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Abstract

C. Tora leaf as an anthelmintic has been proven.

Mentha piperita and Cassia Tara’s anthelmintic activities will be distinguished in this study's overall analysis. A
well-liked herbal tonic all throughout the world is Mentha piperita. As a flavouring agent, it is typically utilised. For more
than 200 years, India has used it as a common at-home treatment for digestive disorders. The Caesalpiniaceous
family plant Cassia Tora L. is a weed that spreads throughout most of India. The leaves and seeds, according to
Ayurveda, are acrid, laxative, antiperiodic, anthelmintic, ophthalmic, liver tonic, cardio tonic, and expectorant. The
seeds and leaves can be used to treat cardiac diseases, bronchitis, cough, colic, dyspepsia, leprosy, ringworm, and
flatulence. As a result of the extracts' effectiveness against the study's worms, the traditional usage of M.piperta and
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Introduction

Helminthiasis

Growing interest has promoted researcher to screen scientifically
various claims regarding properties and use of medicinal plant
materials. Presently both common consumers and health care
professional seek updated, authorities’ information towards safety and
efficacy of recommended medicinal plant as drug to its use [1]. Parasitic
infection including, Helminthiasis is a critical serious problem in the
tropical regions including the Asian countries which affects more
than two billions of people worldwide. Helminths produce serious
problem in human and other animals around the world specifically to
the third world countries [2]. The WHO estimates that a staggering two
billion people harbor parasitic worm infections. Parasitic worm also
infect livestock and crops, affecting food production with a resultant
economic impact. Despite this prevalence of parasitic infections, the
research on anthelmintic drug is poor [3].

Gastro intestinal parasites create a serious threat to the production
of livestock in developing nations [4]. Anthelminthic are those
agents that expel parasitic worms (helminths) from the body, by
either stunning or Kkilling them. Helminths parasite infections are
global problems with severe social and economic repercussions in
the third world countries [5]. The diseases affect the health status of
a large fraction of human population as well as animals. Some type of
dangerous helminths infections like filariasis has only a few therapeutic
modalities at present [6]. Helminths infections are commonly found
in community and being recognized as cause of much acute as well
as cattle's use of herbs could be one of the major options to control
these pathologies [7]. The plant was investigated and was found out
to possess abortifacient, anti-bacterial, anti-cholesterol emic, anti-
inflammatory, anti-spasmodic, diuretic, emetic, emollient, febrifuge,
hypotensive, purgative, styptic and tonic properties [8] and (Figure 1).

Mentha piperita (Figure 2)
Botanical name: Mentha x piperita
Family: Lamiaceae
Order: Lamiales

Genus: Mentha

Mentha piperita is a popular herb tonic worldwide. It is generally
used as a flavouring agent. It has been a popular home remedy
for digestive ailments for two centuries in India. It is a perennial,
Comparative In vitro Anthelmintic Activity of Mentha piperita
and Cassia Tora glabrous, strong scented herb from the family
Menispermaceae. The volatile oil obtained from this plant, known as
mint or peppermint oil, is used as antiseptic, stimulant, carminative and
for allaying nausea and vomiting and also has got commercial value [9].
The major components of this oil are menthofuran, [10-11] menthol,
methyl acetate, neomenthol, Menthone and isomenthone [12]. The
plant has been used for anti-nociceptive, anti-inflammatory, [13]
antimicrobial and antioxidant activities [14]. The flavonoids namely
eriocitrin, narirutin, hesperidin, luteolin-7-O-rutinoside, isorhoifolin,
diosmin, rosmarinic acid, and 5, 7-dihydroxycromone-7-O-rutinoside
isolated from the plant showed anti-allergic effects. Menthone is also a
major constituent of the plant [15].

Cassia Tora (Figure 3)
Botanical name: Senna Tora
Family: Fabaceae
Order: Fabales
Genus: Senna

Cassia Tora L., Caesalpiniaceous, is a wild crop and grows in
most parts of India as a weed. According to Ayurveda the leaves and
seeds are acrid, laxative, antiperiodic, anthelmintic, ophthalmic, liver
tonic, cardio tonic and expectorant. The leaves and seeds are useful in
leprosy, ringworm, flatulence, colic, dyspepsia, constipation, cough,
bronchitis, cardiac disorders [16,17]. An ethanolic extract of seeds was
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Figure 1: Images of different types of helminths.

Figure 3: Cassia Tora.

evaluated by Parietal for its hypolipidemic activity on triton induced
hyperlipidaemia profile18.Some synthetic phenolic anthelmintic e.g.
niclosamide, oxyclozanide and bithionol are shown to interfere with
energy generation in helminth parasites by uncoupling oxidative
phosphorylation19.Another possible anthelmintic effect of tannins is
that they can bind to free protein in the gastrointestinal tract of host
animal or glycoprotein on the cuticle of the parasite and cause death
[18]. In literature survey anthelmintic activity of Cassia Tora against
Pheretima Posthuma and Ascardia galli is reported [19]. The present
study involves comparative investigation of phytochemicals followed
by the anthelmintic activity of various extracts of seed and seed cover
against Eisenia foetida using saline as control with a view to justify the

use of the plant in the treatment of helminths.

Review of Literature
. Haque Rabiu, Mondal Subhasish (2011)

The aqueous extract of Azadirachta Indica Leaves was investigated
for anthelmintic activity using earthworms (Pheretima Posthuma),
tapeworms (Raillietina Spiralis) and roundworms (Ascardia Galli).
Various concentrations (10-70 mg/ml) of plant extract were tested
in the bioassay. Piperazine citrate (10 mg/ml) was used as reference
standard drug whereas distilled water as control. Determination of
paralysis time and death time of the worms were recorded. Extract
exhibited significant anthelmintic activity at the concentration of 40
mg/ml. The result shows that aqueous extract possesses vermicide
activity and found to be effective as an anthelmintic. Therefore, the
anthelmintic activity of the aqueous extract of Azadirachta Indica
Leaves has been reported.

. Sarabjot Kaur, Bimlesh Kumar (2010)

The aim of the present study was to evaluate the anthelmintic
potential of ethanolic and aqueous extract of bark of Holoptelea
integrifolia using Eisenia foetida. Various concentrations (10, 25, 50
and 100 mg/ml) of ethanolic and aqueous extract were tested in the
bioassay, which involved determination of time of paralysis (P) and
time of death (D) of the worms. Piperazine Citrate (10 mg/ml) was
included as standard. The results indicated that the ethanolic and
aqueous extract significantly demonstrated paralysis and also caused
death of worms especially at higher concentration as compared to
standard references. In conclusion, the use of bark of Holoptelea
integrifolia as an anthelmintic have been confirmed and further studies
are suggested to isolate the active principles responsible for the activity.

o Prashant Tiwari, Bimlesh Kumar (2010)

The present study aimed at the in-vitro evaluation of anthelmintic
activity of aqueous and ethanolic extracts of stem of Tinospora cord
folia using Eisenia foetida at four different concentrations (10, 25, 50
and 100 mg/ml) respectively. The study involved the determination
of time of paralysis (P) and time of death (D) of the worms. At the
concentration of 100 mg/ml both the ethanolic and the aqueous
extracts exhibited very significant activities as compared to the standard
drug piperazine citrate (10 mg/ml). The time of paralysis and death
was recorded as 9 + 0.57 and 15.83 + 0.60 in case of aqueous extract,
on the other hand it was recorded as 4.16 + 0.30 and 10.83 + 0.60 in
case of ethanolic extracts. In conclusion, the use of stem of Tinospora
cordifolia as an anthelmintic have been confirmed and further studies
are suggested to isolate the active principles responsible for the activity

. Rasika Kumarasingha, Sarah Preston (2016)

Parasitic roundworms (nematodes) cause substantial morbidity and
mortality in livestock animals globally, and considerable productivity
losses to farmers. The control of these nematodes has relied largely on
the use of a limited number of anthelmintic. However, resistance too
many of these anthelmintic is now widespread, and, therefore, there is
a need to find new drugs to ensure sustained and effective treatment
and control into the future. Recently, we developed a screening assay
to test natural, plant extracts with known inhibitory effects against the
free-living worm Caenorhabditis elegant. Using this assay, we assessed
here the effects of the extracts on motility and development of parasitic
larval stages of Haemonchus contortus, one of the most important
nematodes of small ruminants worldwide. The study showed that two
of five extracts from Picria fel-terrae Lour. Have a significant inhibitory
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effect (at concentrations of 3-5 mg/ml) on the motility and development
of H. contortus larvae. Although the two extracts originated from the
same plant, they displayed different levels of inhibition on motility
and development, which might relate to the presence of various active
constituents in these extracts, or the same constituents at different
concentrations in distinct parts of the plant. These results suggest that
extracts from P. fel-terrae Lour. Have promising anthelmintic activity
and that more broadly; plant extracts are a potential rich source of
anthelmintic to combat helminthic diseases.

. Avani V Patel,Dr. Amit Vihabhai Patel ( 2011)

Various species of genus Tephrosea have been extensively studied
for their pharmacological activity. Tephrosea purpurea is expected to
possess many constituents among them triterpenoids are also major
constituents. So deu to presence of triterpenoids Tephrosea purpurea
may possess Anthelmintic activity. In the present work ethanolic and
aqueous extract of leaves of Tephrosea purpurea were evaluated for
its Anthelmintic activity against earthworm and tapeworm at three
different concentrations (25, 50, 100 mg/ml). The Anthelmintic activity
of both extracts was comparable with standard drug (Piperazine citrate,
50 mg/ml) having same concentration. Animal treated with distilled
water was taken as a normal control. Standard drug solution was
prepared in distilled water. Activity was evaluated by noting the time
required for paralysis and death of worms by extracts. The data shows
that ethanolic extract (100 mg/ml concentration) possess comparable
anthelmintic activity with standard drug. The results show that the
plant has the potential to be used as Anthelmintic.

. Myriam Esteban Ballesteros, Jaime Sanchis (2019)

The present study was conducted to evaluate the in vitro
anthelmintic activity and safety of methanolic and aqueous extracts of
9 plants against the ovine GIN Teladorsagia circumcincta. Initially the
ovicidal efficacy of all extracts was tested at 50 mg/ml and at 1%, this last
concentration for the methanolic extract of Elettaria cardamom, by the
Egg Hatch Assay. In those extracts with efficacy higher than 95%, the
effective concentration required to inhibit 50% of egg hatching (EC50)
and their cytotoxicity, as the lethal dose 50 (LC50), was also measured.
The aqueous extracts of Aesculus hippocastanum, Isatis tinctoria,
Chelidonium majus, E. cardamomum and Sisymbrium irio, with EC50
values ranging 1.30-2.88 mg/ml, and the aqueous extract of Jasminum
polyanthum with a value of 6.41 mg/ml, showed the highest activities.
The aqueous extract of J. polyanthum was the safest extract, followed by
methanolic extract of E. cardamomum and aqueous extract of S. irio, all
of them with a Selective Index higher than 1. According to our results,
there is no correlation between the amount of total phenols or total
tannins with the anthelmintic activity of the plants tested. Although
results need to be interpreted with caution, as in vitro activity may not
automatically translate into in vivo efficacy, those extracts with ST equal
or higher than 1 and EC50 equal or lower than 6 mg/ml, could be taken
into account for being used subsequently as feed or food additives in
infected sheep.

. Lakshmipathy R, Ganesh Pandu (2012)

The development of anthelmintic resistance and high cost of
conventional anthelmintic drugs led to the evaluation of medicinal
plants as an alternative source of anthelmintic. Traditional medicines
act as a source of easily available effective anthelmintic agent. In
the current study, In vitro experiments were conducted on Indian
adult earthworms (Pheretima Posthuma) to determine the possible
anthelmintic activity of crude methanol extracts of Gymnema sylvestre
and Acalypha fruticosa forssk. Methanol extract of the two plants

at different concentration (25, 50, 100, 200mg/ml) showed dose-
dependent vermicidal activities and results were expressed in terms
of time for death and time for paralysis of worms. Piperazine citrate
was used as a reference standard at a concentration of 10 mg/ml. The
present study revealed that the two plants possess potent anthelmintic
activity when compared to Piperazine.

o Lipi Purwal, Vinamra Shrivastava (2009)

Helminthic infections are now being recognized as cause of
chronic ill health and sluggishness amongst the tropical people. The
aim of present study was to evaluate anthelmintic prospective of
crude aqueous extracts of some saponins containing medicinal plants.
The dried roots and leaves of W. somnifera and dried flowers and
leaves of C. officinalis were used for the preparation of the extracts.
Four concentrations (2, 4, 6 and 8 mg/ml) of aqueous extracts were
investigated for in vitro anthelmintic activity employing Indian adult
earthworms (Pheretima Posthuma), which involved determination of
time paralysis (P) and the time of death (D) of the

Worms. Albendazole (10 mg/ml) was included as standard
reference and distilled water as control. All the four aqueous extracts
of roots and leaves of W. somnifera (L.) and dried flowers and leaves
of C. officinalis (L.) showed significant anthelmintic activity. All the
investigated extracts showed significant difference (p<0.001) against
negative control. The study confirmed the anthelmintic potential of
these extracts and further studies are suggested to isolate the saponins
and other active principles responsible for the activity.

. A. Shruthi, K.P. Latha (2010)

Development of anthelmintic resistance and high cost of
convectional anthelmintic drugs led to the evaluation of medicinal
plants has an alternative source of anthelmintic. The aim of the present
study was to determine the anthelmintic activity of crude petroleum
ether and chloroform extracts of leaves of Wrightia tinctoria using
Pheretima Posthuma. Three concentrations (2.5, 5.0, 7.5mg/ml) of each
extracts were studied in the activity, which involved the determination
of time of paralysis and time of death of the worms. Piperazine citrate
is used as standard reference and normal saline as control. The present
study proves the potential usefulness of leaves of Wrightia tinctoria as
comparable anthelmintic agent.

. Archana Mehta, Shruti Shukla (2009)

Methanolic extract and its ethyl acetate fraction of Cassia Tora L.
leaves were evaluated for anthelmintic property using the Indian adult
earthworm (Pheretima Posthuma) as a model. Among the earthworms
the ethyl acetate fraction was potent. The results were compared with
a standard drug, Albendazole. The phytochemical analysis of both
extracts showed the presence of phenolic like flavonoids and tannins
as well as anthraquinones, which may be the active principle. The
present study confirms the ethno-medicinal report of the plant as an
anthelmintic drug.

. Musheerul Hassan, MIR RA (2019)

Objective: The present study was carried out to assess the in vitro
anthelmintic activity of Abutilon theophrasti stem extracts. Methods:
Simple maceration was employed for extraction. Solvents such as
methanol, water, and hexane were used. Egg hatch test (EHT) and larval
motility test were employed to check the anthelmintic activity of crude
extracts. Concentrations of 500, 250, 125, 62.5, and 31.25 mg/ml were
made. Levamisole and distilled water served as control, respectively.
Results: All selected extracts displayed concentration-dependent
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inhibition except aqueous extracts. At higher concentration (500 mg/
ml), stem extracts (methanol, aqueous, and ethanol) showed 74.39%,
72.5 and 70.03% of efficacy in EHT, respectively (p<0.05). Meanwhile,
inhibition of larval motility was seen higher with inhibition percentage
0f79.79, 75.65, and 71.28 by methanolic, aqueous, and hexane extracts,
respectively (p< 0.05). Conclusion: The presents study suggests active
principles having anthelmintic efficacy in Abutilon theopharsti stem.

. P. Karthikeyan, Vinayak Suresh (2011)

Aim: The aim of present study was to evaluate anthelmintic potential
of methanol and aqueous extract of bark of Sesbania grand flora (L.)
Poir. Using Pheretima Posthuma as test worm. Method: Various
concentrations (10, 20, 30, 40 and 50 mg/ml) of methanol and aqueous
extract were tested in the bioassay, which involved determination of
time of paralysis and time of death of the worms. Piperazine citrate (10,
20, 30,40 and 50 mg/ml) was included as standard reference and normal
saline as control. Result: The results of present study indicated that the
methanol and aqueous extract significantly demonstrated paralysis,
and also caused death of worms especially at higher concentration
as compared to standard reference Piperazine citrate. Conclusion: In
conclusion, the use of the bark of the plant Sesbania grand flora (L.)
Poir. As an anthelmintic have been confirmed and further studies are
suggested to isolate the active principle/s responsible for the activity.

. Gururaja Mp, Joshi Himanshu (2011)

The objective of the present work was to evaluate the anthelmintic
property of ethanolic extract of Tecona grand is fruits using Indian
earthworm Pheretima Posthuma as test worm. Various concentrations
of ethanolic extract were tested in bioassay which involved
determination of time of paralysis (P) and time of death (D) of the
worm. Piperazine citrate (10mg/ml) was used as reference standard.
The result of present study indicates that the crude ethanolic extract
significantly demonstrated paralysis, and also caused death of worms
especially at higher concentration (50 mg/ml) compared to standard
reference Piperazine citrate. To conclude, the use of the fruits of
Tectonic grand is as anthelmintic has been confirmed and further
studies are suggested to isolate the active principles responsible for the
activity.

o A.J. Dhembare, S.L. Kakad (2015) in the present investigation
leaf extract of Ipomoea carnea Jacq was subjected to evaluation
of anthelmintic activity. The leaf extracts of Chloroform, ethanol,
methanol, and petroleum ether were tested on earthworm Pheretima
Posthuma. The trend of anthelmintic activity was in order as chloroform
> methanol > ethanol > petroleum ether. Among the screened different
extracts, chloroform extract 25 mg/ml showed efficient anthelmintic
activity with paralysis time (8.2 min) and death time (15.5 min). The
chloroform extract showed highest anthelmintic activity than other
extract, compared with Piperazine citrate. But all the extracts were less
potent when compared with reference drug Piperazine citrate. The test
of't and 'f were performed with in group and between the groups were
significant at 0.05% level.

o Sucheta A Gaikwad, Milind S.Thakare (2017).

Parasitic infection including Helminthiasis is a critical serious
problem in the tropical region. Helminths produce serious problem in
human and other animals around the world specifically to the third
world countries. As per WHO, only few drugs are frequently used in the
treatment of these parasite infections. Albendazole, Piperazine citrate
are the commercial anthelmintic drugs available. The drug is poorly
absorbed and efficacy depends on transit time in the gastrointestinal

tract. The toxicity is extremely low, but the drug has not been studied in
children under two years of age. There is increasing demand of natural
anthelmintic. Hence present study ethyl acetate, acetone, methanol and
aqueous extracts of Cassia Tora, seed and seed cover were investigated
for their phytochemical followed anthelmintic activity against Eisenia
Foetida. Three concentrations (1, 2.5,5 mg/ml) of each extract were
studied it involves the determination of time of paralysis and time of
death of the worms. The gradual increased in a dose exhibited, a gradual
increase in the activity. Phytochemical analysis revealed presence of
flavonoids as one of the chemical constituent. It was observed that
all extracts exhibit positive response to certain degree of anthelmintic
activity in dose dependent manner. Aqueous and methanol extracts
displayed significant anthelmintic activity at highest concentration of
5mg/ml which is significant in case of seed extracts compare to seed
cover. It was concluded from the experimental details that the plant
revealed noteworthy anthelmintic activity. The data were verified
as statistically significant by using two ways ANOVA at 1% level of
significance.

Research Envisaged and Plan of Work
Rational

Last few decades conventional drugs were used for the treatment
of Helminthiasis. These drugs are associated with a number of side
effects e.g. nausea, headache, alopecia, hypothermia and dizziness etc.
Also conventional drugs produce drug resistance against helminths
that led to increased demand of screening medicinal plants for their
anthelmintic activity.

The Mentha piperita and Cassia Tora leaves powder formulation
used for the treatment of Helminthiasis. The objective of study will be
comparative in vitro screening for anthelmintic activity of individual
herbs Mentha piperita and Cassia leaves powder.

Aim and objectives

Aim of the study: To study Comparative In vitro Anthelmintic
Activity of Mentha piperita and Cassia Tora.

Objective of the study:

. To evaluate the anthelmintic potential of methanolic
extraction of individual herbs of Mentha piperita & cassia Tora leaves
powder using earthworm as in vitro animal model.

. To compare the anthelmintic potential of methanolic
extraction of individual herbs of Mentha piperita and Cassia Tora
leaves powder.

. To evaluate and improve upon (if required) the pre-
formation parameter of most effective constituent.

. To develop bioassay of this constituent.

d To characteristic of Mentha piperita and Cassia tora leaves
powder.

Materials and Methods

Plant Materials

The Mentha piperita and Cassia Tora Plant leaves are collected
freshly botanical garden of Dattakala college of Pharmacy, Swami
Chincholi bhigwan Pune India. . The leaves were air-dried and grinded
to fine powder.
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Chemicals

Chemicals and reagents used in this study include Menthol, 5%
DMF Dimethylformamide, and normal saline water. All chemicals
used were of analytical grade.

Preparation of extracts

The Menthol extraction process, The Mentha piperita and Cassia
tora leaves powder 50gm of fine leaves powder was macerated with 250
ml methanol for 5 days at room temperature. The mixture was filtered
using Whatman No. 1 filter paper. The filtrate extracts was first dried
in hot air oven at room temperature (25°c) and cooled. The Mentha
piperita and cassia Tora powder were reconstituted in saline water for
each experiment.

Collection of animals

India adult earthworms, which were collected from moist soil of
swami-Chincholi and washed with normal saline to remove all faecal
matter, were used for anthelmintic study. The earthworms (Pheretima
Posthuma) of 3-5 cm in length and 0.1-0.2 cm in width were used for
all the experimental protocol due to its anatomical and physiological
resemblance with the intestinal roundworm parasites of human beings.

Preliminary phytochemical screening

Various phytochemical tests were carried out on the Mentha
piperita and Cassia Tora leaf extracts to detect the presence or absences
of carbohydrates, tannins, glycosides, terpenes, steroids, and other
compounds [20].

Test organism

Indian adult earthworms (Pheretima Posthuma) collected from
moist soil of the botanical garden were washed with normal saline and
used for the anthelmintic study. The earthworms (4-6 cm in length and
0.1-0.2 cm in width) were used for all the experimental protocols due
to their anatomical and physiological resemblance with the intestinal
round-worm parasites of human beings [21].

Anthelmintic bioassays

The anthelmintic study was carried following [22]. Both
methanolic extract of Mentha piperita and Cassia tora were dissolved
in normal saline containing 5% DMF and diluted to get concentrations
of 20, 30 and 50 mg/ml. All drug and extract solutions were freshly
prepared before starting the experiment. Two groups, with three earth-
worms each group, were placed into 30 ml of desired formulations
as following: vehicle (normal saline containing 5%DMF) and two
sets of three different groups were treated with extracts of respective
concentrations.

Observations were made for the time taken until the paralysis and
death of an individual worm. The paralysis was said to occur when
the worms were not able to move even in normal saline. Death was
concluded when the worms lost their motility followed with fading
away of their body colors [23].

Result

The results of the current investigation indicate that among the
menthanolic extracts of Mentha piperita and Cassia tora, the methanolic
extracts Mentha piperita is the most potent one and requires less time
to the paralysis and death of the worms as compared to the methanolic
extract Cassia tora. Both extracts showed a concentration depended
anthelmintic property (Table 1). The preliminary phytochemical

Table 1: Comparative Anthelmintic activity of Mentha piperita and Cassia tora
leaves.

Sr Extracts Concentration Time required to Time required to

no paralyze(min) death
(mg/ml) (min)

1 Mentha piperita. 20 8+1.48 25+2.40

2 Mentha piperita 30 6+2.05 18+1.40

3 Mentha piperita 50 4£1.04 10+1.06

4 Cassia tora 20 22+2.50 55+1.56

5 Cassia tora 30 14+1.54 32+2.50

6 Cassia tora 50 7+1.76 15+2.04

analysis of the extracts has shown the presence of phenolic, like
tannins and flavonoids as well as anthraquinones. The functions of
the anthelmintic drugs, like a DMF, are known to cause paralysis of
the worms so that they are expelled in the faces of man and animals.
The extracts not only demonstrated this property, but they also caused
death of the worms.

Synthetic phenolic anthelmintics, like niclosamide, interfere with
the energy generation in the helminths parasites by uncoupling the
oxidative phosphorylation [24]. Another possible mechanism of action
is that they bind to free proteins in the gastrointestinal tract of the host
animal or to glycoprotein on the cuticle of the parasite and by this cause
death. Tannins have also been shown to produce anthelmintic activities
[25]. There are reports for anthelmintic property of phenolic present
in different plant extracts like Baliospermum montanum Muell. Roots
[26] and (Figure 4).

Figure 4: Image Comparative Anthelmintic activity Of Mentha piperita and Cassia
tora.

Discussion and Conclusion

The methanolic extracts of Mentha piperita is the more potent and
requires less time to the paralysis and death of the worms as compared
to the methanolic extract of Cassia tora. In conclusion, the traditional
claim of leaf of M.piperta and C. Tora as an anthelmintic have been
confirmed as the extracts displayed activity against the worms used in
the study.

References

1. Lavhale MS, Mishra SH (2007) Nutritive and therapeutic potential of Ailanthus
excels-A Review. Pharmacogn Rev 1: 105-113.

2. Hossain E, Chandra G, Nandy AP, Mandal SC, Gupta JK (2012) Anthelmintic

J Mol Pharm Org Process Res, an open access journal
ISSN: 2329-9053

Volume 10 - Issue 4 + 1000141


https://www.phcogrev.com/article/2007/1/1-10
https://www.phcogrev.com/article/2007/1/1-10
https://link.springer.com/article/10.1007/s00436-011-2558-2

Citation: Gawali A (2022) Comparative In Vitro Anthelmintic Activity of Mentha piperita and Cassia Tora. J Mol Pharm Org Process Res 10: 141.

Page 6 of 6

effect of a methanol extract of leaves of Dregeavolubilis on Paramphistomum
explanatum. Parasitol Res 110: 809-814.

Aswar Manoj, Aswar Urmila, Watkar Bhagyashri (2008) Anthelmintic activity of
Cassia auriculata L. extracts-In vitro study. Trop Med Hyg 8: 259-261.

Kuppast IJ, Nayak V (2003) Anthelmintic activity of fruits of Cordia Dichotoma.
Indian J Nat Prod 19: 27-29.

Srinivasa MV, Jayachandran E (2006) Amthelmintic Activity of 8-Fluoro-9
Substituted (1,3)-Benzthiazole (5, 1-B)- 1,2,4 Triazole On Pheretima Posthuma.
Indian Drugs 43: 343-347.

Maity TK, Mandal SC, Mukherjee PK, Saha K, Das J, et al. (1998) Studies
on Anti-inflammatory effect of Cassia tora leaf extract (Fam. Leguminoceae).
Phytother Res 12: 221-223.

Chetty MK, Sivaji K, Rao TK (2008) Flowering plants of chitter district: AP.
Tirupati Students Offset Printers.

Gaikwad SA, Kamble GS, Devare S, Deshpande NR, Salvekar JS (2011) In
vitro evaluation of free radical scavenging potential of Cassia auriculata L. J
Chem Pharm Res 3: 766-772.

Kirtikar KR, Basu BD, Blatter E (1987) Indian Medicinal Plants. International
book Distributors, Dehradun 3: 1913-1915.

. Inoue T, Sugimoto Y, Masuda H, Kamei C (2002) Antiallergic effect of flavonoid

glycosides obtained from Mentha piperita L. Biol Pharm Bull 25:256-259.

. Gallego FGY, Luz Ibanez Martin M (1995) Determination of menthone in the

mint. Farmacognosia 15: 261-273.

. Lemili J (1957) The occurrence of menthofuran in oil of peppermint. J Pharm

Pharmacol 9: 113-117.

. Rohloff J (1999) Monoterpene composition of essential oil from peppermint

(Mentha x piperita L.) with regard to leaf position using solid-phase
microextraction and gas chromatography/mass spectrometry analysis. J Agric
Food Chem 47: 3782-3786.

17

19

20.

21.

22.

23.

24,
25.

26.

. Atta AH, Alkofahi A (1998) Anti-nociceptive and anti-inflammatory effects of

some Jordanian medicinal plant extracts. J Ethanopharmacol 60:117-124.

.Mimica-Duki¢ N, Bozin B, Sokovi¢ M, Mihajlovi¢ B, Matavulj M (2003)

Antimicrobial and antioxidant activities of three Mentha species essential oils.
Planta Med 69: 413-419.

. (1992) The wealth of India: Raw material, volume-3: (ca—ci). CSIR New Delhi

Revised edition 368-370.

. The Ayurvedic Pharmacopia of India part-I, volume —lIl first edition pp: 153.

18.

Martin RJ (1997) Mode of action of anthelmintic drugs. Vet J 154: 11-34.

. Patil UK, Saraf S, Dixit VK (2004) Hypolipidemic activity of seeds of Cassia tora

Linn. J Ethanopharmacology 90: 249-252.

Evans WC (1999) Trease and Evan’s Pharmacognosy. Thirteenth Edition.
English Languagae Book Society/Baillere Tindall. London. pp 327, 338, 342-
345, 346,415, 420, 443, 535-536.

Nirmal SA, Malwadkar G, Laware RB (2007) Anthelmintic activity of Pongamia
glabra. Songklanakarin J Sci Tech 29: 755-757.

Ajaiyeoba EO, Onocha PA, Olarenwaju OT (2001) In vitro anthelmintic
properties of Buchholzia coriaceae and Gynandropsis gynandra extract. Pharm
Biol 39: 217-220.

Girme AS, Bhalke RD, Ghogare PB, Tambe VD, Jadhav RS, et al. (2006)
Comparative In vitro Anthelmintic Activity of Mentha piperita and Lantana
camara from Western India. Dhaka University J Pharm Sci 5: 5-7.

Martin RJ (1997) Mode of action of anthelmintic drugs. Vet J 154: 11-34.

Athnasiadou S, Kyriazakis |, Jackson F, Coop RL (2001) Direct anthelmintic
effects of condensed tannins towards different gastrointestinal nematodes of
sheep: In vitro and in vivo studies. Vet Parasitol 99: 205-219.

Mali RG, Wadekar RR (2008) In vitro anthelmintic activity of Baliospermum
montanum Muell. arg roots. Indian J Pharm Sci 70: 131-133.

J Mol Pharm Org Process Res, an open access journal
ISSN: 2329-9053

Volume 10 + Issue 4 < 1000141


https://link.springer.com/article/10.1007/s00436-011-2558-2
https://link.springer.com/article/10.1007/s00436-011-2558-2
https://www.researchgate.net/publication/285312160_Anthelmintic_activity_of_Cassia_auriculata_L_extracts-In_vitro_study
https://www.researchgate.net/publication/285312160_Anthelmintic_activity_of_Cassia_auriculata_L_extracts-In_vitro_study
https://www.researchgate.net/publication/350104378_In_vitro_anthelmintic_activity_of_crude_extract_of_flowers_of_Bougainvillea_Spectabilis_Wild_against_Pheretima_Posthuma
https://irjponline.com/admin/php/uploads/1952_pdf.pdf
https://irjponline.com/admin/php/uploads/1952_pdf.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1099-1573(199805)12:3%3C221::AID-PTR221%3E3.0.CO;2-L
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1099-1573(199805)12:3%3C221::AID-PTR221%3E3.0.CO;2-L
http://lrc.acharyainstitutes.in/cgi-bin/koha/opac-detail.pl?biblionumber=352787
https://www.researchgate.net/publication/287956712_In_vitro_evaluation_of_free_radical_scavenging_potential_of_Cassia_auriculata_L
https://www.researchgate.net/publication/287956712_In_vitro_evaluation_of_free_radical_scavenging_potential_of_Cassia_auriculata_L
https://www.worldcat.org/title/indian-medicinal-plants/oclc/366247781?referer=di&ht=edition
https://www.jstage.jst.go.jp/article/bpb/25/2/25_2_256/_article
https://www.jstage.jst.go.jp/article/bpb/25/2/25_2_256/_article
https://pubmed.ncbi.nlm.nih.gov/13305609/
https://pubmed.ncbi.nlm.nih.gov/13305609/
https://academic.oup.com/jpp/article-abstract/9/1/113/6216070?redirectedFrom=fulltext&login=false
https://pubs.acs.org/doi/10.1021/jf981310s
https://pubs.acs.org/doi/10.1021/jf981310s
https://pubs.acs.org/doi/10.1021/jf981310s
https://www.sciencedirect.com/science/article/abs/pii/S0378874197001372?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874197001372?via%3Dihub
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-2003-39704
http://www.niscair.res.in/includes/images/wealthofindia/wealth-of-indiaFolder2010.pdf
http://www.ayurveda.hu/api/API-Vol-1.pdf
https://www.sciencedirect.com/science/article/abs/pii/S109002330580005X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874103003763?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874103003763?via%3Dihub
https://www.elsevier.com/books/trease-and-evans-pharmacognosy/9780702029332
https://www.researchgate.net/publication/26469269_Anthelmintic_activity_of_Pongamia_glabra
https://www.researchgate.net/publication/26469269_Anthelmintic_activity_of_Pongamia_glabra
https://www.tandfonline.com/doi/abs/10.1076/phbi.39.3.217.5936
https://www.tandfonline.com/doi/abs/10.1076/phbi.39.3.217.5936
https://www.banglajol.info/index.php/JPharma/article/view/220
https://www.banglajol.info/index.php/JPharma/article/view/220
https://www.sciencedirect.com/science/article/abs/pii/S109002330580005X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0304401701004678?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0304401701004678?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0304401701004678?via%3Dihub
https://www.ijpsonline.com/archive.html
https://www.ijpsonline.com/archive.html

	Title
	Corresponding author
	Abstract 

