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Abstract

Goat farming forms the backbone of the Indian livestock sector. The prevalence of helminth
infection is one of the major problems which affects the milk and meat production of small ruminants.
It causes diarrhea, anaemia, oedema, bottle jaw and reduce reproductive performance of animals.
Anthelmintic resistance and drug residues in animal products like milk and meat are the results of
indiscriminate use of anthelminthics by goat owners for helminth control. Herbal anthelminthics are
effective alternatives without any harmful effects. The paper presents the anthelminthic potential
of the root extract of Tephrosia purpurea (linn.) plant on common tapeworm of goat, Moniezia. The
in vitro study showed that the anticestodal activity of T. purpurea (linn.) at 125mg/ml dilution was
comparable to that of albendazole. The histopathological study revealed very prominent shrinkage
of scolex and suckers, tegument showed puff formation and was ruptured at the marginal position
with irregular folds and crumbling of the segments. Longitudinal section of segment showed more
marginal serrations indicating crumbling of the body segment as compared to albendazole, leading
to the death of the worm.
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Goat farming is one of the well-established livestock industry in India and different regions
of world, and plays an important role in the economy of farmers. Goat products mainly meat and
dairy have high consumer demand on account of specific taste, flavour, aroma, leanness and
nutritive composition of fats, proteins and fatty acids. This meat is traditionally consumed all over the
world (Boyazoglu et al., 2001). Goat products, such as milk and meat have great value in markets
(Loewenstein, 1980; Webb, 2014). Goat farming is advantageous to the marginal and landless
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farmers as this vocation does not require costly
infra- structure and trained persons (Ghaywat et
al., 2017). Gastrointestinal parasitic infection is
commonly encountered in goat farming across
the globe. The prevalence is 59.6 per cent in
South Africa (Takalani et al., 2020), 75 per cent
in Nigeria (Eke et al., 2019), 87.25 per cent in
Nepal (Ghimire et al., 2019) and 96.22 per cent
in the Philippines (Rupa et al., 2016). In India,
the prevalence was around 68.75 percent in
Mathura (Singh et al., 2013), 85.22 per cent in
Chhattisgarh (Pathak et al., 2008), 92.4 per cent
in Shillong and Meghalaya (Bandyopadhyay et
al., 2010) and 62.75 per cent in Ahmednagar
district (Sutar et al., 2010).

Gastrointestinalinfectionis associated
with reduced milk and meat production
and affects the health of goats by causing
diarrhea, anaemia, bottle jaw, oedema and
reduced productivity (Sutar, 2010). Infection
with the cestode, Moniezia expansa, leads
to inappetence, diarrhoea and chronic loss
of weight (Yadav et al., 2019). To control
the gastrointestinal parasite goat owners
frequently resort to chemical dewormers such
as albendazole, a broad spectrum anthelmintic
of benzimidazole class. Albendazole causes
degenerative alteration in the tegument
and endoplasmic reticulum, while in the
mitochondria it affects the production of ATP
ultimately leading to immobilization and death
of the parasite (Albendazole Drug bank -https://
go.drugbank.com/drugs/DB00518). Mutations
in the target site genes lead to drug resistance
and hence alternative control strategies have to
be adopted. Some plant bio active compounds
are effective against this parasite besides
being safe and eco-friendly (Gives et al., 2012).
Tribal people use many herbal medicines for
themselves and their domestic animals (Igbal
et al., 2003). Tephrosia purpurea commonly
called Sarpunkha or Unhali in Marathi is used
to cure many diseases of human beings. It is
also used in animals to control gastrointestinal
parasites (Baranwal et al., 2014). It is a tropical
leguminous shrub that grows to a height of 40-
80 cm. The plant has pinnate leaves. Flowers
are pink or purple in colour, root is a long
stout taproot having slender branches. It has
a characteristic odor, is yellow to brownish
in colour and has an intricate bitter taste.

Phytochemicals present in roots are tannins,
tephrosin, isotephrosin, phytosterols, purpurin,
deguelin, rotenone, glycosides isolonchocarpin
(Baranwal et al., 2014). In these circumstances,
an invitro study was done to assess the
anticestodal efficacy of the root extract of
Tephrosia purpurea, the medicinal plant
commonly used by the tribal people in Akole
and Sangamner talukas of Ahmednagar District
of Maharashtra State.

Materials and methods
Collection of plant materials

As per the reference of local goat
keepers of Akole Taluka, the plant material
was collected from the study area during the
month of November. The plant was identified
and authenticated by a taxonomist from Botany
department of Sangamner College. The roots
were collected by uprooting the plants. The
aerial part of the root was discarded. Roots
were brought to the laboratory, washed with
distilled water, cut into small pieces and shade
dried. Later it was dried in the oven at 37°C for
two days and powdered by grinding in a mixer.

Preparation of plant extract

Tephrosia purpurea powder (50 gm)
was used and methanolic extract of the plant
root powder was prepared by using Soxhlet
apparatus. The extract was then concentrated
in Rota evaporator at 40°C in reduced pressure,
air dried and extract was used for further
treatment.

Collection of parasites

The intestines of slaughtered goats
were collected from the local abattoirs in and
around Sangamner, in the plastic container
and immediately brought to the laboratory. The
intestine was further dissected in PBS solution
and tapeworms were collected from the lumen
of the small intestine. The collected worms were
thoroughly washed in PBS (Phosphate buffer
solution) and then transferred to a petri plate
containing Hank’s solution along with two drop
of 1 per cent DMSO added as a carrier agent.
Samples were identified based on morphologic
parameters.
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In vitro anticestodal activity evaluation

The worms were collected from the
intestine and identified as Moniezia. The
anticestodal test was performed in the Petri
plates of equal volume. Four concentration of
the plant extract were used. Five worms were
released in each Petri plate in each set of
concentration, in triplicate, during experimental
setup.

The experimental setupincludedthree
groups: Group | with four sets of concentrations
(50, 75, 100, 125 mg/ml of Hank’s solution) of
Tephrosia purpurea root methanolic extract;
Group Il with 10 mg/ml Albendazole as a
positive control; Group Il with Hank’s solution
as a negative control. In each case the extract
was dissolved in few drops of one per cent
DMSO solution as a carrier. The motility of
worms was observed frequently at an interval
of half an hour till the death of the parasite and
the time of paralysis and death was noted.
The death was again confirmed by testing the
motility of the worm in lukewarm solution for
30 min. Histopathological study was done by
observing the effect of the extract on the scolex
and integument of normal and treated worms
and the results were compared.

Data analysis

Data on paralysis and death was noted
and analysed by using SPSS, 2015 version.
The data obtained from negative control,
positive control and treatment groups were

analysed with one — way ANOVA test. Results
were considered significant if p value was less
than 0.05 at 95 per cent confidence intervals.

Results and discussion
In vitro anticestodal activity

The invitro assay showed that the
methanolic extract of T. purpurea produced
anticestodal activity comparable with that of the
synthetic drug Albendazole (Albendazole oral
suspension containing 25 mg/ml Albendazole
IP recommended for sheep, goat and poultry).
The effective concentration of albendazole was
10mg/ml demonstrating paralysis and death at
minimum period of 1.43+0.14hand 2.3+ 0.27h,
respectively. Similarly, the highest concentration
of methanolic extract (125mg/ml) was found to
be most effective showing minimum time of
1.29+0.17h and 2.63+0.36h for paralysis and
death, respectively. The result revealed that the
methanolic extract of T. purpurea , at 125mg/
ml, showed effective anticestodal activity
comparable to albendazole (Table 1). Further
the histopathological study was done to see
the effect of extract on the various parts of the
worm

Histopathological evaluation

Histopathological study of the whole
mount and longitudinal section of normal
and treated worms were done. The effect of
albendazole and herbal extract was observed
under microscope. The comparative study

Table 1. Mean mortality time of the control and treated Moniezia

Treatment Mean mortality time of worm (Mean + SD)
Paralysis Death

ggfokjss(;’f"g',\c,’lnsa 17.7+0.74 26.1+2.92
Albendazole 1 mg/ml 7.8+ 0.51 10.2+ 0.57
5mg/ml 4.8+ 0.51 7.7+0.27

10mg/ml 1.43+ 014 2.3+0.27
Methanol Extract 10mg/mi 10.5+ 0.31 13.5+1.74
50mg/ml 7.5+ 0.31 11.1£0.22
75mg/ml 5.5+ 0.8 10.6+ 0.65

100mg/ml 7.9+1.93 7.9+ 0.41
125mg/ml 1.29+0.17 2.63+0.36

*Data represent mean * SD in hours with 3 experiments
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of the effect on normal, albendazole treated
and T. purpurea root extract treated worms is
shown in the Fig. | .When normal PBS solution
was used, the scolex with four suckers were
seen well in position and structure, tegument
did not show any morphological changes
at the margin and body surface. In the case
of the Albendazole treated group, folds on
scolex with shrinkage of the suckers were seen
and the tegument showed slight shrinkage
while the histological section (L.S) revealed

shrinkage of the body segment with serrations
on the margins (Fig 2.1 to 2.3). In the case of
the group treated with the methanolic extract of
Tephrosia purpurea, very prominent shrinkage
of scolex and suckers, with puff formation of
tegument, rupture at the marginal position on
body surface, irregular folds and crumbling
of the segment were observed. Histological
section (L.S) showed more marginal serrations
indicating the crumbling of the body segment
which was comparable with the changes seen

Normal in Hanks solution

Albendazole10mg/ml

Root extract treatment
125mg/ml

Fig -2.1

Fig -3.1

Fig -3.2

Fig -2.3

Fig -3.3

Fig. 1 — 3. Comparative histopathological features of Moniezia — Scolex and Mature

Fig-1.3
S-sucker T- tequment W-Wrinkles
P - Parenchyma NF-Nerve Fiber N - Neck

NS- Normal Segment  WS-Wrinkled Segment
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in the group that was exposed to albendazole
(Fig. 3.1 t0 3.3).

Tapeworm infection is one of the
most common problem encountered with
respect to the sheep, goat and cattle, affecting
the production of milk and meat. Herbal
anthelminthics are attractive alternatives in this
respect. A medicinal plant, T. purpurea, used by
tribal communitieshasbeenreportedtopossess
antimicrobial, anti-diabetic, antileishmanial and
antibacterial activities (Sharma et al., 2013).
In this study, the results with the root extract
of T. purpurea showed effective anticestodal
activity. Similar results against earthworm and
tapeworm were also seen on using leaf extract
of T. purpurea by Patel et al. (2011). These
results are also in agreement with the findings
of Manjula et al. (2013), who reported the
efficacy of leaf extracts against earthworms.
The histopathological study was conducted to
see the effect of treatment on the scolex and
mature segments. It showed that the plant
extract caused higher level of destruction of
the integument, parenchyma tissue that led to a
crumbling of the scolex and segment which may
lead to the death of the worm. Phytochemical
screening of the root extract, showed that
there are some secondary metabolites like
phytosterols, glycosides, flavonoids, tannins,
phenol etc. (Baranwal et al., 2014), of which .
tannin acts as an anthelminthic agent. Further
in vivo trials are needed to explore the use of
these drugs on commercial scale for cestode
control.

Conclusion

Medicinal plants are natural sources
of metabolites that have antibacterial, antiviral,
anti-diuretic properties and can be used as
herbal medicines. The use of plants like T.
purpurea as an anthelmintic drug can be a
good alternative for the chemical drugs. The
study on root extract of T. purpurea to see its
invitro anticestodal activity would serve as a
preliminary work to derive the herbal drug for
future use.
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