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Effect of aqueous extracts of Pithecellobium dulce (Roxb.)
Benth against Pediculus humanus capitis De Geer, 1778
(Procodea, Pediculidae)
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ABSTRACT: The study explores a safe and natural approach to louse management through the use of
extracts derived from Pithecellobium dulce (Roxb.) Benth., commonly known as Manila tamarind. The
efficacy of the aqueous extracts was assessed based on their ability to kill lice and their eggs, employing
the filter paper diffusion method. The extracts from leaf, fruit, bark and stem of the plant revealed a mean
mortality of 66.7, 40.0, 26.7 and 53.3 per cent respectively against nymphs and adults. The extracts were
effective on nits, on the tenth day. The average emergence of nymphs, from the nits treated with leaf, fruit,
bark and stem extracts were 06.7, 73.3, 66.7 and 20.0 per cent respectively. The study revealed that the
aqueous extract of the leaf of P. dulce exhibited remarkable antilice and ovicidal properties.
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INTRODUCTION

The relationship between parasites and their hosts
has fascinated scientists for centuries, with some
of the most complex interactions occurring between
ectoparasites and mammals. Among these, lice
classified under the order Phthiraptera and suborder
Anoplura, stand out due to their specialized
adaptations. They are also known as sucking lice,
and these ectoparasites sustain themselves by
feeding on the blood of placental mammals,
including humans, for survival (Durden and Musser,
1994). Having identified over 530 species, lice are
highly host-specific, often evolving to thrive on
particular mammalian hosts (Durden and Musser,
1994; Amanzougaghene et al., 2020). Lice

infestations lead to severe itching. This irritation
can result in symptoms such as pruritus and
eczematous changes (Mumcuoglu et al., 2021;
Muršiæ et al., 2018; Guenther, 2015). Individuals
with head lice infestations commonly report itching
due to the irritative effects of lice saliva
(Mumcuoglu et al., 2021).

Lice infestation is not only a health problem, but
also a social problem, particularly affecting children,
who may experience anxiety, depression, and social
isolation due to the stigma associated with these
parasites (Babazadeh et al., 2023; Banafshi and
Khatony, 2024). Lice infestation occurs primarily
through close physical contact or sharing personal
items such as hats, combs, towels, etc. (Firoozfar
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et al., 2019). Although effective, these chemical
treatments often have drawbacks, including side
effects such as skin irritation and the development
of resistance among lice populations (Ghavami et
al., 2023). Additionally, it may not effectively kill
lice eggs, necessitating repeated treatments
(Wismer, 2016).  Synthetic pediculicides typically
work by killing lice by disrupting the functioning of
their nervous system (Nolt et al., 2022), but growing
concerns about chemical resistance necessitate
research into safer alternative methods to control
lice infestations. Bioinsecticides are highly effective,
safe, and ecologically acceptable. These properties
make bioinsecticides a promising alternative for
managing head lice infestations, as they reduce the
risk of environmental pollution and adverse health
effects associated with synthetic chemicals (Anila
and Hashim, 2023). Pithecellobium dulce (Roxb.)
Benth, commonly known as “Manila tamarind,” is
rich in secondary metabolites such as saponins,
flavonoids tannins, phenols and terpenoids (Srinivas
et al., 2018; Murugesan et al., 2019). These
secondary metabolites work together to effectively
combat lice by disrupting their cellular structure and
metabolic processes (Katekhaye and Kale, 2012;
Kumar et al., 2013; Kondabolu et al., 2023). The
study explores a safe and natural approach to lice
management through the use of extracts derived
from P. dulce. The efficacy of the extracts was
assessed based on their ability to kill lice and their
eggs, employing the filter paper diffusion method.

MATERIALS   AND   METHODS

Collection and authentication of the plant
material: The leaves, fruits, bark, and stems of P.
dulce were collected from Ghatkopar, Mumbai,
India. These plant materials were identified and
taxonomically authenticated by the Blatter
Herbarium at St. Xavier’s College in Mumbai,
Maharashtra, India. The collected specimen
corresponded to specimen number JP-3229,
originally cataloged by J. Pallithanam in the Blatter
Herbarium collection (Kumaran, 2018).

Preparation of aqueous plant extract: The
various parts were collected, shade dried, and finely
powdered using a laboratory grinder. The powdered

material was subsequently sieved through a 180µm
mesh to ensure uniform particle size. To prepare a
five per cent aqueous decoction, 5g of plant powder
was refluxed in 100 mL of distilled water at 90°C
for one hour (Ennaifer et al., 2018; Rudraswamy
et al., 2021). Following the refluxing process, the
extract was allowed to cool at ambient temperature.
The cooled decoction was subsequently filtered by
using Whatman filter paper no. 1 to remove any
residue. The filtrate was then dried in a hot air oven
at 70-75°C until completely desiccated. The
reconstituted extract obtained from this process was
utilized for further analysis in the study.

Specimens of Pediculus humanus capitis,
comprising of adults, nymphs and nits, were collected
from children aged 8 to 12 years and transferred
into sterile plastic containers. The container lids
were loosely secured with parafilm to permit
ventilation, and samples were promptly taken to the
research laboratory for the study. Testing for lice
and ovicidal effects in vitro began within one hour
of collection. Using a stereo zoom microscope
(MICRON OPTIK-PRIME), preliminary
examination was conducted to identify and separate
adult lice and nymphs for further study (Samuel et
al., 2009; Vijayalakshmi et al., 2010; Sherwani et
al., 2013).

Antilice activity: To study the pediculocidal activity
of aqueous extracts obtained from different parts,
a filter paper diffusion methodology was employed
(Sherwani et al., 2013). The plant extracts were
dissolved in distilled water to prepare two
concentrations (2 and 5%). Preliminary results
indicated no significant difference in efficacy
between two concentrations, so only the data for
the two per cent concentration are presented here.
Test subjects, consisting of adult lice and nymphs
at a ratio of 3.6/1.4, were classified into five groups
with five lice per group. Each group was carefully
positioned on Whatman No. 1 filter paper at the
base of a petri dish (55mm diameter, 10mm height),
which remained uncovered. Consecutively, 0.5mL
of the respective aqueous extract was applied
directly onto the lice in each Petri dish, allowing
the extract to spread evenly in a thin layer (Samuel
et al., 2009; Sherwani et al., 2013; Candy et al.,
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2018). The petri dishes were subsequently moved
to a dark and humid chamber maintained at 26 ±
0.5°C with 70 ± 1 per cent relative humidity. The
study was conducted by forming groups (Group I-
V). Group I, treated with 0.5mL of distilled water,
served as the control, while Groups II through V
received the 0.5mL of plant extracts. Observations
were carried out at one-hour intervals using a stereo
zoom microscope. After five hours, the petri dishes
were re-examined under the stereo zoom
microscope, and the lice showing no movement
were confirmed as dead (Yingklang et al., 2022).
All the experiments were performed in triplicate
and repeated twice.

Ovicidal Activity: Head louse eggs were
examined using a stereo zoom microscope and
categorized into early stages, characterized by the
presence of a yolk cell, or late stages, identified by
the appearance of eye spots. This classification was
performed prior to the conduct of the tests. The
ovicidal activity was assessed by positioning five
brown, oval-shaped eggs with intact operculum on
Whatman filter paper no. 1, placed at the base of
each petri dish (55mm diameter, 10mm height). A
volume of 0.5mL of each test solution and control
was carefully applied to the eggs. The dishes were
subsequently incubated in a dark chamber
maintained at 26 ± 0.5°C for 14 days. To ensure
adequate moisture, 0.1mL of distilled water was
added every 48 hours. The hatching process was
monitored microscopically, and the percentage of
emergence was observed. Each experimental
treatment was performed in triplicate and repeated
twice to ensure reliability (Samuel et al., 2009;
Yingklang et al., 2022).

One-way analysis of variance (ANOVA) was
performed between treatment and control groups
to determine the significance difference in the
mortality/nymph emergence. Tukey’s test was
performed to determine the difference between the
mean percentage mortality/ nymph emergence.
Statistical significance was established at the p <
0.05.

RESULTS   AND   DISCUSSION

The aqueous extracts of different parts of P. dulce

were effective against nymph and adults of P.
humanus capitis. The average mortality of adults
was 66.7 per cent with the leaf extract, followed
by stem extract by 53.3 per cent, fruit extract by
40.0 per cent and bark extracts by 26.7 per cent.
Leaf extracts showed significant mortality at all-
time points followed by stem extracts (Fig. 4)
compared to control groups which are treated with
distilled water (showed no mortality during 5 hours
assessment).  The experimental images showing
mortality of lice after treatment with aqueous
extracts from different parts of P. dulce are
presented as leaf - Fig. 1C, fruit - Fig. 1D, bark -
Fig. 1E, and stem - Fig. 1F.

Evaluation of aqueous extracts of different parts
of P. dulce against nits of P. humanus capitis,
revealed their effectiveness in preventing the
emergence/ hatchability. The average emergence
of nymphs on day 10 was very low upon treatment
with leaf extract (6.7%) and significantly superior
compared to control group which has shown an
emergence of 93 per cent, indicating its potent
ovicidal efficacy.  Others extracts from stem, fruit
and bark have shown very milder effects on
emergence level by 20, 73.3 and 66.7respectively
respectively (Table 1). There was normal
developmental progression of hatched egg in control
group in distilled water (Figs. 2A – F), while the
developmental progression of egg treated with the
different aqueous extracts of P. dulce were
significant (Fig. 3A-D).  The results indicated that

Table 1. Percentage of Nymph emergence at different
intervals (0-10 days) after application of aqueous extract

of P. dulce leaf, bark, fruit, stem and water

Percentage of nymph emergence

 Part Day 0-5 Day 6-10 Total at Day 10

Fruit 33.33±11.54 40.00±20.00 73.33±31.54

Leaf 6.66**±11.54 0.00**±0.00 6.66**±11.54

Bark 26.66±11.54 40.00±0.00 66.66±11.54

Stem 0.00±0.00 20.00±20.00 20.00±20.00

Water 20.00±0.00 73.33±11.54 93.33±11.54

Values in column followed by ** are significant at p value <0.05
as per Turkey’s test; [N=5 (Experiment repeated=3)]
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the aqueous extracts derived from different parts
of P. dulce exhibited notable activities against lice
and their eggs. This bioactivity is likely due to a
variety of secondary metabolites present, such as
saponins, phenols, flavonoids, terpenoids, and
tannins (Katekhaye and Kale, 2012; Kumar et al.,
2013; Kondabolu et al., 2023) which may work
together to effectively act as antilice agents.
Saponins are heterosides, sourced from plants and
consist of one or more sugar units, demonstrate
considerable potential as pesticides. When applied
as an active substance against hatched lice,
saponins affect the cell protoplasm, which is a liquid
crystalline framework. This interaction results in
the solidification of the protoplasm, thereby creating
holes in the cell membrane. As a result, the cell
fluids escape, ultimately leading to death of the lice
(Diaz et al., 2015). Furthermore, tannins and
phenolic compounds could serve a vital role in the
effectiveness of the extract. Tannins are capable
of penetrating the outer membrane of lice,

Fig. 4 Percent of head lice mortality at different time
intervals (0-5 Hour) after application of aqueous extract
of P. dulce leaf, bark, fruit stem and water. **significant
at p e <0.05 as per Turkey’s test

compromising cellular structure and obstructing
nutrient uptake, which can lead to starvation and
death. Their phenolic compound might cause tissue
shrinkage and block proteins on the lice’s surface,
disrupting essential functions. Additionally, phenolic
compounds may enhance these impacts by
interfering with metabolic processes, reducing
nutrient absorption, and inducing overall dysfunction
(Samiasih et al., 2023). Together, these compounds
could target both the structural and metabolic
systems of lice, enhancing the extract’s anti-lice
efficacy. Unlike synthetic pediculicides like
permethrin, which can leave residues contributing
to resistance (Samuel et al., 2009), natural extracts
from P. dulce offer a safer, sustainable solution
with diverse modes of action that minimize
resistance risk.

 Several studies have demonstrated the
effectiveness of plant-based extracts such as Melia
azedarach L. (Carpinella et al., 2007), Callistemon
viminalis essential oil (Yingklang et al., 2022), and
Pongamia pinnata petroleum ether extract
(Samuel et al., 2009) in treating lice infestations
through significant, dose and concentration-
dependent anti-lice and ovicidal properties. The
results of the present study emphasize the
effectiveness of extracts in controlling lice outbreaks
and reducing egg emergence. Among the various
extracts evaluated, the leaf extract exhibited the
highest efficacy in eliminating lice and inhibiting egg
hatching. The stem extract also demonstrated
notable effectiveness against lice and in preventing
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eggs from hatching, while the fruit and bark extracts
were less potent but still surpassed the control group
that received distilled water. These findings indicate
that P. dulce leaf extract, presents a strong natural
alternative for synthetic treatments.
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