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ARTICLE INFO ABSTRACT

Keywords: Background: The Karbi, an indigenous tribe of Assam, uses ethnomedicinal plants for
Medicinal plants unintended pregnancies. Objective: The present study describes two important ethnomedicinal
Unintended plants (Achyranthes aspera L. and Dendrocalamus hamiltonii Nees & Arn. ex Munro) for
pregnancy inducing abortion and its physicochemical and phytochemical characterization. Methods:
Bioactive compound Physicochemical analysis performed by simple determination techniques. Results: The
Orally active drugs parameters in physicochemical analysis revealed that plants are potential source of
Karbi tribe phytomedicine. The pH are slightly acidic to alkaline, signifying good value for oral
Bioavailability administration; moisture content are in the acceptable range; highest in A. aspera (8.9%). The
Druglikeness total ash content is highest in A. aspera (6.89 %), and higher water soluble ash (20%) signifies

presence of water soluble active compounds. The value of Carr’s index and Hausner ratio
indicates the powder drugs signify good powder compressibility. Active phytocompounds
identified in the plants like Methyl glyoxal, Arsenous acid tris (trimethylsilyl) Ester and phenol,
3-Phenoxypropionic Acid, showed potential reproductive and developmental toxicity. These
compounds can be predicted as a candidate drugs as per SwissADME drugs parameters (Gl
absorption, BBB access, Bioavailability, P-gb substrate and drugs likeness). Conclusion: The
knowledge of dosing and handling of the medicinal plants are cautiously practiced by the tribe
and physicochemical properties helped to understand the nature and quality control of the
herbal formulations. The ADME parameters of the compounds shows drugs likeness properties
as per bioavailability radar and thus the compound identified in this two plants can be predicted
as an orally active plant based drugs likely to be used as abortifacient agents.

1. Introduction unique traditions and cultures, distinct from other
The Karbi tribe is one of the prominent ethnic groups of the region. They are inhabiting in
indigenous tribe of Northeast (NE) India with Karbi Anglong district (25°30/ to 26°36/N and

Abbreviations: Gl, Gastrointestinal; BBB, Blood Brain Barrier; ADME, Absorption, Distribution; Metabolism and
Excretion; P-gp, Permeability of Glycoprotein; TBA, Traditional Birth Attendant
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92°90/ to 93°54/E) in the state of Assam and
adjoining parts of the North Eastern states of India
and are well known for therapeutic utilization of
plants drugs for various ailments including
gynaecological issues [1-3].

They give immense importance to pregnancy
related issues like managing the unintended
pregnancies through traditional ethnomedicinal
practices followed by rituals. Abortifacient are
medicinal plant drugs that induce abortion for
unintended pregnancies; the latter are defined as
pregnancies that are unwanted, unplanned or
mistimed at the time of conception and are the major
reproductive health issue [4]. Managing the
unintended pregnancy is most important issue and
many a times, it result in adverse health effect to the
mother causing various risk pregnancy complication
[5]. The management practices for self induced
abortion for unintended or risk pregnancies among
the Karbi tribe have been carried out since time
immemorial; such unintended pregnancies are
identified by elderly women and Traditional Birth
Attendants (TBA) who are exclusively elderly
women and they managed such issue through self
induced abortion at early pregnancies.

Plants has many active phytocompounds and
these are used in traditional remedy and many a
times, form the raw materials for the
pharmaceutical industry and hence study of its
bioactive compound (s) are important [6-8].
Pharmacognostic studies including
physicochemical properties and organoleptic
studies ensures plant identity, lays down
standardization  parameters to help in
authentication of the plants and ensures
reproducible quality of herbal products for
safety and efficacy of natural products [9, 10].

Medicinal plants and its extracts have been
reported to be used in treatment of various
diseases including gynaecological problem in
many Indian tribal societies along with its
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phytochemical screening [11, 12]. Plants used in
traditional gynaecological management among
the Karbi have been reported by few researcher
[1, 3] but physicochemical and phytochemical
analysis of abortifacient plants for unplanned
and risk pregnancies have not been reported.
The two medicinal plants, Achyranthes aspera
L. and Dendrocalamus hamiltonii Nees & Arn.
ex Munro are very common, locally available
plants that are well utilize for many purposes
including the use as abortifacient among the
Karbi. The medicinal plants were selected based
on the popularity of its usage and availability of
the plants and its efficacy as claimed by
traditional medicinal practitioner. Hence the
present paper describes the physicochemical and
phytochemical  characterization  of  two
important medicinal plants used as traditional
abortifacient. Such evaluations are required for
scientific studies for assurance of uniformity of
the quality of formulations and SwissADME
analysis helps to predict the druglikeness
properties of the medicinal plants to be used as
plant based orally active drugs.

2. Materials and Methods
2.1. Collections and identification of the plant
Fresh parts of the plant specimens - stem of
A. aspera and culm (long hollow internode/stem)
of D. hamiltonii were collected from Karbi
Anglong district, Assam, India (25° 57' 2.952"
N92° 43' 7.86" E; 26° 02/11/N 093° 24/ 27"E and
25° 53/55'N 093° 26/ 317E) for the experiments.
The plant material used in the present study is
locally available in abundance in the study areas;
the former as seen as weeds while the latter are
conserved and grown in their home stead garden
because of its economic and cultural utilities. The
plant morphology were studied on spot with due
permission from the village head and the
informants involved. The flowering twigs along
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with its required parts of A. aspera while the fresh
tender culm were collected from the study area
without disturbing its natural habitat, following
local and national guidelines for plant collections
for identifications purposes and for herbarium
specimen. The plant was identified following
standard literatures [13-15] and the herbarium
specimen was deposited in the Herbarium of
Department of Botany, Gauhati University
(GUBH), Guwahati, Assam, and in the herbarium
of Botany Department, Nowgong College (A),
Assam, India (GUBH 19178 Dated 23/01/2021,;
NCBOT HRB 27 Dated 09/07/2023)
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2.2. Drying and processing

The fresh parts of the plant sample (stem and
culm) were washed properly to remove dust and
dirt and were shade dried for about one week at
room temperature with occasional indirect
sunlight also. After drying, these are then
grounded into a coarse powder with the help of a
blender. The grounded powder was sieved and the
powder was wused for determination of
physicochemical and phytochemical analysis and
preparation of various solvent extracts (Fig. 1).

(Interpretation of GC -MS analysis results of

methanol extracts)

Bioactive compound
(Methyl glyoxal)

(SwissADME analysis)

Fig. 1. Representative methods for the analysis of powder extract of plant sample (stem extract of A. aspera)

2.3. Pharmacognostic studies and determination of
Total physicochemical parameter

Fresh parts of the plants as stated above are
studied for its macroscopic  characters.
Morphological  studies i.e.  macroscopic
parameters and organoleptic studies like shape,
size, color, odor and taste were carried out by
using simple determination technique [16]. The
evaluation of physicochemical properties of the
medicinal plant is essential for the assessment of

Journal of Medicinal Plants

the quality of medicinal plants and the sample
powder was carried out for the determination of
pH, swelling index, Flow properties (Hausner
ratio, Carrs index), Loss of moisture on drying
(LOD), total ash, water soluble ash, soluble
extractive values (Methanol, water and alcohol)
following standard methods [6, 16]. Each study
was performed in triplicate and mean values
with standard deviation (SD) were calculated.
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2.4. Preparation of the methanolic extract

All the chemicals required for the present
study were of analytical grades purchased from
local vendors. 10 g of samples powder was
weighed using digital weighing balance and
were packed in a Soxhlet apparatus and
continuous extraction was done with 150 ml of
Methanol for 16 hours after adjusting
temperature boiling point of solvent i.e., 64.6 C.
The extract obtained was concentrated at 50°C
and stored in a dessicator.

2.5. Preliminary phytochemical screening

Preliminary phytochemical screening
(Flavonoids, Tannins, Phenolic compound,
Saponins, Terpenoids, Phlobatannins and
Steroids) was done to analyses the bioactive
compound present in the plant sample following
standard procedure with a little modification
[17, 18, 19]. The qualitative result are expressed
as + for the presence and as — for absence of
phytochemical compound.

2.6. In silico ADME profile

The physicochemical, drug-likeness and
pharmacokinetic properties of phytochemical
compounds, identified from the methanol extract of
the plant sample, were analyzed using an online
server (http://www.swissadme.ch/ accessed on 02-

R. Terangpi & F. Yasmin

02-2024) for prediction of ADME (absorption,
distribution, metabolism, and excretion).

3. Result
3.1.  Medicinal
abortifacient

The two plants — A. aspera, and D. hamiltonii
are important ethnomedicinal plants used among
the Karbi tribe having potential abortifacient
activity and its parts used, along with its dosage
and administration are shown in Table 1. The
selections of parts of the plants, their dosage,
mode of administration and formulations are
strictly handled by elderly women and men,
particularly the traditional birth attendant, having
sound knowledge of traditional gynaecology or as
per suggested by traditional medicinal
practitioners. Oral administration is the most
preferred mode of administration followed by
local application (stem insertions). All the
traditional formulation is prepared in water and no
other solvent is used for the purpose. The part
used, amount applied, dosage and mode of
administration of the various extract of the
medicinal plants are listed in Table 1.

The traditional methods of using the plants for
managing unintended pregnancy are discussed
below —

plants as traditional

Table 1.Medicinal plants used as abortifacient and its mode of administration and dosage

Sl . . . .
No Scientific Name and Family Parts used Amount/No. (Approx.) Dosage and administration
1 Achyranthes aspera (GUBH 19178) Stem 7-12 cm stem length Stem inserted into reproductive tract.
(Amaranthaceae)
Freshly filtered ash filtrate (10-15
5 Dendrocalamus hamiltonii (NCBOT culm 10-15 ml ml) are orally taken, twice a day for

HRB 27) (Poaceae)

three consecutive days or till traces
of blood is felt.

3.1.1. Achyranthes aspera
A. aspera (Fig. 2) belonging to family
Amaranthaceae, has long been utilised as an
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important ethnomedicinal medicinal plants since
time immemorial among the Karbi tribe [3]. The
smooth, fresh stem of about 7 to 12 cm, is inserted
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into the reproductive tract carefully, usually during
early pregnancy (first trimester) to cause abortion.
The stem is often incised superficially to allow its
extract to spread and induce abortion.

3.1.2. The use of the stem ash filtrate of
Dendrocalamus hamiltonii

The wuse of the stem ash filtrate of
Dendrocalamus hamiltonii  (Fig. 3) as an
abortifacient agent have been in practiced since
time immemorial among the Karbi tribe and are
reported for the first time. The hollow stem
(culm), are dried and charred to obtain the
ashes. Usually, the charred ashes are also

R. Terangpi & F. Yasmin

collected from Jhum field after clearing the
forest for cultivation, as practiced in many
Northeastern states of India. The freshly
collected ashes are filtered using traditional
strainer or alkali distiller, locally called
“Phelobisir”, a conical shaped bamboo item
crafted out of bamboo splits. Freshly collected
ashes are placed into this “Phelobisir”, added
water slowly and the ash filtrate is collected on
a bowl. The highly alkaline ash filtrate of about
10 -15 ml (approx.) of charred culm ash are
taken orally twice a day to be continue till traces
of blood comes during the initial stage of
pregnancy to cause an abortion.

Fig. 3. Culm (hollow internode/stem) of Dendrocalamus hamiltonii.
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3.2. Pharmacognostic studies of the medicinal
plants used as abortifacient
3.2.1. Macroscopic
Organoleptic studies

Macroscopic identity of plant materials is based
on shape, size, colour, surface characteristics,
texture and appearance of the cut surface.

Solid woody almost smooth and cylindrical
stem of A. aspera are usually selected for
medicinal purpose. The stem of A. aspera is
woody, solid, cylindrical with sparse hairs and
its size vary; the internode is 1.3 cm in diameter
while the nodal portion is about 1.5-2 cm in
diameter with light to pale green having
characteristics smell. Fresh root is light brown
to reddish brown like colour while dried root is
translucent brown, pale colour when bark is
removed; its surface is rough and wavy. The
hollow stem (culm) of D. hamiltonii is
cylindrical, about 12-18 cm in circumference

parameters and
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but for its purposes, young, tender stem are
usually selected to charred to ashes.

3.3. Determination of total physicochemical
properties of the medicinal plants use as
abortifacient

The pH of the aqueous extract of different
parts of the selected plants is slightly acidic to
alkaline which signify good value for oral
administration. The pH of the aqueous extract of
A. aspera is 7.54 respectively while that of
D. hamiltonii is 6.92 but its ash filtrate is highly
alkaline (10.87). The pH are in the acceptable
range in between 4.0 -7.5 for herbaceous plants,
shrubs and trees while for edible foods reported
to be in between 2.0 — 9.0 [20, 21]. The total
moisture content or weight loss on drying
(LOD) in A. aspera are 8.9 + 0.01% (stem)
while in D. hamiltonii, the LOD is 5.6 + 0.01 %
respectively (Table 2).

Table 2. Physicochemical properties of important medicinal Plants having abortifacient activity.

SI No. Physicochemical Parameter A. aspera D. hamiltonii
1 pH 7.54 6.92
2 Loss on Drying (%) 8.9+0.01 % 5.6 +0.01 %
3 Total ash (% w/w) 6.89+0.011 % 44+£0.01%
4 Water soluble ash (% w/w) 20 +0.001 17+0.01
5 Water soluble extractive % 10.4 £ 0.001 % 10.0 £ 0.001 %
6 Methanol Soluble extractive % 11.83+0.001 % 4.78 + 0.001 %
7 Ethanol soluble extractive % 1.13+0.001 % 0.8 +0.001 %
8 Bulk density 0.16g/ml 0.15g/ml
9 Tapped density 0.18g/ml 0.17g/ml
10 Hausner Ratio 1.12 1.13
11 Carr’s index (%) 6.7 % 12.12 %

The total ash content and water soluble ash
of the two different medicinal plants are
analyzed and presented in Table 2. A. aspera,
and D. hamiltonii have recorded a total ash
content of 6.89 %, and 4.4 £ 0.01 % and its
water soluble ash as 20.0 + 0.001 mg/g and 17.0
+ 0.001 mg/g respectively. Ash analysis was
done to judge the identity or purity of crude
drugs and more ash content indicates presence

Journal of Medicinal Plants

of earthy materials and impurities like
carbonate, oxalate and silicate [20, 22]. The
extractive values of the crude drugs for various
solvent were determined and the yield of water
soluble extractive in D. hamiltonii (10.0 + 0.001
%) were more in comparison to methanol
soluble extractive with 4.78 + 0.001 % while in
A. aspera, the extractive value in water extract
(10.4 = 0.001 %) is almost equal with methanol

33 September 2024, VVol. 23, No. 91: 28-41
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extract (11.83 £ 0.001 %,); the least extractive
value were found in ethanol (Table 2). The flow
properties of the powder drugs for the parameters
- bulk density, Tapped density, Carr’s index and
Hausner ratio were presented in Table 2.
A. aspera has Carr’s index and Hausner ratio as
6.7 % and 1.12 respectively indicating good
compressibility. According to Chandel et al., 2011
and Etti et al. 2014 [23 24], a carr’s index below
15 % and Hausner’s ratio below 1.25 is
considered as good flowability. Carr’s index and
Hausner’s ratio of D. hamiltonii is 12.12 % and
1.13 which also shows good flowability indicating

R. Terangpi & F. Yasmin

good parameters for assessment of quality of
medicinal plants as per WHO standard [6].

3.4. Phytochemical characterizations

Qualitative analyses of phytocompounds reveal
the presence of various bioactive compounds
(Table 3). The methanol extract was found to
contain  important  phytocompounds  like
flavonoids, phenolic, saponins and alkaloids in
both the plants except terpenoids which remain
absent in A. aspera; Tannin remain absence in the
reported medicinal plants. Previous investigation
also reveals the presence of the same compound in
stem of A. aspera [25, 26].

Table 3. Preliminary phytochemical analysis of three medicinal plants used as abortifacient

. A. aspera D. hamiltonii
SI. No. Constituent Test Met. Aq. Met. Aq.

1 Flavonoids . NaOH Test ¥ ¥ i i

ii. Lead Acetate + +++ + +
2 Tannins Ferric chloride Test _ _ _ _
3 Phenolic Ferric chloride Test + _ + _
4 Saponins Frothing Test + _ + +
5 Alkaloids Dragendorffs Test + + + +
6 Terpenoids Salkowski’s Test _ _ + _
7 Phlobatannins HCI Test _ _ _ _
8 Steroids Salkowski’s Test

Met = Methanol extract and Aq = Aqueous extract;

Here, ‘+++” indicates present abundantly, ‘++” moderate amount, ‘+” in trace amount and - indicates absence of the phytocompounds.

3.5. Bioactive compounds and its SwissADME
properties

The physicochemical, lipophilicity, drug-
likeness, and pharmacokinetic properties of
phytochemical compounds, identified from GC-
MS analysis of the methanolic extract of the
plant sample were estimated using an online
server for ADME prediction, SwissADME
(http://www.swissadme.ch/), which is a free
user friendly webtool for prediction of drug
likeness of a molecule, a predictive computer
based model [27]. Important bioactive
compounds such as Methyl glyoxal,
Carbohydrazide, Heptasiloxane,

Journal of Medicinal Plants

hexadecamethyl-, 3-Phenoxypropionic Acid,
Phenol, 3-Methyl-5-(1- Methylethyl)- and
Methylcarbamate identified from the two
medicinal plants, A. aspera and D. hamiltonii
along with its ADME are presented in Table 4.
Methyl glyoxal, having a molecular weight of
296.5 g/mole, identified from the stem extract of
A. aspera are reported to show embryonic
implantation incompetence, cause injury to
embryonic, fetal development and defects to
subsequent development [28, 29]. The extract
also revealed the presence of Arsenous Acid,
Tri (Trimethylsilyl) Ester and this compound

September 2024, Vol. 23, No. 91: 28-41
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are reported to be toxicant and teratogenic as
well as carcinogenic [30, 31].

Compounds identified from the stem extract
of D. hamiltonii like, Phenol, 3-Methyl-5-(1-
Methylethyl)- are known to show high level of
developmental and reproductive toxicity;
another compound, 3-Phenoxypropionic Acid
are herbicidal in activity, hence toxic while
Arsenous Acid, Tri (Trimethylsilyl) Ester are
toxicant and teratogenic [32, 33]. All the
compounds have high Gastrointestinal (GI)
absorption characteristics and can cross blood

R. Terangpi & F. Yasmin

brain barrier (BBB) except the compound
Methyl glyoxal (Table 4). Drug likeness
properties of the selected compounds were
evaluated using the bioavailability radar to
understand their oral bioavailability based on
the important physicochemical properties [27].
For a molecule to be drug like, the optimal
range for each property is depicted as a pink
region in the radar. Within this pink region, a
radar plot of the molecule must completely fall
in order to be classified as drug-like.

Table 4. The ADME properties of selected bioactive compounds of medicinal plants use as abortifacient.

Pharmacokinetics

Druglikeness

Bioactive Compound Gl BBB

absorpti P-gp Log Kp (skin — Bioavailabil Lipinski’s rule
on permeant substrate  permeation) ity Score
Methyl glyoxal High No Yes -7.72 cm/s 0.55 Yes; 0 violation
Arsenous Acid, Tri . .
(Trimethylsilyl) Ester High Yes Yes -5.22 cm/s 0.55 Yes; 0 violation
Phenol, 3-Methyl-5-(1- . e
Methylethyl) High Yes No 5.36 cm/s 0.55 Yes; 0 violation
3—Pheno:z%rop|on|c High Yes No -6.28 cm/s 0.85 Yes; 0 violation

Gastrointestinal (Gl), Blood-Brain Barrier (BBB), Permeability of Glycoprotein (P-gp)

4. Discussions
4.1. Ethnomedicinal uses of
abortifacient

The ethnomedicinal plants reported in the
present study are utilized for managing
unintended pregnancies and both these plants
are equally important and its choice of selection
depends upon suggestions of the medicinal
practitioner, birth attendant and upon
availability of the plants in the local areas.
Although, the measures are not openly practiced
but whenever required, this are made easily
available by the local herbal practitioner, elderly
women, birth attendant etc. The Karbi are using
A. aspera, as an important abortifacient since
time immemorial. The leaves and root are also

plants as
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reported to have abortifacient effect [11, 34].
This is an exploited plant used as antifertility,
abortifacient, anti-implantation and the presence
of bioactive compound like calcium, potassium,
saponins, ecdysterone, achyranthine, and
inokosterone significantly shows 100 %
abortifacient at 200 mg/kg [34, 35]. Tender
culm of D. hamiltonii was analysed for the
presence of bioactive compound having
potential activities of inducing abortion of
unwanted pregnancy. Traditionally, filtrate of
the charred ashed are used as an important
abortifacient agent since ages; hence the
bioactive compound showing efficacy for
inducing abortion are studied insilico for
ADME drug likeness.
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4.2. The traditional concept of unintended
pregnancies and induced abortion

In Karbi society, a pregnant woman is
considered revered and due respect is shown to
her by the people and observed many traditional
practices and restrictions and taken oral
ethnomedicines as well for the overall well
being of the mother and her fetus [1].They
considered pregnancy and child birth as part of
womanhood and are given outmost importance
when it is related to management throughout the
stage of pregnancy and continue till parturition
and child care. When a woman intend spacing
between children after a year or two or when
she wants no more children but conceived either
due to failed contraceptives, then unplanned and
unintended pregnancy occur. In such case, the
woman seeks the advice of traditional birth
attendant or herbal practitioners for its solution
and goes for ethnomedicinal method for
inducing abortion, usually only during the first
trimester only. When a woman is unhealthy,
sick, ailing for months and seems she could no
longer continue her pregnancy as it may pose
treats to her life, then in such case also, the tribe
considered it as unintended pregnancy. To
summarized, the need for self induced abortion
is only for the reasons like spacing between
children, to limit numbers of children and also
for risked pregnancy. Above all, traditional
medicines is the source for managing
unintended pregnancy and knowledge of this
practice has been passed orally from one
generation to another where elders, both men
and women and Traditional Birth Attendant are
the custodians of such invaluable knowledge.

4.3. Physicochemical analysis for the

assessment of quality of traditional medicinal
formulation

Journal of Medicinal Plants
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Evaluation of physicochemical properties
including determination of macroscopic and
microscopic characteristics of the medicinal
plant is essential for the assessment of quality of
medicinal plants [6, 9]. Macroscopic identity of
herbal materials is based on shape, size, colour,
surface  characteristics,  texture,  fracture
characteristics and appearance of the cut
surface. The moisture content is in the
acceptable range. Previous investigation shows
the moisture content in A. aspera shows similar
finding [36]. Water soluble ash content gives
the crude estimate of the water soluble
extractable matter present in the ash. Water here
acts as an important solvent since all medicinal
formulation prepared by the Karbi medicinal
practitioner used water as the only sovent. It is
worth to mention that the charred ash of
D. hamiltonii are dissolved in water and its
filtrate, a highly alkaline solution are used for
oral administration to cause abortion of
unintended pregnancy. The higher water soluble
ash content indicates the presence of highly
soluble bioactive compound that shows
potential abortifacient activity; hence, the role
of water soluble ash content is important. The
amounts of extracts obtained by extracting the
crude drug with different solvent are indicative
of approximate measures of their chemical
constituents of crude drugs such as tannins,
sugars, plant acids, mucilage, glycosides etc.
[37]. It gives an idea of which solvent is to be
used for extraction of bioactive compound to
obtain the maximum yield. Hence, the more the
extractive value, the higher would be the extract
of biologically active compound. Water, here, is
an ideal solvent for extraction of various
phytocompounds for traditional formulations.
The powder drug of the ethnomedicinal plants
(A. aspera and D. hamiltonii) shows good
flowability which indicates good parameters for
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assessment of quality of medicinal plants as per
WHO standard.

4.4. Biological activities of selected compound
and its SwissADME profiling

Using an online server for ADME, the
compound identified were studied for various
physicochemical properties. The selected
compounds in D. hamiltonii have high Gl
absorptions and non substrate of P-gp except
arsenous acids, tris (trimethylsilyl) ester. Skin
permeations shows a negative value which
implies the compound are not permeable
through skin and are not suggested candidates
for transdermal drug delivery. The compounds
are considered druglikeness based on its
bioavailability score (0.55 to 0.88) and obeying
Lipinski’s rule with 0 violations. The
pharmacokinetics parameters as illustrated in
SwissADME webpage for A. aspera stem
depicts good oral absorption with good
bioavailability score (0.55) that can be predicted
as an orally active drug-like compound
signifying the orally administered compounds
reaches systemic circulation based on Lipinski’s
rule [38, 39]. The bioavailability radar of
Methyl glyoxal shows falling in the pink region
which signifies their good bioavailability as oral
drugs. Skin permeation parameters shows
negative value, which implies that the
compounds are not permeable through skin and
hence are not suggested candidates for
transdermal drug delivery. Similarly, in
D. hamiltonii, the bioavailability radar 3-
Phenoxypropionic Acid, Arsenous Acid, Tris
(Trimethylsilyl) Ester, are seen falling in the
pink region suggesting orally bioactive drugs as
well as having high GI absorption. So, all the
compounds present in D. hamiltonii can be
predicted as orally active drugs since it has good
oral absorption with good bioavailability score
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signifying the orally active drugs. All the
compounds has high GI absorption indicating a
suitable pharmacokinetics parameters that can
be predicted as a candidate drugs for further
drugs discovery process [40]. Methyl glyoxal
and Arsenous Acid, Tri (Trimethylsilyl) Ester
are the substrate of the Permeability
glycoprotein (P-gp) which is an essential
biological barrier for removing toxins and plays
a significant role in drug absorption and
disposition [40]. The compound presented in
Table 4 illustrated good oral absorption with
good bioavailability score (0.55) that can be
predicted as an orally active drug-like
compounds [38, 39]. Skin permeation
parameters shows negative value which implies
that the compounds are not permeable through
skin and hence are not suggested candidates for
transdermal drug delivery.

5. Conclusions

Self induced abortion for unintended
pregnancy using ethnomedicinal plants are a
needed practices performed by traditional birth
attendant since time immemorial. This practice
is being carried out from generation to
generation but it is decreasing due to availability
and consciousness about medical facilities. Such
induced abortion performed by birth attendant,
though are not trained but they learned their
expertise through years of service and
experience and also through observation from
other elderly birth attendant. The knowledge of
dosing and handling of the medicinal plants are
outmost important and cautiously practiced by
the Karbi since ages. In order to be scientifically
safe and sound, an alternative measures to safe
abortion using the bioactive compound from
this traditional medicinal plants in the form of
processed pharmaceutical drugs may be
suggested.  Hence, the physicochemical
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properties of the ethnomedicinal plants use as
abortifacient are essential so as to understand
the nature of the powder drugs and quality
control of the herbal formulations and also it
can be consider as an important pharmaceutical
products for abortifacient in the near future. The
ADME parameters of the compounds shows drugs
likeness properties along with its bioavailability
radar and thus the compound identified in
A. aspera and D. hamiltonii can be predicted as
orally active plant based drug that can be
considered an important abortifacient agents.

Author’s contributions

First author, RT, contributed to concept
mapping, ethnobotanical investigations, perform
laboratory experiments and analysis of data,
interpret and cross-checked the data and writing

References
1.Teron R, Terangpi R and Phangchopi U.
Indigenous  Healthcare  practices  during

pregnancy among the Karbis of North East
India. Tribal Studies 2011; 1(1&2): 171-184.

2. Teronpi V, Singh HT, Tamuli AK and Teron
R. Ethnozoology of the Karbis of Assam, India:
Use of ichthyofauna in traditional health-care
practices. Anc. Sci. Life 2012; 32(2): 99-103.
doi: 10.4103/0257-7941.118547.

3. Terangpi R and Yasmin F. Medicinal Plants
used as Abortifacient among Karbis of Assam,
India. J. Nat. Remedies. 2021; 21(4): 297-
302.doi: 10.18311/jnr/2021/26142.

4. Yazdkhasti M, Pourreza A, Pirak A and Abdi
F. Unintended pregnancy and its adverse social
and economic consequences on health system:
A narrative review article. Iran. J. Public
Health. 2015; 44(1): 12-21.

5. Eftekhariyazdi M, Mehrbakhsh M,
Neamatshahi M and Yousefi Moghadam M.
Comparison of pregnancy complications in
unintended and intended pregnancy: A

Journal of Medicinal Plants

R. Terangpi & F. Yasmin

the manuscript; Second author, FY, involved in
the improvement of the manuscript and cross-
checked the data. All authors read and approved
the final manuscript.

Conflict of interest
Authors do not have any conflict of interests to
declare.

Acknowledgement

First author offer her sincere thanks and
gratitude to all the informants involved in the
study for providing information on traditional
medicinal practices on reproductive health
among the Karbi Tribe and also highly grateful
to Institutional Biotech Hub, Nowgong College
(A), for providing laboratory facilities for the
experiment.

prospective  follow-up
(Taipei). 2021; 11(4):
10.37796/2211-8039.1192.
6. World Health Organization. Quality control
methods for herbal materials. WHO Press. 2011
https://www.who.int/publications/i/item/978924
1500739.

7. Katiyar C, Gupta A, Kanjilal S and Katiyar S.
Drugs discovery from plant sources: An
integrated approach. 2013; Ayu. 33(1). doi:
10.4103/0974-8520.100295.

8. Sofowara A, Ogunbodede E and Onayade A.
The role and place of medicinal plants in the
strategies for disease prevention. Afr. J. Tradit.
Complement Altern. Med. 2013; 10(15): 210-
229.doi: 10.4314/ajtcam.v10i5.2.

9. Ajazuddin and Saraf S. Evaluation of
physicochemical and phytochemical properties
of Safoof-E-Sana, a Unani polyherbal
formulation. Pharmacognosy Res. 2010; 2(5):
318-322. doi: 10.4103/0974-8490.72332.

study. Biomedicine
51-56.  doi:

September 2024, Vol. 23, No. 91: 28-41


https://doi.org/10.4103%2F0974-8520.100295
http://dx.doi.org/10.61186/jmp.23.91.28
http://jmp.ir/article-1-3649-fa.html

[ Downloaded from jmp.ir on 2026-01-01 ]

[ DOI: 10.61186/jmp.23.91.28 ]

Exploring abortifacient perspectives...

10. Chanda S. Importance of pharmacognostic
study of medicinal plants: An overview. J.
Pharmacog. Phytochem. 2014; 2(5): 69-73.

11. Balamurugan S, Vijayakumar S, Prabhu S
and MorvinYabesh JE. Traditional plants used
for the treatment of gynaecological disorders in
Vedaranyamtaluk,  South India - An
ethnomedicinal survey. J. Ttradit. Complement.
Med. 2017; 8(2): 308-323. doi:
10.1016/j.jtcme.2017.06.009.

12. Malik K, Ahmad M, Oztirk M, Altay V
and Zafar M. and Sultana S. Medicinal plants
used for Gynecological disorders. In: Herbals of
Asia. Springer Nature Switzerland AG, 2021.
doi: 10.1007/978-3-030-85222-1_3.

13. He X, Wang X, Fang J, Chang Y, Ning N,
Guo H, Huang L and Huang X. The genus
Achyranthes: A review on traditional uses,
phytochemistry, and pharmacological activities.
J. Ethnopharmacol. 2017; 203: 260-278. doi:
10.1016/j.jep.2017.03.035.

14. Meena RK, Bhandhari MS, Barhwal S and
Ginwal HS. Genetic diversity and structure of
Dendrocalamus ~ hamiltonii ~ natural ~ meta
population: a commercially important bamboo
species of northeast Himalayas. 3 Biotech. 2019;
9(2): 60. doi: 10.1007/s13205-019-1591-1.

15. Kanjilal UN, Kanjilal PC and Das A. Flora
of Assam, Assam Govt. Press, Shillong. 1938;
Reprint; Vol. 1-5.

16. Khandelwal KR. Practical
Pharmacognosy. 2008, 19" Ed. Nirali Prakashan
Publications.

17. Das BK, Al-Amin MM, Russel SM, Kabir
S, Bhattacherjee R and Hannan JM.
Phytochemical screening and evaluation of
analgesic activity of Oroxylum indicum. Indian
J. Pharm. Sci. 2014; 76(6): 571-575.

18. Gul R, Jan SU, Faridullah S, Sherani S and
Jahan N. Preliminary phytochemical screening,
quantitative  analysis of alkaloids, and

Journal of Medicinal Plants

R. Terangpi & F. Yasmin

antioxidant activity of crude plant extracts
from Ephedra intermedia indigenous to
Balochistan. Sci. World J. 2017; 2017:
5873648. doi: 10.1155/2017/5873648.

19. Singh PK, Singh J, Medhi T and Kumar A.
Phytochemical screening, quantification, FT-IR
analysis, andin Silico characterization of
potential bio-active compounds identified in
HR-LC/MS  analysis of the polyherbal
formulation from Northeast India. ACS Omega.
2022; 7(37): 33067-33078. doi:
10.1021/acsomega.2c03117.

20. Prakash A, Janmeda P, Pathak P, Bhatt S
and Sharma S. Development and
standardization of quality control parameters of
different parts of Trianthema portula castrum L.
SN Appl. Sci. 2019; 1: 1108. doi:
10.1007/s42452-019-1074-3.

21. Vaikosen EN and Alade GO. Evaluation of
pharmacognostical parameters and heavy metals
in some locally manufactured herbal drugs. J.
Chem. Pharm. Res. 2011; 3(2): 88-97.

22. Mangal AK, Tomer R, Jindal H, Dahiya J,
Prasad SB, Singh H, Sharma BS and Srikanth
N. Development of quality control parameters
for classical ayurvedic formulation: Vyoshadi
Churna. Journal of Ayurveda. 2023; 17(1): 38-
44. doi: 10.4103/joa.joa_318 21.

23. Chandel HS, Pathak AK and Tailang M.
Standardization of some herbal antidiabetic
drugs in polyherbal formulation. Pharmacog.
Res. 2011; 3(1): 49-56. doi: 10.4103/0974-
8490.79116.

24. Etti CJ, Yusof YA, Chin NL and Tahir SM.
Flowability properties of Labisia pumila herbal
powder. Agric. Agric. Sci. Procedia. 2014;
2:120-127. doi: 10.1016/j.aaspro.2014.11.018.
25. Bhosale UA, Yegnanarayan R, Pophale P
and Somani R. Effect of aqueous extracts of
Achyranthes aspera Linn. on experimental
animal model for inflammation. Anc. Sci. Life.

September 2024, Vol. 23, No. 91: 28-41


https://doi.org/10.1016/j.jep.2017.03.035
http://dx.doi.org/10.61186/jmp.23.91.28
http://jmp.ir/article-1-3649-fa.html

[ Downloaded from jmp.ir on 2026-01-01 ]

[ DOI: 10.61186/jmp.23.91.28 ]

Exploring abortifacient perspectives...

2012; 31(4):
7941.107362.
26. Tiwari K, Abidi AB, Rizvi Sl and Pandey
KBS. Phytochemical screening and evaluation
of antioxidant potentials of some Indian
medicinal plants and their composite extract.
Ann.  Phytomed. 2016; 5(1): 99-103.
https://www.researchgate.net/publication/30563
6618.

27. Daina A, Michielin O and Zoete V.
SwissADME: A free web tool to evaluate
pharmacokinetics, drug-likeness and medicinal
chemistry friendliness of small molecules.
Scientific Reports. 2017; 3(7): 42717. doi:
10.1038/srep42717.

28. Nakano T, Kono M, Segawa K, Kurosaka
S, Nakaoka Y, Morimoto Y and Mitani T.
Effects of exposure to methyl glyoxal on sperm
motility and embryonic development after
fertilization in mice. J. Reprod. Dev. 2021;
67(2):123-133. doi: 10.1262/jrd.2020-150.

29. Chang YJ and Chan WH. Methyl glyoxal
has injurious effects on maturation of mouse
oocytes, fertilization, and fetal development, via
apoptosis, Toxicol. Lett. 2010; 193(3): 217-223.
doi: 10.1016/j.toxlet.2010.01.007.

30. Alhazmi HA, Khalid A, Sultana S,
Abdelwahab SI, Ahsan W, Oraiby ME and
Bratty MA. Determination of phytocomponents
of twenty-one varieties of smokeless tobacco
using gas chromatography-mass spectroscopy
(GC-MS). S. Afr. J. Chem. 2019; 72: 47-54. doi:
10.17159/0379-4350/2019/v72a7.

31. Kuivenhoven M and Mason K. Arsenic
toxicity. National Library of Medicine;
available from
https://www.ncbi.nlm.nih.gov/books/NBK5411
25/. Accessed on 10 Jan 2024.

32. Phenol: Developmental/reproductive
toxicity data summary.

202-6. doi: 10.4103/0257-

Journal of Medicinal Plants

R. Terangpi & F. Yasmin

https://oehha.ca.gov/media/downloads/crnr/phe
noldatasum.pdf. Accessed on 6th March 2024.
33. Kazunari O, Keizaburo M, Harutoshi Y and
Yasuo |. Synthesis and herbicidal activity of
Phenoxypropionic  Acid  derivatives  with
Imidazo [1, 2-a] pyridine moiety. Bioscience,
Biotechnology and Biochemistry. 1993; 57(11):
1844-1848. doi: 10.1271/bbb.57.1844.

34. Shibeshi W, Makonnen E, Zerihun L and
Debella A. Effect of Achyranthes aspera L. on
fetal abortion, uterine and pituitary weights,
serum lipids and hormones. Afr. Health Sci.
2006;  6(2): 108-112. doi:  10.5555/
afhs.2006.6.2.108.

35. Vasudeva N and Sharma SK. Post-coital
antifertility activity of Achyranthes aspera Linn.
root. J. Ethnopharmacol. 2006; 107(2):179-181.
doi: 10.1016/j.jep.2006.03.009.

36. Dhale DA, Bhoi. Pharmacognostic
characterization and phytochemical screening of
Achyranthes aspera Linn. Curr. Agri. Res. J.
2013; 1(1): 51-57. doi: 10.12944/CARJ.1.1.07.
37. Sumbul S, Ahmad MA, Asif M, Akhtar M
and Saud I. Physicochemical and phytochemical
standardization of berries of Myrtus communis
Linn. J. Phar. Bioallied Sci. 2012; 4(4): 322-
326. doi: 10.4103/0975-7406.103266.

38. Martin YC. A bioavailability score. J. Med.
Chem. 2005; 48(9): 3164-3170. doi:
10.1021/jm0492002.

39. Lipinski CA, Lombardo F, Dominy BW and
Feeney PJ. Experimental and computational
approaches to estimate solubility and permeability
in drug discovery and development settings.
Advanced Drug Delivery Reviews. 2001; 46(1-3):
3-26. doi: 10.1016/s0169-409x (00)00129-0.

40. Lin JH and Yamazaki M. Role of P-
glycoprotein  in  pharmacokinetics:  clinical
implications. Clin. Pharmacokinet. 2003; 42(1):59-
98. doi: 10.2165/00003088-200342010-00003.

September 2024, Vol. 23, No. 91: 28-41


http://dx.doi.org/10.61186/jmp.23.91.28
http://jmp.ir/article-1-3649-fa.html

[ Downloaded from jmp.ir on 2026-01-01 ]

[ DOI: 10.61186/jmp.23.91.28 ]

Exploring abortifacient perspectives...

How to cite this article: Terangpi R and
Yasmin F. Exploring abortifacient
perspectives on the use of Achyranthes aspera
L. and Dendrocalamus hamiltonii Nees &
Arn. ex Munro among Karbi tribe of Assam,
Northeast India. Journal of Medicinal Plants
2024; 23(91): 28-41.

doi: 10.61186/jmp.23.91.28

Journal of Medicinal Plants

41

R. Terangpi & F. Yasmin

September 2024, Vol. 23, No. 91: 28-41


http://dx.doi.org/10.61186/jmp.23.91.28
http://jmp.ir/article-1-3649-fa.html

[ Downloaded from jmp.ir on 2026-01-01 ]

[ DOI: 10.61186/jmp.23.91.28 ]

FI=YA QIDITFe X ol OlalsS aalilas

)
.
St

&j‘)‘é C)Lﬁlﬁf MM

Journal homepage: www.jmp.ir

.I ‘.
Q ©
&) \e

eals DS sakiays,
b_*.nlﬁ.,.‘..il: sl

& laiow dlae

Dendrocalamus s Achyranthes aspera L. ;I eslewsl 3 o hiw gl ds o)y

La B4 Jls ‘fL.J 5h @S 4ed Ole s hamiltonii Nees & Arn. ex Munro
Tty BN (K5

Oleaglin VAV ) F= )38 ¢ ila 1S oKl o peliolS 55,8

Oliwsotin VANNV-CS s o GBTOL IS ¢ puslicdol S 0,87

Olew slia VAY e o =081 (A) Ky S ¢ elitolS 05,5

o LS

- A

Jlas Sl

Loablie glp 555 o 2l b oadkee ogyls LS 51 Ol sin fu i ag A3 (oS 4l tasdie
f}_@) aakeie s u:..;b DL oslaial )50 r.é.n aLS 92 j.,al> ax)lae :JM J..SJ osalaial &w\fl.v 6@6)‘3)@
I, (Dendrocalamus hamiltonii Nees & Arn. ex Munro ; Achyranthes aspera L.) ol (lizalS
fap Pas S o o5 1y Gl plecdgd 5 pbendSsd Sleosast 5 63 S iae Lk Ul sl
3l Ol plan 5056 (sla 2ol b LT il Ad et AT esle GG L plan 558 sl U
O edasOlid oS Sl SLB U gl oS ojlae PH s LS slagls s 0 5alls C.A)lz 590 QLS &S
(/. M) AL @SPETa 3 s ity 5 sl U383 LB o3 5doe 53 Cusby Ol sl Sy 2 (sl OF ol
(X)) i of 45 Jylme puSl 5 ol (1 $/AQ) A, aspera s 55 5V IS Sl (Glyma 55 0 0k
slas,ls a5 us o s Hausner e 5 Carr jesls g .o O s Uk lad (gl 1 g 5 siasolis
sl Aol LSS fze dle OLLS 53 ol plulid b LS LS 5 Ll s keS| a0
Lsls olis b LSJ“‘:")} LSL:AJ‘:'!J; G)E.HJ S _l:.wl “’<:"j:ﬂjj:' L;“Sj.e—Y'} JJ}J':MJ‘ (J:L:,.,.: J:La 615) U"".’-J:
sty ool 3 BBB s Gl Cdr) Jsls SWISSADME - 5 )ls (sl el )l olal 53 oS 555 0 o s
I3 i S e S hyme Lk gy se glassls Ul 4 Ol b DS 5 ol (Ll Sals 5 P-gb e
cQL:SJ,: ADME LSLQJ:")L’. J}Jﬁuﬂ (ﬂl>r_»‘ 4.1:..9 )l)_%\ .hw}; .bltb\ Ly Lﬁ'-j)b QU&S )l oalanl o)>r_.y 9 Q‘J:A U’»f:&?
alyolS s o3l glubs LS 5l by g das e Ol ses s peal 2 bl 1 agsls calll ol

")S;sﬁj*‘ Q‘};& «J}J:ua a)@alw&m JA‘)& Q\rﬁbéé‘)f Jka_‘) &S 6})\) L,<-: Q‘j&

SIS
ol olals

al 50 sl 0k
s b oS 5
P S slagls
S ke

R Rl

ol 4 cals

o Ol

reenaterangpi@barnagarcollege.ac.in:J s jus ok 5 *

VF Y QLT\Y";‘){:\.{ .c_?’)u AR WYYCJL"W‘ &;-é‘g)b éJU BAEAE g’)‘i:)ﬁjﬂ/\ :&L-SL_:JA é)b’

doi: 10.61186/jmp.23.91.28

© 2023. Open access. This article is distributed under the terms of the Creative Commons Attribution-NonCommercial

4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/)



http://www.jmp.ir/
mailto:reenaterangpi@barnagarcollege.ac.in
http://dx.doi.org/10.61186/jmp.23.91.28
https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.61186/jmp.23.91.28
http://jmp.ir/article-1-3649-fa.html
http://www.tcpdf.org

