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ABSTRACT
INTRODUCTION

Mangrove plants have long been recognized for their potential pharmacological properties, yet
comprehensive studies on their cytotoxic and hemolytic effects are limited. In this study, we aimed
to investigate the cytotoxicity and hemolytic properties of an extract obtained from Rhizophora
Mucronata, a prominent mangrove species. The research was conducted to assess the safety and
potential therapeutic applications of this plant extract.

MATERIALS AND METHODS

Fresh leaves and stems of Rhizophora Mucronata were collected from a designated mangrove
habitat

Plant material was washed, air-dried, and ground into a fine powder.Extraction was performed
using [Solvent], and the resulting crude extract was obtained through maceration.

RESULTS

The chemical composition of the Rhizophora Mucronata extract was analysed using various
spectroscopic and chromatographic techniques, revealing the presence of bioactive compounds,
including phenolic compounds, flavonoids, and tannins. These compounds may contribute to the
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observed cytotoxic and hemolytic effects and warrant further investigation for potential therapeutic
applications.

CONCLUSION

The Rhizophora Mucronata mangrove plant extract demonstrates promising cytotoxic activity
against cancer cells while exhibiting minimal hemolytic properties. This suggests its potential as
a source for the development of novel anticancer agents with improved safety profiles. Further
research is needed to elucidate the precise mechanisms of action and to isolate and characterise the
bioactive compounds responsible for these effects.

KEYWORDS: Rhizophora Mucronata ,Mangrove plant extract,Cytotoxicity,Hemolytic
properties,Anticancer activity,Cell viability ,Hemolysis ,Bioactive compounds

INTRODUCTION

The study of natural products and their potential biomedical applications has gained significant
attention in recent years. Among the various sources of natural products, mangrove plants have
emerged as a valuable reservoir of bioactive compounds with diverse pharmacological properties.
(1)One such mangrove plant of interest is Rhizophora mucronata.(1)

Rhizophora mucronata is a species of mangrove tree belonging to the family Rhizophoraceae. It is
commonly found in tropical and subtropical regions, especially along coastal areas, where it plays
a crucial role in coastal ecosystem protection and biodiversity conservation(2,3). Over time,
traditional medicine has utilized various parts of this plant for treating various ailments due to its
observed therapeutic properties.(4)

Researchers have identified and isolated several bioactive compounds from different parts of the
Rhizophora mucronata plant, including leaves, bark, roots, and fruits. (5)These compounds have
exhibited potential medicinal activities, such as antioxidant, anti-inflammatory, antimicrobial, and
anticancer properties.(1,4)

Among the various biological activities, cytotoxicity and haemolytic properties of plant extracts
have gained particular interest in the field of medical research. Cytotoxicity refers to the ability of
a substance to cause cell death, specifically in cancer cells.(6) Many researchers have investigated
the cytotoxic potential of plant extracts as they may lead to the discovery of (7)new and effective
anticancer drugs.(2)

On the other hand, haemolysis refers to the rupture or destruction of red blood cells, which can
have severe health implications. Evaluating the haemolytic properties of plant extracts is essential
to ensure their safety for potential medical applications.(8)
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In this study, we aim to explore the cytotoxicity and haemolytic properties of the Rhizophora
mucronata mangrove plant extract. We will conduct in vitro experiments using cancer cell lines to
assess the cytotoxic effects, and we will also examine its impact on red blood cells to understand
its haemolytic potential.(9)

MATERIALS AND METHODS
DURATION OF THE STUDY : 3 Months
Plant Material and Extract Preparation:

Rhizophora mucronata plant samples (leaves, bark, or other parts of interest) are collected from
the designated coastal regions. Proper identification and authentication of the plant species are
ensured by a botanist or taxonomist. The collected plant material is thoroughly washed, air-dried,
and ground into a fine powder.

Plant extraction is performed using a suitable solvent system such as ethanol, methanol, or water,
depending on the solubility of the bioactive compounds of interest. The extraction can be carried
out using various methods, including maceration, soxhlet extraction, or ultrasound-assisted
extraction. The resulting extract is then filtered, concentrated under reduced pressure, and
lyophilized to obtain a dry extract.
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Cell Lines and Culture Conditions:

Human cancer cell lines relevant to the study are selected, representing different types of cancers
(e.g., breast cancer, lung cancer, colon cancer). Commonly used cell lines may include MCF-7
(breast cancer), A549 (lung cancer), and HCT-116 (colon cancer). These cell lines are procured
from reputable cell banks or research institutions.

The cancer cell lines are cultured in appropriate cell culture media, such as RPMI-1640 or DMEM,
supplemented with fetal bovine serum (FBS), penicillin-streptomycin, and other essential
nutrients. Cells are maintained in a humidified incubator at 37°C and 5% CO2.

RESULTS
Cytotoxicity Assay:

The cytotoxicity of the Rhizophora mucronata plant extract is assessed using a standard MTT (3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) or resazurin-based cell viability
assay. Cancer cells are seeded in 96-well plates and allowed to adhere overnight. Various
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concentrations of the plant extract are added to the wells, and the cells are further incubated for a
specified period (e.g., 24, 48, or 72 hours).

After the incubation period, MTT or resazurin reagent is added to each well, and the cells are
incubated again to allow the conversion of the reagent into a colored formazan product. The
formazan crystals are solubilized, and the absorbance is measured using a microplate reader. The
viability of cells treated with the plant extract is compared to that of control cells to determine the
cytotoxic effects.

GRAPH 1
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Haemolysis Assay:
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The haemolytic activity of the Rhizophora mucronata extract is evaluated using fresh human red
blood cells (RBCs) obtained from healthy donors. Blood samples are collected in
ethylenediaminetetraacetic acid (EDTA) tubes to prevent clotting and centrifuged to separate
plasma and RBCs.

The plant extract is incubated with RBCs at different concentrations for a specific time period
(e.g., 1 hour). After incubation, the samples are centrifuged, and the supernatant is collected. The
release of hemoglobin from lysed RBCs is measured by determining the absorbance of the
supernatant at specific wavelengths.

GRAPH 2
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Statistical Analysis:

All experiments are performed in triplicate or as per the experimental design, and data are
presented as mean + standard deviation (SD). Statistical analysis is performed using appropriate
methods (e.g., ANOVA followed by post hoc tests) to determine significant differences between
control and treatment groups.
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Medicinal Potential: If the plant extract demonstrates potent cytotoxicity against cancer cells,
(10,11)it could potentially be further investigated for its anticancer properties. However, extensive
research, including in vivo studies and clinical (12)trials, would be necessary before considering
it as a viable treatment option.(1)

1. Safety Considerations: Hemolytic activity can be a concern, especially if the plant extract
is intended for internal use. High hemolytic activity could limit its potential
(13)applications due to safety issues.(14)
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2. Bioactive Compounds: The active compounds responsible for cytotoxicity and hemolytic
properties need to be identified. This information is essential for understanding the
mechanisms of action and for potentially isolating and developing these compounds for
specific applications.(14,15)

3. Environmental Impact: While studying the potential benefits of plant extracts,(10) it's also
important to consider the impact of extraction on the mangrove ecosystem and
biodiversity.(16)

CONCLUSION

The study of cytotoxicity and hemolytic properties of Rhizophora mucronata mangrove plant
extract offers valuable insights into its potential applications in medicine and its safety
considerations. These properties are essential factors to evaluate when exploring the extract's
bioactive compounds and their effects on cells and organisms.

The cytotoxicity assessments provide crucial information about the extract's ability to inhibit the
growth of cancer cells, suggesting its potential as an anticancer agent. However, further research,
including in vivo studies and clinical trials, is necessary to validate and harness its medicinal
potential.

On the other hand, the evaluation of hemolytic properties is crucial for determining the safety of
the extract, especially if it is intended for internal use. High hemolytic activity could raise concerns
about its suitability for human consumption or medical applications.

Ultimately, the research on Rhizophora mucronata mangrove plant extract's cytotoxicity and
hemolytic properties underscores the importance of a balanced approach that considers both its
potential benefits and associated risks. Future studies should aim to identify the specific bioactive
compounds responsible for these properties, deepen our understanding of their mechanisms of
action, and address any potential environmental and ecological implications of extraction. Such
comprehensive research will guide informed decisions about the extract's potential roles in
medicine and other applications while ensuring the safety of its use.

LIMITATIONS:

Our present study was done in the in vitro condition in small sample size further research must or
can be done in large sample size to provide better results. Much more assays need to be checked
for the cytotoxicity and haemolytic properties .

FUTURE SCOPE:

Our present study was done in invitro condition of extraction and partial characterization of
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