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ABSTRACT

Helminth infections pose significant challenges to global
health, particularly in regions with limited access to effective
treatments and increasing drug resistance. Caesalpinia
bonducella (L.) Fleming, a medicinal plant widely distributed
in tropical and subtropical regions, has garnered attention for its
potential as an alternative anthelmintic agent. This review
comprehensively examines the anthelmintic properties of
Caesalpinia bonducella, synthesizing current knowledge on its
chemical composition, mechanisms of action, and therapeutic
efficacy against various helminth species. Furthermore, clinical
trials and epidemiological evidence assessing the efficacy and
safety of Caesalpinia bonducella in human and veterinary
medicine are reviewed, highlighting promising outcomes and
safety profiles observed in diverse populations. the review also
addresses safety considerations, summarizing toxicological
studies and potential adverse effects associated with prolonged
use or high dosages of Caesalpinia bonducella extracts. review
outlines regulatory considerations and identifies critical gaps in
current research, proposing future directions for investigating
synergistic combinations, optimizing dosage forms, and
elucidating mechanisms to enhance therapeutic efficacy and
mitigate resistance. In conclusion, this comprehensive review
consolidates existing evidence and underscores the potential of
Caesalpinia bonducella as a natural anthelmintic agent. The
findings emphasize its relevance for advancing therapeutic
options against helminth infections, offering insights into its
application in public health and veterinary medicine.
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INTRODUCTION:

Helminth infections, caused by parasitic worms such as nematodes, trematodes, and cestodes,
remain a significant public health concern worldwide, particularly in tropical and subtropical
regions where they affect millions of people and livestock annually. The reliance on a limited
number of synthetic anthelmintic drugs, coupled with the emergence of drug-resistant strains,
underscores the urgent need for alternative therapeutic agents that are effective, safe, and
accessible. In recent years, there has been growing interest in exploring medicinal plants as
potential sources of anthelmintic compounds due to their diverse phytochemical profiles and
traditional uses in indigenous medicine systems. One such plant of interest is Caesalpinia
bonducella (L.) Fleming, commonly known as "Bonduc nut™ or "Gray nicker," belonging to
the Fabaceae family.! Indigenous to tropical Asia, Africa, and parts of Australia, Caesalpinia
bonducella has a long history of use in traditional medicine for various ailments, including its
reputed efficacy against parasitic infections. Botanically, Caesalpinia bonducella is a small to
medium-sized shrub or tree characterized by distinctive greyish-brown seeds enclosed in a
hard, woody shell?. Traditional healers and local communities have utilized various parts of
the plant, including seeds, leaves, and roots, for treating conditions ranging from
gastrointestinal disorders to skin ailments and reproductive health issues. Of particular
interest is its application as an anthelmintic agent, where preparations derived from the seeds
have been historically employed to expel intestinal worms and alleviate symptoms associated
with helminthiasis. The pharmacological potential of Caesalpinia bonducella as an
anthelmintic agent has attracted scientific scrutiny, leading to numerous studies aimed at
elucidating its efficacy, mechanisms of action, and safety profile. Research has identified
several bioactive constituents within Caesalpinia bonducella, including alkaloids, flavonoids,
saponins, and tannins, which are believed to contribute to its therapeutic properties. These
compounds have been shown to exhibit various pharmacological actions relevant to
anthelmintic activity, such as paralysis of worms, inhibition of egg-laying, and interference
with metabolic processes critical for parasite survival. Moreover, the exploration of
Caesalpinia bonducella's anthelmintic potential extends beyond laboratory studies to include
clinical trials and epidemiological investigations.> These endeavors aim to validate its
traditional uses and explore its efficacy in diverse populations, including humans and
livestock. Despite these promising findings, gaps in knowledge persist regarding the optimal
dosage, formulation, and long-term safety of Caesalpinia bonducella preparations.

Furthermore, regulatory considerations surrounding its use in anthelmintic therapy warrant
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attention, particularly regarding standardization of herbal extracts and integration into

mainstream healthcare practices.*
Chemical Composition of Caesalpinia bonducella

Caesalpinia bonducella is a medicinal plant known for its rich phytochemical profile across
different parts of the plant. The following is a comprehensive list of the chemical constituents

identified in Caesalpinia bonducella:

1. Alkaloids:

Caesalpinine: Known for its antiparasitic and anti-inflammatory properties.
Bonducine: Reported to possess anthelmintic and analgesic activities.
Caesalpinidine: Exhibits potential antimicrobial and antioxidant effects.
Bonducelline: Shown to have cytotoxic and antimalarial properties.®

2. Flavonoids:

Quercetin: A potent antioxidant and anti-inflammatory compound.
Kaempferol: Known for its antimicrobial and anticancer activities.
Myricetin: Exhibits antioxidant and neuroprotective effects.

Rutin: Possesses anti-inflammatory and Vaso protective properties.®

3. Tannins:

Gallic acid: Antioxidant and anti-inflammatory agent.

Ellagic acid: Exhibits anticancer and antimicrobial activities.

Tannic acid derivatives: Known for their astringent and antiviral properties.’
4. Saponins:

Caesalpin: Reported to have antidiabetic and hepatoprotective effects.

Bonducin: Known for its cytotoxic and antioxidant properties.®
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5. Sterols and Terpenoids:

B-Sitosterol: Has cholesterol-lowering and anti-inflammatory properties.
Stigmasterol: Exhibits potential anticancer and anti-inflammatory effects.
Lupeol: Known for its antimalarial and anti-inflammatory activities.®

6. Phenolic acids:

Ferulic acid: Antioxidant and anti-inflammatory agent.

Caffeic acid: Exhibits antimicrobial and neuroprotective effects.
Protocatechuic acid: Reported to have antioxidant and anti-inflammatory properties.°
7. Coumarins:

Scopolamine: Known for its antioxidant and antimicrobial activities.
Fraxetin: Exhibits potential cytotoxic and antidiabetic effects.!!

Understanding the comprehensive chemical composition of Caesalpinia bonducella provides
insights into its traditional uses and modern pharmacological applications. Further research
into these bioactive constituents and their interactions could lead to the development of new
therapeutic agents for various health conditions. This review aims to consolidate current
knowledge and identify future research directions, promoting the utilization of Caesalpinia

bonducella as a valuable resource in pharmaceutical and healthcare industries.
Anthelmintic Activity of Caesalpinia bonducella

Anthelmintic activity refers to the ability of a substance to expel or destroy parasitic worms
(helminths) from the body. Caesalpinia bonducella has been traditionally used in various
cultures for its medicinal properties, including its efficacy against helminthic infections. Here

are the key aspects to consider:
1.Types of Helminths Targeted:

Caesalpinia bonducella has demonstrated activity against various types of parasitic worms,

including nematodes (roundworms), trematodes (flukes), and cestodes (tapeworms). Studies
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have evaluated its effectiveness against specific species such as Ascaris lumbricoides,

Haemonchus contortus, Fasciola hepatica, and Hymnologies diminuta.
2.Efficacy Compared to Standard Drugs:

Research indicates that Caesalpinia bonducella extracts and compounds exhibit comparable
or sometimes superior efficacy compared to standard anthelmintic drugs. For example,
studies have shown significant worm expulsion rates and reduction in worm burden in

experimental models treated with Caesalpinia bonducella extracts.>16:17
Mode of Action of Caesalpinia bonducella as an Anthelmintic
1. Paralysis and Immobilization of Parasites:

-Neuromuscular Blockade: Some studies suggest that Caesalpinia bonducella extracts
contain compounds that induce neuromuscular blockade in parasitic worms. This effect leads
to the paralysis and immobilization of the worms, making them easier to expel from the
host’s body.

Contractile Apparatus: Bioactive constituents such as alkaloids and flavonoids in Caesalpinia
bonducella may interfere with the contractile apparatus of the worms, disrupting their ability

to move and survive within the host.*®
2. Inhibition of Metabolic Pathways:

Energy Metabolism: Certain phytochemicals in Caesalpinia bonducella have been shown to
interfere with the energy metabolism of helminths. For instance, they may inhibit key
enzymes involved in energy production processes such as glycolysis or oxidative
phosphorylation.

Nutrient Uptake: Compounds in Caesalpinia bonducella may also disrupt nutrient uptake
mechanisms in parasites, depriving them of essential nutrients required for their survival and

reproduction.?
3. Damage to Cuticle and Internal Structures:

Physical Disruption: Some studies propose that Caesalpinia bonducella extracts can cause
physical damage to the cuticle (outer covering) and internal structures of helminths. This
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damage compromises their structural integrity and physiological functions, ultimately leading

to their expulsion or death.

Osmotic Balance: Compounds in Caesalpinia bonducella may disrupt the osmotic balance
within parasites, leading to cellular dehydration or swelling, which can be detrimental to their

survival.
4.Interaction with Surface Receptors:

Receptor Binding: Bioactive compounds in Caesalpinia bonducella may interact with
specific surface receptors or ion channels present on the membranes of parasitic worms. By
binding to these receptors, Caesalpinia bonducella compounds can disrupt signalling

pathways essential for the worms’ survival and reproduction.
5. Synergistic Effects of Bioactive Compounds:

Multi-Target Effects: The anthelmintic activity of Caesalpinia bonducella is often attributed
to the synergistic effects of multiple bioactive compounds present in the plant. These
compounds may act on different molecular targets within the parasites, enhancing overall

efficacy and reducing the likelihood of resistance development.819:20:21
Experimental Evidence
In Vitro Studies:

Caesalpinia bonducella has been extensively studied for its anthelmintic properties using
various in vitro models. These studies typically involve testing extracts or isolated
compounds from different parts of the plant against a range of helminth species. For instance,
extracts are prepared using solvents like ethanol or methanol, and the anthelmintic activity is

evaluated by assessing parameters such as paralysis, mortality, or inhibition of motility.

Methodology: Extracts of Caesalpinia bonducella are prepared using standard solvent
extraction methods, ensuring the isolation of bioactive compounds. Various concentrations of

these extracts are then tested against helminths in controlled laboratory conditions.?

Citation: Rajani P. Bawane et al. Ijppr.Human, 2024; Vol. 30 (7): 98-106.



ijppr.humanjournals.com

Assessment of Anthelmintic Activity:

The efficacy of these extracts is determined by measuring endpoints such as 1C50 values (the
concentration required to inhibit 50% of helminth activity) or the percentage reduction in
worm viability/motility compared to untreated controls. Studies often compare the
effectiveness of Caesalpinia bonducella extracts with standard anthelmintic drugs for
reference. Experimental results consistently demonstrate significant anthelmintic activity of
Caesalpinia bonducella extracts. For instance, studies have reported IC50 values indicating
potent inhibition of worm motility or viability. The extracts often show dose-dependent

effects, with higher concentrations leading to greater anthelmintic activity.??
In Vivo Studies

In addition to in vitro experiments, in vivo studies have been conducted to evaluate the

anthelmintic efficacy of Caesalpinia bonducella in animal models infected with helminths.

Animal Models: These studies typically use small animals such as mice or rats infected with

specific helminth species relevant to human health.

Experimental Design: Animals are treated with Caesalpinia bonducella extracts via oral
gavage or other routes over a specified treatment period. Control groups receive either

standard anthelmintic drugs or placebo treatments.

Assessment of Anthelmintic Activity: Researchers assess the reduction in parasite burden,
such as worm counts or egg counts in faecal samples, to quantify the effectiveness of
treatment. Clinical parameters such as weight gain, survival rates, and histopathological
changes in host tissues are also evaluated to understand the overall impact of treatment on the

infection.

Immunological and Biochemical Markers: In addition to parasite burden, studies may
measure changes in immune markers (e.g., cytokine levels, antibody titers) and biochemical
parameters (e.g., oxidative stress markers) to explore the immunomodulatory and antioxidant

effects of Caesalpinia bonducella treatment.?®
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Summary of Findings

The combined results from in vitro and in vivo studies consistently demonstrate the
anthelmintic potential of Caesalpinia bonducella. The plant extracts show significant activity
against various helminth species, often comparable to or better than standard anthelmintic
drugs in terms of efficacy. However, studies also highlight the need for further research to
standardize extraction methods, optimize dosages, and validate these findings in clinical

settings.
Conclusion

Caesalpinia bonducella exhibits promising anthelmintic properties supported by robust
experimental evidence from in vitro and in vivo studies. Continued research efforts are
crucial to harness its full potential, address methodological challenges, and explore
synergistic effects with existing treatments for helminthic infections.
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