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Several marine biotas, including sponges,
molluscs, cyanobacteria, and marine worms, have
been investigated for anticancer content [2].
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Marine worms from the Polychaeta class
ermione  hystix  have antimitotic-cytotoxic  activity
against sea urchin embryos Paracentrotus Lividus,
indicating that they may have antimitotic activity [6]. The
discovery of compounds that have antimitotic activity,
such as alkaloids, has increased the potential of marine
worms as anticancer drugs. Ritterazines and
Cephalostatin alkaloids from Cephalodiscusgilchristi,
a marine worm, have antimitotic activity against human
tumors [7]. Furthermore, other marine worms such as
Paranemertes peregrine contain anticancer alkaloids.
Other evidence suggests that the alkaloid content of
indoles, pyrroles, pyrazines, quinolines, and
pyridoacridines found in marine invertebrates has
anticancer activity [8].

Tubulin is a protein component that is very
important for microtubules [9]. This component plays
a vital role in cell division, intracellular transport, cell
motility, and maintenance [10]. During mitosis,
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microtubules play an important role in spindle formation
and separation. Tubulin inhibition mechanism is one
of the targets to prevent the development of cancer
cells and as a cancer target therapy [11]. Sea urchin
embryos can be used to study the development of cell
biology. Processes from sea urchins can be carried
out efficiently to carry out fertilization, treatment,
embryogenesis and larger embryo sizes so that optical
observations can be more manageable [12] that they
can be used as a model for studying the antimitotic
effect.

Public consumption of nyale worms is high, but
the ability of the Nyale sea worm (Eunicesp.) as an
anticancer agent needs to be identified, especially
along the coast of Lombok. Therefore, it is necessary
to conduct preliminary research to determine whether
biomolecules can act as antimitotics that can be used
as anticancer candidates.

Methods

Study design

This was a preliminary study using post- test
only with a control group design. The _samplesof
Nyale (Eunice sp.) and sea urchin (Tripneustes
ventricosus) were collected from Kuta, Céntral Lombok;,
and West Nusa Tenggara. The /samples were
examined for morphological image dataselection and
retrieval at the Laboratory, Faculty ‘'of Medicines Al-
Azhar Islamic University«The Nyale was extracted and
tested at the Labofatory of Analytical*“Chemistry,
Mataram University. The antimitotic testof the Nyale
extract was performed in thefLaboratoryof Biomedical
Research Unit/at Mataram sGeneral Hospitals.

Extraction

The maceration”method with ethanol solvent
was used to extract' Eunice sp. specimens4 Eunicesp.
dried samples were finely ground in a mortar and
macerated in 96% ethanol for24 h until everything was
completely submerged. After that, the extract and
residue were separated, and the residue was extracted
3 times with ethanol until it was colourless. A rotarty
vacuum evaporator was then used to combine and
concentrate the filtrate.

Test of bioactive compounds

The quantitative and qualitative test of Nyale
(Eunice sp.) extracts was gas mass spectrophotometry,
called Gas Chromatography-Mass Spectrometry
(GCMS). The number of compounds contained in the

extract was indicated by the number of peaks in GCMS
chromatography. In contrast, the types of compounds
present were interpreted based onthe spectral data of
each peak using the literature approach method in the
GCMS databases.

Test of anti-mitotic

An anti-mitotic test was \ performed at the
cellular level using sea urchin embryos collected from
the coastal waters of Sire, North Loambok. The gonads
of male and female sea urchins. were induced by
injecting 1 ml of 10%/KCl intesthem. The sperm cells
had milky white color, and the“ovum cells had golden
yellow color. Both of them were kept in separate
beakers. Fertilization took place in a beaker containing
50 ml of protozoa-freeseawater, with' ' ml of spérm and
4 ml of ovum cells being fertilized. The embtyos were
incubated for 2<3'h.

The'incubation was carried out at A440°Cwor
150°C, followed by homogenization to avoid
precipitation, inCrease the presence of contact barriers,
and- ensure efficient sample distributionf Each ethanol
extract.of Nyale worms was weigheddata concentration
of 1000 g/ml before being mixed with 10 ml of seawater
asha stock. Pipette 10,100 and/1000 L of the stock
solution into an Eppendorf tube eontaining 890 L and
800'L of protozoa-free seawater, respectively, and then
add 100 L of a solution containing 100_L ofzygotes with
10,100, and 1000 g/mis

Furthermorg, "homogenization was interspersed
at a temperature/of 15-20°C. After 3 h of incubation,
observations on cell division inhibition were made. There
was a drop.of formalin added. After a 2—3-h incubation
period, cleavage inhibition"was observed under light
microscopy in random populations. The outcome was
givenas apercentage (number of dividing cells divided
by the total number of ovum cells times one hundred).
Each treatment group was replicated 6 times.

Data analysis

Morphology and anti-mitotic compounds of
Nyale extract were analyzed descriptively. The data
on anti-mitotic compound tests on the embryo of sea
urchins were analyzed using Analysis of Variance
(ANOVA) at a 95% confidence level.

Ethical approval

Research ethics in this study includeapproval
sheets, anonymity, confidentiality, and ethicalfeasibility.
Ethical feasibility in this study came from the Health
Research Ethics Committee in the Faculty of Medicine
of Al-Azhar Islamic  University  (18/EC/FK-06/
UNIZAR/V/2020).
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Results Statistical Results

There was a differencein the percentage of cell

changes in all treatments (control, 10 mg, 100 mg, and

The extract’s results were then analyzed using 1000 mg), and they were statistically significant (p<0.005).
the GC-MS method to determine the various

substances present [13]. The results of the GCMS test
revealed that there were ten different compounds inthe
Nyale ethanol extract, with one compound not found in

Nyale extract

the library. Table 1 shows the compounds in question. Discussion

Table 1: Compounds in Nyale ethanol extract

No Compounds Name Molecular Amount of Nyal e extrac i

formula  substance (%)

1 Tetradecanoic acid (CAS) Myristic acid a6V, 862 Nya|e (Eunice Sp) ar worms that
2 RI:11.540 - 5,68 . X

3 Pentadecanoic acid (CAS) Pentadecylic acid Cisted, 2,99 appear in coasta around the island of Lombok,
4 Hexadecanoic acid, methyl ester (CAS), Methyl palmitate  “17™s.Y> 3.69 YA ti

5 OCTADEC-9-ENOIC ACID CigMaY,  11.82

6 Hexadecanoic acid (CAS) Palmitic acid LMY, 1216

7  Hexadecanoic acid (CAS) Palmitic acid Y16MsY, 4,05

8 Heptadecanoic acid (CAS) Margaric acid LMY, 677

9 HEPTADECENE-(8)-CARBONIC ACID-(1) CeH3,0, 36.66

10 Octadecanoic acid (CAS) Stearic acid C,eH:60.

Anti-mitotic test of nyale extract

Four groups were tested: One control g
three groups with different concentrations (10, 100, a
1000 g), and three with different concentrations (10,
100, and 1000 g). The testwas repeated 6 tim
group. The anti-mitotic potential of Nyal
determined by comparing the number of

e extraction of Nyale
aceration method, which u

constituents, and the y ycess is faster than
4 cells, eight cells, 16 cells, and 32 cells traditional drying
beganwith thefertilization of sea urchi

1.5 h until the eggs were

found in the Nyale
ARBONIC ACID-(1)

The test | i ) . ave notbeen thoroughly
were fertilized. ivision i agents. This study aimed to
group is presen

was a tende
illustrate this.
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Figure 1: (a-d) Graph of Cell Division in the Control; 10 mg; 100 mg and 1000 mg group
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« ga®”’
Sea urcins
Egg Cell

Female sea urchins
(Echinus esculentus)

Sea ucrcins
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Male sea urchins
(Echinus esculentus)

& Place of Fertilization

Inhibition by Nyale
(Eunicesp.) Extract

@ —>

Observation on a
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Fertilization

Figure 2: Nyale (Eunice sp.) research scheme. Egg cells and sperms cells from sea urchins will be fertilized, then nyale extract will be given,

and cell division will be observed under a microscope.

Table 2: Analysis results of ANOVA test

Number of cells Mean p-value
Control 10 mg 100 mg 1000 mg

2 8.82 24.63 25.24 46.60 <0.001

4 32.86 60.02 51.17 48.31 0.003

8 48.34 14.78 22.44 4.35 <0.001

16 9.97 0.55 114 0.74 <0.001

32 249 0.25 <0.01 1.60 0.035

Anti-mitotic test of nyale extract

The phase of cell divisionfrom 2-cell'to 8-cell
normally occurred in the controlgroup,and at one point,
an exponential occurred. Furthefmore, "IN the 4-cell
division phase, thestreatment group with 10 mg, 100
mg, and 1000¢ mg Nyale, ethanel« extract showed
inhibition.

The control droup’s /ability to divide began
to decline in the 8-cell division phase, whereas the
treatment group’s, ability t0 divide began to decréase
in the 4-cell division phase. This suggests that using
Nyale ethanol extract to treat sea urchin zygote cell
divisioncould be effective (anti-mitotic). The 10 mg and
100 mg treatment groups showed the most inhibition
in the 4-cell phase, while the 1000 mg treatment group
showed inhibition in both the 2-cell and 4-cell phases.

The percentage of cell division in each
treatment group was tested using ANOVA with a 95%
confidence levelto see if the percentage difference was
significant. The significance level in each group was
less than 0.05, indicating a significant difference in the
percentage of cell changes in all treatments, according
to the results of the ANOVA test (Table 2) (control, 10 mg,
100 mg, and 1000 mg). In other words, bioactive
compounds found in marine worms (nyale) from the
Lombok regionsignificantly impact the percentage of
cell division/anti-mitosis in sea urchin embryos.

The ability and\function of proliferative activity
by bioactive| compounds in Nyale extract can be
inhibited by ethanol extract of Nyale by slowing down
anti-proliferative‘aetivity throughrinduction of cell cycle
arrest.

This is in line with Ngoi Liew (2021) findings,
which claim that compounds like quercetin have anti-
proliferative activity by inducing cell cycle arrest through
several molecular targets, including p21, cyclin, cyclin-
dependent kinase, pRb, p53, and topoisomerasell [17].
According to Henriques, Silva [18], antimitotic drugs
activate the spindle assembly checkpoint by interfering
with microtubule formation and chromoso mal
Segregation, causing mitotic termination. Apoptosis
occurs when these compounds interfere with proper
microtubule attachment, causing cells to die [19].

Conglusion

Based on the findings of this study, it can be
concluded that each group can inhibit cell division at
specific stages, indicating that the ethanol extract of
nyale has anti-mitotic potential. For further research, it
is necessary to optimize the techniques and methods
fortesting potential anti-cancer compounds so thatthe
specific bioactive compounds and their effects on the
growth and development of cancer cells can be
determined with certainty. This study had several flaws
as well. The bioactive compounds inthe ethanol extract
of Nyale were notisolated or separated in this study, so
the specific bioactive compounds that play a role in

Open Access Maced J Med Sci. 2022 Feb 05; 10(A):1-5.
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inhibiting the mitosis division of the sea urchin zygote
cannot be determined with certainty. The division of sea
urchin embryos was observed only at the end (post-test
only), that is, 2 h after the testing process began, so that
the initial picture of each group could not be described
optimally and the final results could not be compared.
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