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ABSTRACT: Tuberculosis (TB) is one of the leading infectious diseases
and health burdens in the world. One-third of the world’s population,
including 40% from India, is estimated to be infected with tuberculosis.
Current studies have indicated the urgent need for the development of
new, safe, and efficacious drugs to help reduce the global burden of
tuberculosis. Novel antimycobacterial scaffolds from natural products
have recently been reported. Natural products of plant biodiversity have
received considerable attention as potential anti-TB agents since they are
a proven template for the development of new molecules against
tuberculosis. We have selected eleven medicinal plants on the basis of
four criteria to choose a plant for antituberculosis activity. The plants
were having antituberculosis effect, hepatoprotective effect, immune-
modulatory action, and having the ability to enhance bioavailability. All
selected eleven plants were reviewed in ancient literature and research
article-based review. So here, our objective is to study pharmacognostic,
physochemical and cytotoxicity screening of eleven selected medicinal
plants. There are three different extracts of eleven selected medicinal
plants that were prepared on the basis of phytochemical screening
performed for the confirmation of the presence of active constituents. All
the parameters of pharmacognostical study and physicochemical
parameters compared with standards and results were within the range of
limits. Cytotoxicity screening of all extracts of elevn selected plants were
performed, and none of the extracts from eleven selected medicinal plants
shows any significant cytotoxicity. So further, these all extracts of pants
can be taken for antituberculosis screening.

INTRODUCTION: Tuberculosis (TB) is one of
the leading infectious diseases and health burdens
in the world *. One-third of the world’s population,
including 40% from India, is estimated to be
infected with tuberculosis .
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More than nine million new cases diagnosed and
approximately two million people killed annually *.
Current tuberculosis treatment is a long course of a
combination of 3-4 antibiotic drugs, which have
one or the other toxic side effects and led to poor
patient compliance. Antitubercular drugs such as
isoniazid (INH), rifampicin (RIF), pyrazinamide,
ethambutol, streptomycin etc., have been a
mainstay in the treatment of tuberculosis *. Plants
are the important source of a diverse range of
bioactive principles °.
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Historically, natural products have proved to be the
most prolific and diverse source of antibiotics,
including some of those used for the treatment of
TB. Current studies have indicated the urgent need
for the development of new, safe, and efficacious
drugs to help reduce the global burden of
tuberculosis. Novel antimycobacterial scaffolds
from natural products have recently been reported.
Natural products of plant biodiversity have
received considerable attention as potential anti-TB
agents since they are a proven template for the
development of new  molecules against
tuberculosis.

TABLE 1: ELEVEN SELECTED MEDICINAL PLANTS
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Many antitubercular compounds that may prove to
be useful leads for TB drug discovery have been
derived from medicinal plants °. Natural products,
especially those from the plant biodiversity, have
been less intensively investigated in the past even
though they are known to contain structurally
diverse molecules, many of which are unknown.
This has prompted us to investigate medicinal
plants for their anti-TB activity.

In this study, we have selected eleven different
medicinal plants. Here is the part of a plant used of
selected plants is shown in Table 1.

Plant name Botanical source Family Part used
Amla Emblica officinalis Euphorbiaceae Fruits
Baheda Terminalia bellerica Combretaceae Fruits
Harde Terminalia chebula Combretaceae Fruits
Ashwagandha Withania somnifera Solanaceae Roots

Nagarmoth Cyperus rotundus Cyperaceae Rhizomes

Rasna Alpinia galanga Zingiberaceae Rhizomes
Tulsi Ocimum sanctum Liliaceae Leaves
Vasaka Adhatoda vasica Acanthaceae Leaves
Long pepper Piper longum Piperaceae Fruits
Kharkhodi Leptedinia reticulata Asclepiadaceae Roots

Vevadi Cocculus hirsutus Menispermeaceae Whole herb

In the present study, eleven different medicinal
plants were selected on the basis of ethano-
medicinal based review and literature-based
review. As tuberculosis is a pathogenic disease
mainly connected with hepatotoxicity and
immunity of patients. As considered this, there are
four criteria selected to choose a plant for
antituberculosis activity.

Ancient Literature Review:

The plants are having antituberculosis effect,
hepatoprotective effect, immunomodulatory action,
and having the ability to enhance bioavailability.
As in the ethnomedicinal-based review, all the
selected plants were reviewed from the ancient
literature for all mentioned activities. The
following Table 2 shows the selected plant and its
ancient literature review.

TABLE 2: SELECTION OF PLANTS ON BASIS OF ANCIENT LITERATURE REVIEW

S. no. Name of plant Part used Activity mentioned Reference
1 Amla Fruits Asthma, bronchitis The Wealth of India, 2002’
2 Baheda Fruits Asthma, cough ICMR, 2003®
3 Harde Fruits Ashma, bronchitis The Wealth of India, 1982°
4 Ashwagandha Roots tuberculosis Nadkarni, KM,1982°
5 Nagarmoth Rhizomes tuberculosis Kirtikar KR et al., 2007**
6 Rasna Rhizomes tuberculosis ICMR, 2003*
7 Tulsi Leaves tuberculosis Medicinal plants of Gujarat*®
8 Vasaka Leaves tuberculosis ICMR, 2005
9 Long pepper Fruits Bioavailability enhancer Kirtikar KR et al., 1933"
10 Kharkhodi Roots tuberculosis Kirtikar KR et al., 1933
11 Vevadi Whole herb tuberculosis Kirtikar KR et al., 1933"
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Research Article Based Review:
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TABLE 3: SELECTION OF PLANTS ON RESEARCH ARTICLE BASED REVIEW

Plant Antituberculosis Hepatoprotective Immunomodulatory Bioavailability
name Activity activity activity enhancer
Emblica Harpreet Singh Grover Arish Mohammad Khan  Manish K Singh et al.,
officinalis etal., 2015 Sherwani et al., 2012 2013%
Deori C et al., 20177
Terminalia Manish Pal Singh, Deb Aetal., 2016% Belapurkar P et al.,
bellerica etal., 2018% 2014%*
Terminalia Min-Kyung Choi S A Tasduq Aher V et al., 2011%
chebula etal., 2015% et al., 2006%° Khan KH et al., 2009°®
Withania Periyaka ruppan et al., Ranjeet Kumara Davis L et al., 2000*
somnifera 2012% etal., 2017% Agarwal R et al.,
Sarepaka a et al., *° 1999*
Cyperus Vivek Kumar Guptaa Kumar SS et al., 2005® Aghwan SS et al.,
rotundus etal., 2018% 2007%
Alpinia Soundhari C et al., 2013% Eram S, et al., 2019%°
galanga Chopra LC et al., 1997
Ocimum Bhatter, P.D. et al., 2016"°  Chattopadhyay RR et al.,
sanctum Reddi G et al., 2013* 1992%
Vyas, R.B et al., 2018*
Adhatoda Patel VK, et al., 1984* Ahmad R et al., 2013 Jinyvar Ghese et al.,
vasica Narimaian M et al., 1985% 2005%
Piper longum - Randhawa G.K.,etal., @ --—-- Atal C.Ketal.,
2011% 1985%
Leptedinia Sonara, G.B etal., 2013%°
reticulata
Cocculus Gupta, V.K et al., 2018
hirsutus Tharun Kumar et al., 2012

MATERIALS AND METHODS:

Collection of Raw Material of Eleven Selected
Medicinal Plants: Dried plant materials of nine
selected plants [fruits of Emblica officinalis, fruits
of Terminalia bellerica, fruits of Terminalia
chebulla, roots of Withania somnifera, rhizomes of
Cyperus rotundus, rhizomes of Alpinia galanga,
leaves of Oscimum sanctum, leaves of Adhatoda
vasica and fruits of Piper longum] out of eleven
selected plants were procured from Ayurvedic store
of Gandhinagar and Fresh plant material of two
selected plants [roots of Leptedinia reticulata and
whole herb of Cocculus hirsutus] out of eleven
selected plants were collected from Dhandhiya
village of Rajkot district, Gujarat, India in the
month of January 2015.

Authentication of Raw Material of Eleven
Selected Medicinal Plants: The procured material
of selected plants was authenticated by a
taxonomist and further authenticated by comparing
the microscopy with reported literature. Herbarium
specimens of selected plant materials (PH/015/001-
PH/015/011) were deposited at Pharmacognosy
department, K.B.1.P.E.R., Gandhinagar.
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Preparation of Samples: Raw material of selected
plants were subjected to washing with distilled
water and then allowed for drying under shade and
powdered to 60# separately and stored in well close
container.

Pharmacognostical Study of Raw Material of
Eleven Selected Medicinal Plants:

Macroscopical Study of Raw Material of Eleven
Selected Medicinal Plants: Raw material of
selected nine plants out of eleven [fruits of Emblica
officinalis, fruits of Terminalia bellerica, fruits of
Terminalia chebulla, roots of Withania somnifera,
rhizomes of Cyperus rotundus, rhizomes of Alpinia
galanga, Leaves of Oscimum sanctum, Leaves of
Adhatoda vasica and Fruits of Piper longum] were
studied and identified by comparing their
morphological characters as mentioned in the
literature, and raw material of two plants [roots of
Leptedinia reticulata and the whole herb of
Cocculus hirsutus] out of eleven selected plants
were studied and identified by comparing their
morphological characters as mentioned in the
literature.
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Powder Microscopical Study of Raw Material of
Eleven Selected Medicinal Plants: For powder
microscopical study, a very little amount of raw
material of selected plants was taken on the glass
slide. The lignified elements were visualized by
staining the powder with a drop of hydrochloric
acid and phloroglucinol.

Physicochemical Parameters of Raw Material of
Eleven Selected Medicinal Plants: >* A powder of
raw material of selected plants was used for
phytochemical analysis. Physicochemical studies of
the powdered drug, such as determination of the
ash values, extractive values, loss on drying, and
foreign organic matter, were performed according
to the WHO guidelines.

Determination of Ash Values: Three different
methods determined the ash remaining following
ignition of medicinal plant materials: total ash, acid
insoluble ash, and water-soluble ash. The total ash
method was designed to measure the total amount
of material remaining after ignition. This includes
both “physiological ash”, which was derived from
the plant tissue itself, and “non physiological ash”,
which was the residue of extraneous matter
adhering to plant surface. Acid insoluble ash is the
residue obtained after the total ash with dilute
hydrochloric acid and igniting the remaining
insoluble matter.

This measures the amount of silica present,
especially as sand and siliceous earth. Water-
soluble ash is the difference in weight between the
total ash and residue after treatment of total ash
with water.

Determination of Extractive Values: This method
determines amount of active constituents extracted
with solvents from a given amount of plant
materials. Extractive values indicate the nature of
the constituents present in a crude drug.

Alcohol Soluble Extractive: Accurately weighed 4
g powdered (60#) of the raw material of selected
plants were macerated for 24 h with 100 ml of
alcohol of the specified strength in a closed flask,
shaken frequently during first 6 h and allowed to
stand for 18 h. It was then filtered rapidly, taking
precautions against loss of the solvent, and 25 ml of
the filtrate were evaporated to dryness in a tared
flat-bottomed shallow dish and dried at 105 °C to
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constant weight. The % w/w of alcohol soluble
extractive value was calculated with reference to
the air-dried drug.

Water Soluble Extractive: Accurately weighed 4
g powdered (60#) of raw material of selected plants
were macerated with 100 ml of water in a closed
flask for 24 h, shaken frequently during first 6 h
and allowed to stand for 18 h. It was then filtered
rapidly, and 25 ml of the filtrate were evaporated to
dryness in a tared flat-bottomed shallow dish and
dried at 105 °C to constant weight. The % w/w of
water-soluble extractive value was calculated with
reference to the air-dried drug.

Determination of Moisture Content (Loss on
Drying): About 1 g of the raw material of selected
plants was taken and powdered. A glass-stoppered
bottle was dried for 30 min under the same
conditions to be employed in the determination,
and the weight of the bottle was taken. The sample
was transferred into the bottle, and the weight of
the bottle with the contents was noted. The sample
was distributed evenly and was placed in the drying
chamber (Oven).

The stopper was removed and left in the chamber.
The drying was carried out by heating to 100-105
°C. Then, the bottle was removed from the oven,
and the bottle was closed promptly. The bottle was
allowed to cool to room temperature and weighed.
The experiment was repeated till a constant value
was obtained.

Phytochemical Screening of Prepared Extracts
of Eleven Selected Medicinal Plants:

Sample Preparation: Three different extracts of
eleven selected medicinal plants were prepared to
perform phytochemical screening. The dried
extracts were then stored in airtight containers until
required. All phytochemical tests were performed
with these three extracts of eleven selected
medicinal plants.

The extracts of eleven selected medicinal plants
were subjected to the following tests separately to
check the presence of various phytochemicals
visually like, alkaloids >, flavonoids ** ¢, saponins
. %8 carbohydrates °, steroids, triterpenoids,
carotenoids, amino acids, tannins ** ©*, phenolics ®*
%% coumarins ®* ® and anthraquinones ® using
standard procedures.
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Preparation of Extracts:

Preparation of Alcoholic, Hydroalcoholic and
Aqueous Extracts of the Eleven Selected
Medicinal Plants: 100 gm of the powder of the
eleven selected medicinal plants i.e. fruits of
Emblica officinali, fruits of Terminalia bellerica,
fruits of Terminalia chebulla, roots of Withania
somnifera, rhizomes of Cyperus rotundus,
rhizomes of Alpinia galanga, leaves of Oscimum
sanctum, leaves of Adhatoda vasica and fruits of
Piper longum, roots of Leptedinia reticulata and
whole herb of Cocculus hirsutus were taken to
prepare its different extracts. Three different
extracts, i.e., alcoholic, hydroalcoholic (30:70
water: alcohol) and aqueous extracts were prepared
by maceration of raw material of selected plants for
48 hours in respective solvents. It was then
refluxed for about 1 h with occasional shaking,
consecutively 3 times and filtered. The filtrates
were pooled and concentrated to dryness,
percentage yield was calculated. The prepared
extracts were labelled and stored in an air tight
container for further use.

Cytotoxicity Screening:

Cytotoxicity Screening of Prepared Extracts of
Elevenselected Medicinal Plants using Vero Cell
Line via MTT Assay: The Vero cell line was
procured from the cell repository of National
Centre for Cell Sciences (NCCS), Pune,
Maharashtra, India

Chemicals and Instruments: Eagles Minimum
Essential Medium (MEM) (HiMedia), Foetal
Bovine Serum (FBS) (HiMedia), Antibiotics
solution 1% (10000 U Penicillin and 10 mg Strep-
tomycin/ml) (HiMedia), Trypsin—EDTA solution
(Trypsin ~ (0.25%)-EDTA  (0.2%)) (HiMedia),
Dulbeco’s Phosphate Buffer Saline (DPBS)
(HiMedia), Cryoprotectant DMSO (HiMedia), 70%
(v/v) Iso-Propyl alcohol, Bio-safety cabinet,
Inverted microscope with phase contrast, CO;
incubator (Thermo-Fischer), Research Centrifuge
(Eltrek), Tissue culture flasks, Micropipettes

Trypan Blue Dye Exclusion Assay: ®" %%

Chemicals and Instruments: Cell Suspension,
Dulbeco’s Phosphate Buffer Saline (DPBS)
(HiMedia), Trypan Blue Dye 0.4% (w/v) (HiMedia),
70% (v/v) Iso-Propyl alcohol, Haemocytometer and
cover slip, Micropipette, Inverted microscope.
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Principle of Trypan Blue Dye Exclusion Assay:
Trypan blue is a vital stain that leaves nonviable
cells with a distinctive blue color when observed
under a microscope, while viable cells appear
unstained. Viable cells have intact cell membranes
and hence do not take in dye from the surrounding
medium. On the other hand, nonviable cells do not
have an intact and functional membrane and hence
do take up dye from their surroundings. This results
in the ability to easily distinguish between viable
and nonviable cells since the former are unstained,
small, and round, while the latter are stained and
swollen.

Method of Trypan Blue Dye Exclusion Method:
Make a cell suspension in a fixed volume of cells
(e.g., 1ml). Although an aseptic technique is not
essential in all stages of this procedure, it is good
laboratory practice to maintain sterility throughout
the procedure "°. Take 50uL of cell suspension and
mix it with an equal volume of trypan blue. Mix
solution well using a pipette. Transfer to a
hemocytometer and count the live-cell as clear
form and dead cell as blue cells. After staining with
trypan blue solution, counting should commence in
less than 5 min as after that time; the cells will
begin to take up the dye. Using a pipette, place
some of the cell suspension: trypan blue mixture
into the hemocytometer and overlay with a
coverslip. The cell suspension will pass under the
coverslip by capillary action unless there is an air
bubble. Make sure the wells are not overfilled and
that the coverslip is not moved once it is placed on
the grid and the cell solution is added. Place the
hemocytometer on the stage of an inverted
microscope. Adjust focus and power until a single
counting square fills the field. Calculate the number
of cells per ml, and the total number of cells, using
the following formula ™. Calculate percent viability
by using the formula:

% viability = (live cell count/total cell count) x 100

Microculture Tetrazolium (MTT) Assay:

Prior to MTT Assay: The Vero cells were
maintained by regular sub-culturing of the cells,
and every time the cells were sub-culture,d the cell
viability, and total number of cells were performed
by trypan blue dye exclusion assay method. The
medium of the Vero cells in the T-flask was
replenished by a freshly prepared growth medium
every alternate day.

1689



Jethva et al., IJPSR, 2021; Vol. 12(3): 1685-1698.

Principle of MTT Assay: This Colorimetric assay
is based on the capacity of Mitochondria succinate
dehydrogenase enzymes in living cells to reduce
the yellow water-soluble substrate 3(4, 5dimethyl
thiazol-2-yl)-2, 5-diphenyl tetrazolium bromide

E-ISSN: 0975-8232; P-ISSN: 2320-5148

(MTT) into an insoluble, colored formazan product
which is measured spectrophotometrically ** 2.
Since the reduction of MTT can only occur in
metabolically active cells, the level of activity is a
measure of the viability of the cells.
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FIG. 1: PRINCIPLE OF MTT ASSAY

Chemicals and Instruments: Complete growth
medium, Trypsin—-EDTA  solution, Dulbeco’s
Phosphate Buffer Saline, Dimethyl sulfoxide, MTT
Reagent (HiMedia), 70% (v/v) Iso-Propyl alcohol,
Inverted microscope, Research Centrifuge, ELIZA
reader, 96 well plate flat-bottom, Micropipette

Method of MTT Assay: The cells of Vero in the
T-flask were cultured until they reached the
confluency of 75-80% prior to assay. The cells
were harvested, and the cell count and cell viability
were performed using Trypan blue dye exclusion
method. The Vero cells were seeded at a density of
1 x 10* using 100 pl of cell suspension per well in a
flat-bottomed 96-well plate and incubated for 24 h.
After 24 h they were checked for their morphology
and whether the cells were attached to the well
plate. The cells were replenished with 100 ul of
fresh media in each well. The population doubling
time (PDT) of Vero cell line was 24 h. Hence the
cells of Vero cell line were incubated for 24 h at 37
°C and in 5% CO,. After 24 h, the plant extracts
were dissolved using DMSO in the complete
growth medium at a safe concentration, and they
were sterile passed using a syringe filter. Vero cell
line was exposed to different plant extracts at
various concentrations (100pg/m, 500ug/ml, and
1000pg/ml) for 48 h. The experiments were
conducted in triplicate using three extracts, i.e.,
alcoholic, hydroalcoholic and aqueous extracts of
the eleven selected plants, i.e., fruits of Emblica
officinalis, fruits of Terminalia bellerica, fruits of
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Terminalia chebulla, roots of Withania somnifera,
rhizomes of Cyperus rotundus, rhizomes of
Alpinia galanga, leaves of Oscimum sanctum,
leaves of Adhatoda vasica and fruits of Piper
longum, roots of Leptedinia reticulata and whole
herb of Cocculus hirsutusas the test substances.
The solvent DMSO treated cells served as control
cisplatin was used as a positive standard for Vero
cells. Cells were then treated with MTT reagent
(0.5 mg/ml as final concentration, i.e., 20ul/well of
stock) for 4 h at 37°C. The seeded plates were
incubated with MTT reagent (0.5 mg/ml as final
concentration, i.e. 20ul/well of stock) for 4 h. MTT
reagent was prepared by dissolving MTT reagent in
DPBS and it was sterile passed using a syringe
filter. As MTT is photosensitive, MTT addition
was done in dark. After 3 h the media along with
the MTT reagent was discarded from the cells in
such a way that the monolayer of the adhered cells
was not disturbed. The formazan crystals formed
were dissolved using DMSO, 200 pl/well and the
plate was kept aside for 5-10 min for the formazan
crystals to dissolve. The optical density (OD) was
recorded at 570 nm using a multi-well plate reader,
ELIZA reader, and percentage cell viability was
calculated.

Percentage of cell viability was determined as (Avg. OD of
treated cells/Avg. OD of control cells) x100.

Statistical Analysis: Results are represented as
mean * SEM from at least three separate
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experiments (n=3). Statistical analysis of data was
carried out by one-way analysis of variance
(ANOVA) followed by Tukey’s post hoctest using
GraphPad Prism for Windows (version 5). p-values
< 0.05 were considered statistically significant.
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RESULTS: A powder of eleven selected medicinal
plants was used for its phytochemical analysis.
Macroscopical study and powder microscopical
study were performed, and it compared with the
standard parameters given in the literature.

TABLE 4: PHARMACOGNOSTICAL STUDY OF ELEVEN SELECTED MEDICINAL PLANTS

Name of the plant Amla Baheda Harde
Botanical name Emblica officinalis Terminalia bellirica Terminalia chebula
Family Phyllanthaceae Combretaceae Combretaceae
Part used Fruits Fruits Fruits
Macroscopy:
Shape Globulose Spherical to ovoid Ovoid
Surface Rough, shriveled and wrinkled Slightly hairy and wrinkled Wrinkled
Organoleptic Characters:
Colour Grey to black Grey to grayish brown Yellowish brown
Odour Characteristic Aromatic Characteristic
Taste Sour and astringent Astringent Astringent
Microscopy: B S S v ei=]

¢

. " ‘ ‘
~ " ] -

A %

& | o
ol 44

-~

oA ..

N

o z pe 2 . y g
Y/ T R4 o2 W -
,‘j - -! 3 3 0
-
’

: S Td ?.
y 1\ a .. o "i.’ i?‘ 5 i F.‘:v ‘;
\ / 3 4 L= -] $ AR IR
Name of the plant Ashwagandha Tulsi Vasaka
Botanical name Withania somnifera Ocimum sanctum Adhatoda vasica
Family Solanaceae Lamiaceae Acanthaceae
Part used Roots leaves Leaves
Macroscopy:
Shape Cylindrical Elliptical-oblong Oblong
Surface Longitudinally wrinkled smooth smooth
Organoleptic Characters:
Colour Buff to grayish-yellow Light greenish greenish
Odour Characteristic pungent unpleasant smell
Taste Bitter and acrid bitter Bitter
MICROSCOPY:
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Name of the plant Long pepper Nagarmoth Rasana
Botanical name Piper longum Cyperus rotundus Alpinia galanga
Family Piperaceae Cyperaceae Zingiberaceae
Part used Fruits Tubers Rhizomes
Macroscopy:
Shape Ovoid Ovoid, tunicate cylindrical
Surface Rough Rough with striations wavy annulations of the leaf
bases
Organoleptic Characters:
Colour Dark black to greenish Brownish black externally and Buff yellowish
white internally
Odour Characteristic Fragrant characteristics
Taste starchy characteristics
MICROSCOPY: : s

Name of the plant

Vevadi

Kharkhodi

Botanical name

Cocculus hirsutus

Leptedenia reticulata

Family Menispermiaceae Asclepidiaceae
Part used Whole plant Roots
Macroscopy:
Shape Ovoid, tunicate
Surface Rough
Organoleptic Characters:
Color Greenish Brownish black externally and white internally
Odour Characteristic Fragrant
Taste starchy
Microscopy:

Physicochemical Parameters of Raw Material of
Selected Plants: Physicochemical studies of the
powdered drug, such as determination of the ash

values, extractive values, loss on drying, and
foreign organic matter, were performed according
to the WHO guidelines.

TABLE 5: PHYSICOCHEMICAL PARAMETERS OF ELEVEN SELECTED MEDICINAL PLANTS

Physico-chemical Ash values (% wiw) Extractive values (%) Loss on
Parameters Total Ash Acid Insoluble Water Water Extractive Alcohol drying
Ash Soluble Ash value Extractive Value (%)
Embilica officinalis 00.86 00.35 01.80 40.15 44.38 03.05
NMT NMT - NLT NLT
01.00 0.05 11.0 10.0
Terminalia bellerica 04.15 00.08 01.45 48.78 51.14 03.25
NMT NMT - NLT NLT
04.50 00.20 26.0 17.0
Terminalia chebula 03.67 0.35 0.54 57.32 42.34 04.16
NMT NMT -- NLT NLT
International Journal of Pharmaceutical Sciences and Research 1692
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05.05 00.50

Withania somnifera 05.31 00.74
NMT NMT

09.00 02.00

Cyperus rotundus 04.30 02.23
NMT NMT

06.50 02.50

Alpinia galanga 04.89 01.56
NMT NMT

05.50 02.00

Oscimum sanctum 08.80 00.40
NLT NLT

09.50 00.50

Adhatoda vasica 14.09 01.72
NMT NMT

20.00 02.00

Piper longum 05.31 00.41
NMT NMT

04.50 00.20

Leptedinia reticulata 06.50 00.87
NMT NMT

16.50 03.00

Cocculus hirsutus 09.80 02.89

56.00 40.00

01.13 26.43 15.23 02.34
= NLT NLT
17.00 03.00

01.63 26.35 24.38 01.26
- NLT NLT
20.00 14.00

02.35 11.45 08.28 01.36
= NLT NLT
20.00 15.00

03.80 48.26 39.67 02.40
- NLT NLT
15.00 20.00

03.00 45.92 36.26 07.00
= NLT NLT
22.00 05.00

04.02 45.76 21.52 02.58
= NLT NLT
26.00 17.00

02.70 09.40 08.80 06.50
- NLT NLT
22.40 05.20

04.60 24.30 15.69 09.80

Phytochemical Screening of Eleven Selected
Medicinal Plants: The extracts were evaluated to
detect the presence of various phytochemicals like
alkaloids, tannins, resins, glycosides, triterpenes,

and steroids, etc. using the different chemical test
to establish its identity. The chemical tests include
colour reaction tests; these tests help to determine
the identity of the chemical class.

TABLE 6: PHYTOCHEMICAL SCREENING OF ELEVEN SELECTED MEDICINAL PLANTS

Name of the " © © B B
2] o o (15} — ©

plants Sz 38 B2 €5 388 <=3 EE ©Sg . c£8 323

S .S =% c 3 S = 5 = c c = 20 o > 5= S E

= £ = &3 = © = o C = EB o oD g > >

= =2 g o c oS o © = O %) = 8o 9o

== = cE2 £t ~2 s 85 =w% a5 oS 8.=

w s @ < @ = g o e () S8 < 1S a® 8=

Alkaloids + + * + * * + + + + +

Steroids + + + + + + + + + - +

Triterpenoids + + + + + + + + - - +

Cardiac glycosides - - - = + + + + + -

Tannins + + + + + + + + + + +

Phenolics + + + + + + + + + + +

Saponins - - - - + + + + + +

Flavonoids - = - - + + + + + o -

(+) = present, (-) = absent

Preparation of Extracts (% Yield of Extracts):
Alcoholic, aqueous, and 70 % hydro-alcoholic
extracts were prepared by maceration of the raw
material of selected plants for 48 h in respective
solvents. It was then refluxed for about 1 h with
occasional shaking consecutively 3 times and

filtered. The filtrates were pooled and concentrated
to dryness, percentage yield was calculated. The
prepared extracts were labeled and stored in an
airtight container for further use. The %yield of
different plant extracts is shown in Table 7.

TABLE 7: % YIELD OF VARIOUS EXTRACTS OF ELEVEN SELECTED MEDICINAL PLANTS

S. no. Name of the plant % yield of extracts
Alcoholic extract Hydro-alcoholic extract Agueous extract
1 Emblica officinalis 44.38% 52.92% 63.52%
2 Terminalia bellerica 42.46% 55.16% 66.68%
3 Terminalia chebulla 45.08% 50.58% 46.56%
4 Withania somnifera 8.91% 15.32% 24.16%
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5 Cyperus rotundus 8.28%
6 Alpinia galanga 8.26%
7 Oscimum sanctum 17.87%
8 Adhatoda vasica 13.30%
9 Piper longum 21.52%
10 Leptedinia reticulata 8.80%
11 Cocculus hirsutus 16.00%

10.47% 15.46%
5.92% 6.63%
21.10% 28.21%
28.56% 36.26%
40.78% 45.76%
9.40% 10.39%
23.48% 30.12%

Cytotoxicity Screening of the Selected Plants by
MTT Assay: All three prepared extracts of

TABLE 8: INTRODUCTION TO VERO CELL LINE

selected eleven medicinal plants were screened for
their cytotoxicity using Vero cell line.

Organism African green monkey
Tissue Kidney
Disease Normal

Age Adult

Morphology fibroblast

Growth Properties adherent

Complete Growth Medium

Complete Growth environment
Cell growth properties

Eagle's Minimum Essential Medium (MEM), fetal bovine
serum (FBS) 10%. (as per ATCC)
Growth temperature 37° 5% CO,
Population doubling time 24 hours

The Vero cells are the normal cells, i.e., kidney
cells of the African Green monkey. Hence, the
cytotoxicity of the selected plants was checked on
the Vero cell line using MTT assay. The results of
the cytotoxicity of the extracts of the eleven

selected medicinal plants on the Vero cell line are
as shown in Fig. 2a, 2b, and 2c. The results are
expressed in terms of the cell viability of the cells.
None of the extracts showed significant
cytotoxicity on the Vero cells.
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FIG. 2C: PERCENTAGE CELL VIABILITY OF
AQUEOUS EXTRACTS OF SELECTED PLANTS

FIG. 2: CYTOTOXICITY SCREENING: PERCENTAGE CELL VIABILITY OF THE EXTRACTS OF THE
ELEVEN SELECTED MEDICINAL PLANT USING VERO CELL LINE VIAMTT ASSAY
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Results are presented as mean + SD from at least
three separate experiments (n=3). Statistical
analysis of data was carried out by one-way
ANOVA followed by Tukey post hoc test using
GraphPad Prism for Windows (version 5). Values
of p<0.05 were considered significant.

DISCUSSION AND CONCLUSION: Tuberculosis
(TB) accounts for a significant global burden of
disease and substantial investment in research and
development. Although it is an ancient and curable
disease, TB remains the world’s leading cause of
death from an infectious agent. According to the
World Health Organization (WHO), in 2017, 10
million individuals became ill with TB, and 1.6
million died ",

The plant is an important source of medicine and
plays a key role in world health ". Medicinal herbs
or plants have been known to be an important
potential source of therapeutics or curative aids.
The use of medicinal plants has attained a
commanding role in the health system all over the
world. This involves the use of medicinal plants not
only for the treatment of diseases but also as
potential material for maintaining good health and
conditions. Many countries in the world, that is,
two-thirds of the world’s population, depend on
herbal medicine for primary health care. The
reasons for this are because of their better cultural
acceptability, better compatibility, and adaptability
with the human body and pose lesser side effects.

From records, most of the used drugs contain plant
extracts. Some contain active ingredients (bioactive
components or substances) obtained from plants.
Through recent researches, plant-derived drugs
were discovered from the study of curative,
therapeutic, traditional cures and most especially
the folk knowledge of indigenous people and
some of these claims and believe of people are
irreplaceable despite the recent advancement in
science and technology ™.

There has been no anti-TB drug introduced in the
past 30 years, and the rapid acquisition of drug
resistance to the existing drugs necessitates the
development of new, effective, and affordable anti-
TB drugs "°. Plant-derived antimycobacterial
compounds belong to an exceptionally wide
diversity of classes, including terpenoids, alkaloids,
peptides, phenolics, and coumarins. Hence
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medicinal plants remain an important resource to
find new therapeutic agents .

Intolerance of anti-TB standard therapy, including
isoniazid, rifampicin, and pyrazinamide, is a
serious problem in the treatment of tuberculosis.
Hepatotoxicity was found to be the most frequent
side effect in the patient taking treatment of
tuberculosis. Anti-TB drug-induced hepatotoxicity
IS a serious adverse effect and continues to be a
problem worldwide .

Selection of eleven plants [fruits of Emblica
officinalis, fruits of Terminalia bellerica, fruits of
Terminalia chebulla, roots of Withania somnifera,
rhizomes of Cyperus rotundus, rhizomes of Alpinia
galangal, leaves of Oscimum sanctum, leaves of
Adhatoda vasica and fruits of Piper longum, roots
of Leptedinia reticulata and the whole herb of
Cocculus  hirsutus] for the study of its
antituberculosis activity with hepatoprotective and
immunomodulatory activity was the main objective
of this invention.

These eleven selected medicinal plants were
reviewed for their use in the curing of tuberculosis,
helping in the protection of liver disorder and
enhance the immunity and bioavailability in the
different literature survey as mentioned in earlier
Table 2 and Table 3.

Morphological study and powder microscopical
study of eleven selected medicinal plants were
performed and compared with standards mentioned
in Quality standard of Indian medicinal plants and
all the plants were comply with the standard limits.

Physicochemical studies of the powdered of all
selected eleven plants were determined by ash
values, extractive values, and loss on drying
according to the WHO guidelines. The total ash
method was designed to measure the total amount
of material remaining after ignition. This includes
both “physiological ash”, which was derived from
the plant tissue itself, and “non-physiological ash”,
which was the residue of extraneous matter
adhering to plant surface. Acid insoluble ash is the
residue obtained after the total ash with dilute
hydrochloric acid and igniting the remaining
insoluble matter. This measures the amount of
silica present, especially as sand and siliceous
earth. Water-soluble ash is the difference in weight
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between the total ash and residue after treatment of
total ash with water "8

From all eleven selected plants, Adhatoda vasica
having a maximum amount of ash value (14.09%
w/w) as it contains the maximum amount of silica
in its dried powder. The water extractive value of
Terminalia chebula was maximum (57.32 %w/w)
compared to all other selected plants it means a
higher water-soluble extractive value implies that
water is a better solvent for extraction for plant
material "°. The percentage of Loss on drying of all
selected eleven plant materials was compared with
standard, and it complies in the range of it.

The phytochemical screening carried out on these
eleven selected medicinal plants showed that it
contained major classes of natural products. Plant
extracts are attractive and effective sources of new
drugs®. Natural products play a significant role in
the drug discovery and development of highly
active anti-mycobacterial metabolites 5 8 Here,
our target was isolated phytoconstituent acting on
tuberculosis. Our investigation indicates the
presence of Flavonoids, saponins, steroids, tannins,
terpenes, anthraquinone, and alkaloids. These
phytochemicals are responsible for anti-tubercular
activity. Similar observations have been made in
plants employed for traditional medicines, which
were known to contain the said mentioned
bioactive components %.

There are three different extracts of eleven selected
medicinal plants prepared on the basis of
phytochemical screening. They were extracted with
Alcoholic, (30:70) Hydroalcoholic and Aqueous.

Cytotoxicity studies with normal cell culture
systems of plant extracts have not been studied
extensively, and this is vital for the safety
evaluation for any herb or herbal preparation.
Therefore, all extracts selected of eleven medicinal
plants were screen for their cytotoxicity study using
Vero cell line. The alcoholic, hydroalcoholic and
aqueous extracts of the selected plants did do not
have any significant cytotoxicity on the normal
vero cell line.

The study suggests that the extracts might have
increased the proliferation of the kidney cells,
which can be further studied by cell proliferation
assay. Thus, the toxicity of the plant has to be
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studied for further exploration of various biological
activities.
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