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This study investigates the antifertility potential of
Beluntas leaves (Pluchea indica) by its comparison
with related species within the Pluchea genus through
phylogenetic and bioinformatics approaches. By
collecting genetic sequence data of Pluchea species
from the GenBank NCBI database, analyses were
conducted using MEGA X software to generate a
phylogenetic tree, amino acid composition, and
genetic distance table. Among the 13 Pluchea species
analyzed, this research found that P. indica has
significant potential as an antifertility agent based on
its impact on the quality of male white rat
spermatozoa, including motility and spermatogenic
cell count. Furthermore, phylogenetic analysis
indicates a close genetic relationship between P.
indica and P. ovalis, suggesting the potential of P.
ovalis as a new antifertility candidate. These results
affirm the potential of Beluntas leaves as a male
antifertility agent and open opportunities for further
research on the potential of other Pluchea species.
This study underscores the importance of
bioinformatics studies in identifying plants for
antifertility drugs, especially within the Pluchea
genus, and suggests the need for further laboratory
analysis on species closely related to P. indica to verify
their antifertility potential.
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Introduction several Asian countries [1-5]. Active
components in Beluntas leaves, such as

In the quest for safe, effective, and widely
acceptable contraceptive solutions, research
into natural resources, particularly herbal
plants, has garnered significant attention. One
such plant of interest is Beluntas (Pluchea
indica), traditionally used in herbal medicine in
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tannins, alkaloids, and flavonoids, have shown
significant effects in reducing the quality of
spermatozoa in preliminary studies [6-10].
This potential opens new avenues in male
contraception research, where current options
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are still very limited and often come with
undesirable side effects. Therefore, a deep
understanding of the action mechanisms and
effectiveness
antifertility agent offers promising prospects
for a more natural and potentially safer male
contraceptive alternative. Figure 1 illustrates
the Beluntas plant, showcasing its unique
physical characteristics that are not only
significant in traditional medicine but also
pivotal in scientific research.

Moreover, advancements in bioinformatics
technology and phylogenetic analysis [11-15]
provide powerful tools for delving deeper into
the genetic potential of Pluchea indica and
related species within the Pluchea genus [16-
20]. Through comparative and phylogenetic
analysis, this study not only seeks to confirm
the antifertility efficacy of Pluchea indica, but
also to identify other species within the genus
that may have similar or better potential [21-
23]. Thus, this research not only provides new
insights into the contraceptive potential of
Beluntas leaves, but also opens the possibility
of further exploration of biodiversity for the
development of innovative and sustainable
herbal-based male contraception, overcoming
limitations and challenges existing in current
male contraceptive methods. Figure 2 details
the active components in Beluntas leaves, such
as tannins, alkaloids, and flavonoids, which are
critical to the plant's antifertility effects.
Understanding these compounds is essential
for harnessing the contraceptive potential of
Pluchea indica, as they are directly responsible
for the observed decrease in sperm quality,
including motility and viability.

of Beluntas leaves as an

The latest research on antifertility with
herbal plants has been widely studied and is
[24-26]. In
developments in male antifertility research,

developing rapidly recent
the focus has shifted towards the use of
phytopharmaceuticals as a more natural and
less side-effect-prone alternative compared to
the synthetic contraceptive methods. Research
on Pluchea indica, particularly in the context of

using its leaves as an antifertility agent,
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occupies an important place in contemporary
scientific literature. New studies highlight the
potential of this plant extract in reducing
sperm quality, including decreased motility
and viability of spermatozoa, indicating its
potential as a male contraceptive. Advances in
bioinformatics analysis and phylogenetic
techniques have broadened our understanding
of the molecular mechanisms behind these
antifertility effects, not only in Pluchea indica,
but also in related species within the Pluchea
genus [27-29]. This indicates a growing trend
in male antifertility research, where plant-
based studies are receiving more attention as
potential developing new
contraceptive methods.

despite significant progress,
current research still faces challenges in
identifying and isolating specific active
components responsible for antifertility
effects, as well as in fully understanding the
mechanisms of action at the molecular level
[30-31]. In addition, research on the long-term
safety and potential side effects of using these
plant extracts as male contraceptives remains
limited. Recent studies show advances in
genetic and phylogenetic analysis to explore
the genetic diversity among species within the
Pluchea genus, paving the way for identifying
new potential sources for the development of
antifertility drugs [32-36]. Thus, although
research in this field shows great promise,
further studies are needed to overcome these
obstacles and optimize the potential of
phytopharmaceuticals in male contraceptive
applications. Figure 3 presents the research
highlights on Pluchea indica and its antifertility

solutions for

However,

effects, encapsulating the key findings and
potential of Pluchea indica as a viable source
for developing new male contraceptive
These highlights the
identification of active components with

solutions. include
antifertility effects, the exploration of the
plant's genetic makeup for understanding its
contraceptive mechanisms, and the ongoing
efforts to establish its safety profile for long-
term use.



The antifertility potential of beluntas leaves ...

The novelty of this study lies in the
application of phylogenetic and bioinformatics
analysis in exploring the antifertility potential
of Beluntas leaves (Pluchea indica) and related
species within the Pluchea genus, which has
not been extensively explored in the context of
male contraception. This study expands the
knowledge base not only by confirming the
antifertility effects of P. indica, documented in
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previous studies, but also by identifying the
potential of other species within the Pluchea
genus that may have similar or stronger effects.
Through this approach, this research opens
opportunities
antifertility candidates from natural sources,
offering a safer and more sustainable

to discover new male

alternative to currently available synthetic
contraceptive methods.

FIGURE 1 Beluntas (Pluchea indica)
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FIGURE 2 Active components in Beluntas leaves
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FIGURE 3 The research highlights on Pluchea indica and its antifertility effects

This study significantly contributes to the
field of contraception
phytopharmaceuticals, providing a scientific
basis for the development of herbal-based
male antifertility drugs. By exploring the
genetic relationship between species within
the Pluchea genus and characterizing the
active components responsible for antifertility
effects, this study not only offers new insights
into the potential of phytopharmaceuticals in
male contraception, but also highlights the
importance of genetic diversity in drug
development. These results can serve as a
reference for further research in the synthesis
and formulation of effective and minimally
side-effect-prone male antifertility drugs,
advancing the fields of pharmacology and male
contraception. The objective of this study is to

male and

uncover the antifertility potential of Beluntas
leaves (Pluchea indica) and related species
within the Pluchea genus through phylogenetic
and bioinformatics analysis, as a basis for the
development of effective and sustainable
herbal-based male contraception.

Method

This study method began with the collection of
genetic sequence data from species within the

Pluchea genus and related species from the
Asteraceae family, focusing specifically on
Pluchea indica, known to have antifertility
potential. These sequences were obtained
from the GenBank at the National Center for
Biotechnology Information (NCBI) through
their
https://www.ncbi.nlm.nih.gov. Data
was conducted using relevant keywords such

"Pluchea indica", "rbcL gene", and names of
species within the Pluchea genus. Once the
sequences were obtained, they were
downloaded in FASTA format for further
analysis. This process ensured that the study
was based on a broad and representative
dataset, enabling comprehensive research on
the antifertility potential of the target species.
Next, phylogenetic
analysis was conducted using MEGA X software

website at
search

and bioinformatics

(Molecular Evolutionary Genetics Analysis),
accessible at https://www.megasoftware.net/.
With this software, the collected sequence data
were organized and analyzed to construct a
phylogenetic tree, showing the evolutionary
relationship among species in the Pluchea
genus. This analysis
alignment using the integrated Clustal W tool
in MEGA X, followed by the selection of the

involved sequence
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most suitable evolutionary model and
construction of the phylogenetic tree using the
Maximum Likelihood method. The resulting
tree provided a graphical visualization of the
genetic allowing the

identification of species with high genetic

relationships,

similarity that might have similar or better
antifertility potential. Figure 4 outlines the
flowchart of the research method, from data
collection through NCBI, sequence alignment,
and phylogenetic tree construction in MEGA X,
to the interpretation of data and analysis of
results. This flowchart visually summarizes the
step-by-step methodology, illustrating the
systematic approach employed in evaluating
the antifertility potential of the Pluchea genus.

The final stage of the research method
involved interpreting data and analyzing
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results. Interpretation focused on

understanding the phylogenetic relationships
revealed through the phylogenetic tree, as well
as analyzing amino acid composition to predict
biological functions that might be related to
antifertility effects. Further analysis of genetic
distance among Pluchea species provided
insights into the genetic diversity and potential
These
analyses were then compared with existing

evolution of antifertility features.

scientific literature to confirm findings and
discuss their implications for the development
of herbal-based male contraception. Thus, this
research method provides a comprehensive
approach to antifertility
potential of the Pluchea genus, significantly
contributing to research in  herbal
contraception.

evaluating the

1. Collection of genetic sequence data

|

2. Data search on NCEI

|

3. Download sequences in FASTA format

l

4, Phylogenetic and bicinformatics analysis using MEGA X ‘

l

5. Seguence alignment with Clustal W |

l

. Selection of evolutionary model

l

7. Canstruction of phylogenetic tree

l

8. Interpretation of data and analysis

P

9. Analysis of amino acid compasition

S

10. Analysis of genetic distance among Pluchea species

FIGURE 4 Flowchart research

l
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Results and discussion

The analysis in this study, particularly through
the use of a phylogenetic tree constructed from
genetic sequence data, revealed significant
evolutionary relationships between Pluchea
indica and related species within the Pluchea
genus. The phylogenetic tree results showed
that P. indica has a close genetic relationship
with several other species in the genus, such as
P. ovalis, indicating the possibility that these
species may share bioactive
components responsible for antifertility
effects. This analysis provides preliminary
evidence of the potential use of other Pluchea

similar
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species as new sources for the development of
herbal-based male contraceptives, expanding
the available contraceptive options using
genetic diversity within the genus.

The analysis of sample determination based
on the completeness of data available in the
Gene Bank revealed 13 samples that are
members of the Genus Pluchea. These samples
include P. sericea, P. sagittalis, P. pteropoda, P.
ovalis, P. odorata, P. longifolia, P. lanceolata, P.
indica, P. foetida, P. dioscoridis, P. carolinensis,
P. camphorate, and P. baccharis. The
information obtained from the Gene Bank is
presented in Table 1.

TABLE 1 Sample information obtained from the Gene Bank

No. Species Gene Bank accession Sequence
number Length (bp)

1. Pluchea odorata KJ773762.1 1321

2. Pluchea longifolia KJ773761.1 1323

3. Pluchea foetida KJ773760.1 1299

4, Pluchea camphorata KJ773759.1 1316

5. Pluchea baccharis ON341311.1 553

6. Pluchea carolinensis KX397901.1 517

7. Pluchea indica 0K635065.1 570

8. Pluchea sericea AY874439.1 1458

9. Pluchea ovalis MK285168.1 491
10. Pluchea dioscoridis MH234121.1 657
11. Pluchea pteropoda NC_060349.1 152300
12. Pluchea sagittalis MHO049945.1 717
13. Pluchea lanceolata KY497911.1 659

Furthermore, the analysis of amino acid
composition from the obtained sequences
provided essential insights into potential
biological functions that could contribute to
antifertility activity. Differences in amino acid
composition among species could indicate
variations in proteins and enzymes involved in
reproductive mechanisms, including processes
affecting sperm motility and viability [37-39].
Thus, this analysis not only supports the
identification of species with high antifertility
potential but also aids in understanding the
molecular mechanisms underlying these
This is crucial for developing
antifertility drugs that are not only effective

effects.

but also have an acceptable safety profile for
long-term use.

Recently, the analysis of genetic distance
among species in this study provided
additional understanding of the level of genetic
diversity within the Pluchea genus. This is
important for conservation strategies and
selecting species for further research in the
context of phytopharmaceutical development.
By identifying species with relatively close
genetic distance to P. indica, this research
paves the way for further exploration of those
species in the antifertility context. Thus, this
analysis not only contributes to the scientific
knowledge regarding the antifertility potential
of the Pluchea genus, but also supports efforts
in developing new, natural, and sustainable
male contraceptive drugs (Tables 2 and 3).
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TABLE 2 Amino acid composition from the sequence alignment results of 13 sample species from

the genus Pluchea

No. Species Ala Cys Asp Glu Phe Gly His Ile Lys Leu Met Asn Pro Gin Arg Ser Thr Val Trp Tyr Total

1. P. sericea 6,06 2,02 505 707 707 909 1,01 3,03 5,05 1515 1,01 4,04 505 404 505 303 707 606 000 404 99

2. P. sagittalis 6,06 2,02 505 7,07 7,07 909 1,01 3,03 5,05 1515 1,01 404 505 404 505 303 707 606 000 404 99

3. P. 2,17 000 2,17 435 761 326 217 1413 1087 6,52 000 870 326 326 652 326 870 109 217 978 92
pteropoda

4. P. ovalis 606 202 505 707 707 909 101 3,03 5,05 1515 1,01 404 505 404 505 404 606 606 000 404 99

5. P. odorata 6,06 2,02 505 707 707 909 1,01 3,03 5,05 1515 1,01 404 505 404 505 303 707 606 0,00 404 99

6. P. longifolia 6,06 2,02 505 7,07 7,07 909 1,01 3,03 5,05 1515 1,01 404 505 404 505 404 606 606 000 404 99

7. P. 6,06 2,02 505 606 707 909 1,01 3,03 5,05 1515 1,01 404 505 505 505 404 606 606 000 404 99
lanceolata

8. P. indica 606 202 505 707 707 909 101 3,03 5,05 1515 1,01 404 505 404 505 303 707 606 000 404 99

9. P. foetida 0,06 202 505 707 707 909 101 3,03 5,05 8,51 0,00 404 505 404 638 745 7,07 606 0,00 404 99

10. P 426 1,06 532 319 3,19 426 851 10,64 3,19 1515 1,01 532 426 638 505 303 745 638 1,06 3,19 94
dioscoridis

1. P 6,06 2,02 505 707 707 909 1,01 3,03 5,05 1515 1,01 404 505 404 505 303 707 606 000 404 99
carolinensis

12. P. 606 202 505 707 707 909 101 3,03 5,05 1515 1,01 404 505 404 505 303 707 606 000 404 99
camphorata

13. P. 6,06 202 505 707 707 909 101 3,03 5,05 1515 1,01 404 505 404 505 303 707 606 000 404 99
baccharis
Rata-rata 565 1,8 48 651 682 831 165 439 533 1404 086 404 48 424 525 361 698 573 024 439 981

The interpretation of the results of this
study indicates that the Pluchea genus,
particularly Pluchea indica, holds significant
potential as a natural source of antifertility for
men. Through phylogenetic and bioinformatics
analysis, this study identified close genetic
relationships between P. indica and related
species, suggesting that the antifertility
mechanisms found in P. indica might also be
present in other species within the genus. This
finding is important as it opens the possibility
for the development of new herbal
contraceptives that can offer an alternative for
men seeking non-hormonal and minimal side-
effect contraceptive methods. By expanding
our understanding of the antifertility potential
of Pluchea species, this research provides a
strong foundation for further research in the
development of plant-based
phytopharmaceuticals.

Moreover, the data interpretation
highlights the importance of analyzing amino
acid composition and genetic distance in
understanding species variations and their
bioactive potential. This analysis indicates that
variations at the amino acid level can provide

insights into the protein functions contributing
to antifertility effects, offering a new direction
for research into the action mechanisms at the
molecular level. This is not only relevant for the
development of antifertility drugs but also for
a broader understanding of the biological
processes affecting fertility. Thus, these
findings emphasize the importance of a
multidisciplinary approach in
phytopharmaceutical research, combining
knowledge of genetics, biochemistry, and
pharmacology.

In conclusion, this study makes a significant
contribution to the literature on herbal
contraception and male antifertility. By
identifying and analyzing the antifertility
potential of Pluchea indica and related species,
this study not only adds to our understanding
of the bioactive diversity within the Pluchea
genus, but also offers a new perspective for the
development of innovative male
contraceptives. These results encourage
further investigation and the development of
drug formulations based on natural principles,
supporting the search for safer, effective, and
user-friendly contraceptive options.
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TABLE 3 Results of the genetic distance analysis
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1 2 3 4

5 6 7 8 9 10 11 12

13

Pluchea sericea

Pluchea sagittalis 0,00
Pluchea pteropoda 1,90 1,90
Pluchea ovalis 0,00 0,00 1,88
Pluchea odorata 0,00 0,00 1,90 0,00
Pluchea longifolia 0,00 0,00 1,90 0,00
Pluchea lanceolata 0,01 0,01 1,90 0,00
Pluchea indica 0,01 0,01 1,90 0,00
Pluchea foetida 0,00 0,00 1,90 0,00
Pluchea dioscoridis 2,72 2,72 1,68 2,67
Pluchea carolinensis 0,00 0,00 1,90 0,00
Pluchea camphorata 0,00 0,00 1,90 0,00
Pluchea baccharis 0,00 0,00 1,90 0,00

0,00

0,01 0,01

0,01 0,01 0,01

0,00 0,00 0,01 0,01

2,72 2,72 2,72 2,72 2,72

0,00 0,00 0,01 0,01 0,00 2,72

0,00 0,00 0,01 0,01 000 272 0,00
0,00 0,00 0,01 001 000 272 0,00 0,00

Notes:

1 = Pluchea sericea

2 = Pluchea sagittalis
3 = Pluchea pteropoda
4 = Pluchea ovalis

5 = Pluchea odorata

8 = Pluchea indica

9 = Pluchea foetida

10 = Pluchea dioscoridis
11 = Pluchea carolinensis
12 = Pluchea camphorata

6 = Pluchea longifolia 13 = Pluchea baccharis

7 = Pluchea lanceolata

From the perspective of male contraceptive
development, this research offers an intriguing
contribution compared to conventional
approaches that largely focus on hormonal or
mechanical methods such as condoms and
vasectomy. Herbal contraception, particularly
through the use of Pluchea indica, promises a
more natural alternative with potentially
lower While
contraception can be associated with mood
changes, weight gain, and libido, as well as
long-term health risks, the use of plant extracts
like P. indica may reduce these risks, offering a
solution more in line with healthy lifestyles
and preferences. However,
compared to the direct effectiveness of

side effects. hormonal

individual

conventional methods, the main challenge for
plant-based contraception lies in ensuring
consistent effects, precise dosing,
comprehensive clinical validation to ensure

and

safety and efficacy.

In the context of phytopharmaceutical
research, the approach taken in this research-
combining phylogenetic and bioinformatics
analysis-represents a paradigm shift from
direct experimental the
exploration of genetic and molecular data. This
allows for the quick and efficient identification
of species with bioactive potential without the
need for extensive initial laboratory testing.
Compared phytopharmaceutical
studies that may rely more on trial-and-error
for compound screening, this method offers
higher efficiency and can direct resources
towards the most promising candidates.
However, the challenge that arises is the need
for strong experimental validation to confirm

research to

to other

bioinformatics predictions,
theoretical findings can be translated into

practical applications.

ensuring that
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KJ773759.1 Pluchea camphorata

OM341311.1 Pluchea baccharis

KX397901.1 Pluchea carolinensis

KJ773760.1 Pluchea foetida
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64

KJ773762.1 Pluchea odorata

AY874439 1 Pluchea sericea

&0

MH049945 1 Pluchea sagittalis

KY497911.1 Pluchea lanceolata

MK285168.1 Pluchea ovalis

45

OKB35065.1 Pluchea indica

NC 060349.1 Pluchea pteropoda

100
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FIGURE 5 Phylogenetic tree results based on sequence alignment and genetic distance analysis

From the perspective of genetic diversity
and conservation, this research highlights the
importance of understanding genetic variation
in species conservation and sustainable use of
natural resources. Compared to studies that
may focus on a single species without
considering its phylogenetic relationships, this
study adds a new dimension in evaluating
antifertility potential by concerning genetic
diversity within the Pluchea genus. This not
only has the potential to identify new sources
for drug development but also supports
conservation efforts by highlighting species
that might be important from a biomedical
standpoint. However, this also poses the

challenge of balancing the exploration of
natural resources with the need to ensure
sustainable and ethical utilization, preventing
overexploitation that could threaten the
survival of those species. Figure 5 displays the
phylogenetic tree results based on sequence
alignment and genetic distance analysis,
illustrating the evolutionary relationships
among species within the Pluchea genus. This
visual representation serves as a crucial tool in
understanding the genetic diversity and
relatedness of species, guiding the selection of
potential candidates for further antifertility
research. It underscores the methodological

rigor of this study, which integrates
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phylogenetic analysis to inform both

conservation strategies and the search for
effective natural compounds for male
contraception, thus ensuring a responsible
approach to biodiversity exploration and
pharmaceutical development.

Conclusion

This study offers valuable insights into the
potential of Pluchea indica and related species
within the Pluchea genus as natural sources of
antifertility, highlighting possible
alternatives to conventional contraceptive
methods that are safer and herbal-based.
Through the application of phylogenetic and
bioinformatics analysis, this study not only
successfully identified genetic relationships
that support further research into the bioactive
components of these species, but also opened
the path for further exploration of genetic
diversity in the search for new contraceptive
solutions. In conclusion, this study adds to the
existing literature by offering an innovative
approach in the development of male
contraception, while also emphasizing the
importance of sustainability and conservation
in the use of natural resources for medical
purposes.
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