was used as pasitiv

Harvesting and processing of SV control and the untreated cell lines was usedragative

Sea cucumbers were freshly harvested from Pulau Pesontrol. The SVWE was prepared to achieve the final
hentian Kecil and Perhentian Besar, Kuala Terengganconcentration at 0.1, 1.0, 5.0, 10.0 pg/ml. Thaaets
Malaysia. The harvesting was conducted in June .2009vere stored at’C under sterile conditions prior to inves-
This study was approved by Ministry of Natural Re-tigation.

sources & Environment, Malaysia. Stichopus variegat

(SV) were harvested at the depth of approximatély 3The [3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymettyo
metres below the sea level at two different fixiédss phenyl)- 2-(4-sulfophenyl)-2H-tetrazolium] (MTS) say
(Point A: 554'59"N 10243'26"E) (Point B: 854'9'N  Confluent spinal astrocytes were counted and seated
10245'19"E) as reported in previous work [25]. The SV 96 well plates at a cell density of 1 x*1¢ells per well.
was identified according to method described bybEsr The extracts and EGF were added into cells grown in
et al., (1999)[18]. The body of SV was bilateratiyt at monolayer and incubated at’87with 5 % CQ atmos-

the dorsal midline. The internal organs were rerdomed  phere for 24, 48 and 72 h respectively. The pnatfen

the body walls were cleansed under running tapmadte assay was performed using MTS assay kit (Promega,
least six times. The body walls were cut into srp@tes USA) [22]. Viability of the cells was measured nipti-

(1 x 3cm) and dried in an oven at’60 The dried body cate using 2@ of MTS solutions followed by incubation
tissues were blended using standard laboratorydbten for 2 hours. The absorbance was read at 570nm w@sing
(SciencelLab,USA) into a powder form, placed inasfit  standard spectrophotometer (Biochrom, United Kimgdo
container and stored af@ prior to extraction as de- and the 50% effective concentration dose {ff@as de-
scribed by previous authors [1, 19, 20]. termined.

Stichopus variegatus water extraction Statistical analysis

The extraction was based on the method published byhe differences were analysed by Student-t test. V-

Fredalina et al., (1999) [20]. Homogenized tissR@gj ues of relative proliferation were expressed aseeage

was mixed with 100ml of distilled water. The mixtur mean + standard error means (S.E.M). A p valueOddx

was shaken at 80 strokes / min at room temper&tu@h  were considered statistically significant.

using a Incubator-Shaker (Newbrunswick Scientific,

USA). Thereafter, the mixtures were centrifuged2®8 Results

G for 20 min using Beckman AccuSpin (Beckman Coul-

ter, USA). The supernatant was collected and thielue MTS Assays

was mixed with another 50ml of distilled water. TheFigure 1 and 2 showed the effects of SVWE and EGF o

process was repeated followed by centrifugation wed spinal astrocytes cultures in vitro. In brief, thlifera-

final residue was mixed with 25ml distilled watdihe tive responses of rat spinal astrocytes were niotdxk in

supernatants were combined in round bottom flagree linear dose- and time-dependent manners upon girgjec

for freeze drying process. The supernatant waszdreeto SVWE. Higher SVWE concentrations of 5.0 and

dried at -58C under a vacuum pump at 60 kPa for 36h10.0ug/ml were observed to significantly increases
(p<0.05) cell proliferation over 72 h of treatmegriod
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of compared to lower SVWE concentrations of 0.1 an®4, 48 and 72 h of incubation periods. In partiguize
1.0 pg/ml. Similarly, a significant enhance (p<Q.@ relative percentage of cell proliferation at 72ohthis
relative proliferation for EGF treated cells wasawled at  group was calculated as high as 187.2%

0.1 pg/mL 9 pg/mL

A Lo/mL

ontr

10 pg/mL | ol

24 hrs

72 hrs

Figurel. The images of spinal astrocytes culture in vitro.

A-D: The 24 hours of astrocytes images followirgptment with different concentrations of SWVE (0.Q, 5.0 and
10.0 pg/ml). E-H: The 72h of astrocytes imageoWdhg treatment with different concentrations oM@/ | : EGF

treated cells, J: Untreated cells. At 72 h, theeravincreased in number of astrocytes after treatéd 5 and 10 pg/ml
compared to untreated cells. All images were caatumder magnifications of 10X (Scale bar= 87urhg Tp<0.05, is

considered significant when compared to untreatdi$ c
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Figure2. The effect of SVWE and EGF treatments on spirtad@ges culture in vitro

Each value is the average * standards error of rf@&hM). Bars indicate S.E.M. Significance of diff
ences, was evaluated by Student’s t-test; Pandétdated Vs/\' , p<0.0A  p<0.05. Panel liteated Vs
1: O, p<0.01@ ,p<0.05. Panel lll = treateds,[] p<0.0l@ H p<0.05.

When the cultures were treated with 10ug/ml of SVWEthe astrocytes over 72h. At the SVWE concentratbn
there was significant increment in MTS incorporaited  5ug/ml, the rate of proliferation was significantiy-
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creased at 72h when compared to the control giiugre
was no significant proliferative activity seen @tipg/mi
and 1.0pg/ml concentrations of SVWE administration
astrocytes cultures when compared to untreatedcysts
(Figure 1).

ECs, value of SVWE
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spinal cord cytoarchitecture [30]. In pathologicalses
like spinal cord injury, proliferating reactive estytes
are proven essential for early regeneration progqass
vide the protective functions for neurons and aigo
drocytes and preserve motor function after acujieryin
[31]

The EG value is concentration of the compound necesh this study, epidermal growth factor (EGF) wasdiss

sary to increase in the cell density by 50% inghgod of

mitogenic agent so as to stimulate the proliferatib as-

72h. EGo was determined using OriginPro 8 SR4trocytes in culture. Our data derived from EGFieda

(OriginLab Coorporation,USA). In this study, thefesf
tive concentration (Ef) of SVWE was determined as
5.18 pg/ml.

Discussion

The findings of present experiment showed thatpitee
liferation of spinal astrocytes increased at 5.0 40.0
pag/ml of SVWE over 72h. This result suggests thestt
ment with SVWE induce proliferation and differeritia
of spinal astrocytes in a dose dependent mannerreéu
sults are therefore in the same line to the othevitro
and in vivo reports [1, 3, 5, 19, 23, 24]

We propose that the proliferation of spinal asttesyin
this study could be associated with the bioactioenc

pounds present within SVWE. We performed Gas Chro-
matography Mass Spectrometry (GCMS) to identify-pos

sible active compounds that may be involved in mbm

ing cell growth in our recent work[25]. Our data on
GCMS shows that protein components contributed th

highest chemical composition of total SVWE(37%); fo
lowed by hydrocarbon(21%), ester(16%), carboxyticla

compounds(9%), phenol (7%) and others (10%). Hows

ever, as our current interest is to study the eféédhe
crude SVWE, an isolation of single biocompound wats
performed. A significance increase in relative qeblif-

eration of spinal astrocytes in our current experin

cell culture was found to be comparable with timelifigs
reported on the effects of EGF to stimulate astexpro-
liferation and differentiation in vitro over 72 hsu[16,
17, 32]. The EGF acts on the astrocytes via recéper-
action and activates ERK signalling cascades abdesu
guently proliferative genes activates ERK signglltcas-
cades [15]. The other possible reason for astregyte-
liferation following treatment with EGF is througe
activation of Rgr-1 that has been intensively rexd as
early growth response gene proliferation and grd&h
34].

In conclusion, this current study demonstrated that
Malaysian SVWE promote proliferation of astrocyted
lines at concentration of 5ug/ml and 10ug/ml. The
mechanism that mimics EGF needs to be further estludi
in more details.
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