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Abstract

The present study was conducted on peripheral blood mononuclear cell (PBMC) to study the cell viability test for
the ethno veterinary medicinal plants that are used among Nicobarese tribal farming community. Medicinal plants used
for ailments related to eve and alimentary tract were collected from Nicobarese tribes and their acetone, methanolic and
aqueonus extracts were prepared. Using Peripheral blood mononuclear cell (PBMC) of poultry bird, the cell viability
tests of extracts was studied through MTT assay. lirespective of medicinal plants, the highest mean cell viability
index was recorded with methanolic extract (1.9) followed by acetone extract (1.62) and aqueous extract (1.00). The
findings of the present study revealed that all the documented medicinal plants of tribal ethno veterinary medicine wiz.,
Tabernamontana crispa, Sida acuta, Crotolaria alata, Leea indica, Spondias pinnata, Ehvetia laevis, Psidivm gujava,
Fleugga virosa, Ageratum convzoides and Abutilon indicum are safe for ethno-veterinary.
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Introduction reported by McLaughlin ef af. (1991} for monitoring the

. . . live and death in the organism by plant extracts.
Herbal medicines are time-tested and comparatively

safe for both human and animal use. Due to their immense The viability tests also vary from simple technigue to
pharmacological activities, they are considered as asource  complex one. Among the commonly used identification
of new antibacterial drugs since antiquity and mostly methods to study the cell viability viz., trypan blue
used by indigenous people for the management of some  Staining (Strober, 2001) and lactate dehydrogenase
health problems of livestock and poultry. However, the (LDH} guantification in the extra cellular membrane,
drug in the form of synthesized or natural source needs MTT {Di-methyl Thiazol Diphenyl Tetrazolium bromide)
to be examined for its cytotoxicity effect or safety to the 2554y is more sensitive and most frequently used method
host cell by cell viability test. Herbal extracts possessing 1‘" i the cell ‘f'ﬂh'!'w {F‘Tlakm “""_i Timbrell, 2006)
good pharmacological  activities  with  low  toxicity including cellular functions using colorimeter (Mosmann
are potential to address health issues and to improve
productivity of animal husbandry (Dzoyem et al., 2014).
Cytotoxic effect of medicinal plants is an essential and
desirable pharmacological action against cancerous cell
lines. Preliminary screening for cytotoxicity of medicinal
plants usually provides an idea about its anticancer effect
becanse of bioactive compounds which are toxic to living

et al., 1983), The mechanism of action of MTT reagents
depend on livability of cells as the reagent react with
metabolically active cells leading to actual quantification
of dead cells or growing cells (van de Loosdrecht ef af.,
1994). The mechanism of MTT assay involves reduction
of MTT yellow colour by proliferating cells to purple
color formazan that is dissolved in DMSO (Di-methyl

. . . sulphoxide) and measuring using colorimeter at 540 nm
body at higher doses and pharmacologically beneficial at (Berridge ef al., 2005). The cell viability is defined by the

lower doses (Emran, et al., 2012). There are many reports  papa of intensity of purple colorand has direct relationship

on the eytotoxic activity of the plant materials through ., development of purple colour. In the present study,

MTT assay (Shridhar et al., 2017; Gomaa et al. 2018: Li  peripheral blood mononuclear cell (PBMC) which are

etal., 2020; Abubakara, et al., 2016). Biological lethality  highly active cells were used to study the cell viability

test with Brine shrimp lethality test (BST) has been test for the ethno veterinary medicinal plants that are used
among Nicobarese tribal farming community.
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Material and methods

Medicinal plants used for ailments related to eve and
alimentary tract were collected from Nicobarese tribes
and their botanical identification was done, Plant material
was collected and collected samples were washed with tap
water and powdered after drving under shade. Samples
were then soaked with periodical manual shaking in
acetone, methanol and water at the ratio of 1:10 dilution
for 3 days to prepare acetone, methanolic and aqueous
extracts respectively. It was filtered using Whatman
Mo.l filter paper and kept at 40 — 50 C in water bath
until solvents are completely evaporated. Subsequently,
extracts of those medicinal plants were dissolved in
dimethy] sulfoxide (DMSO (10% w/v) at the ratio of 1: 5
(Mishra and Padhy, 2013 )to arrive at final concentration
of 30 pg/pl. The diluted extracts were stored at 4°C  till
further usage for the work.

Peripheral blood mononuclear cell (PBMC) of poultry
bird was separated by density gradient centrifugation
(Boyum, 1968 ) with slight modification made by Joardarer
al. (2002). Briefly. blood was collected from wing vein of
poultry birdinto sterilized tubes containing 2.7% EDTA
solution. The mixture was diluted by PBS (pH 7.2) and was
layvered carefully onto Hisep-1.084™! (Himedia, India)ina
proportion of 1:3. After centrifugation at 300g for 30 min,
the interface ring. rich in mononuclear cells, was collected
and washed. Viability of the cells was ascertained by
trypan blue exclusion method using Neubauver’s counting
chamber. The cells were suspended in RPMI-1640 growth
medium at a concentration of 2 X 10° cells/ ml, and 100 pl
of this suspension was put into each well of a 96 well flat
bottom tissue culture plate. The ultimate volumes of the
wells were brought to 200pl with the test samples or with
ConA (10pug/ml) or with growth medium (un-stimulated
controls). The plates were incubated at 37°C containing
5% CO, tension.After incubation for 24 h. 20 pl of MTT
[3-(4,5- dimethylthiazol-2-v1)-2,5-diphenyl tetrazolium
bromide] solution (dissolved in PBS @ 5 mg/ml and
sterilized by filtration) was added into each well and lefit
to further incubation for 4 h at 37"C.

The formazan production was determined by the
method of Plumb et al. (1989), The supernatant was

03

removed without disturbing the formazan precipitate
and 200 pl of dimethy] sulphoxide (DMSO) followed by
25 pl of glycine buffer (0.1 M glycine, 0.1 M NaCl, pH
10.5) were added into each well to dissolve the formazan
crystals, The contents of the well were mixed thoroughly
with micropipetie and incubated at room temperature
for 10 min. The colour development was read at 595
nm using a plate reader (ECIL, India). Cytotoxicity of
the test materials assessed by MTT method was done
as per Mandi er al. (2014} with slight modification and
expressed in terms of O.D. at 395 nm. The test values
were expressed by subtracting the values of treated wells
from control wells (i.e. without any treatment). More O.D.
values mean more cell viability that indirectly depicts less
cytotoxicity, In other words, more cytotoxicity means less
0.D. values obtained.

Cyrotoxicity/ Cell Viability Aszay:
0D of Test Cells

OD of Contral Cells

Cell viability Index (CVI} =

Sample Cell viability Index

Positive Control

{Concanavalin — A) 0.145

Results and Discussion

A total of ten medicinal plants were documented
from tribal farming community of Car MNicobar and
Hutbay, South Andaman that were meant for ophthalmic
infection and gastrointestinal problems in  animals
{Table 11L.All the solvent extracts exhibited positive
cell wviability index (Table 2). Formation of formazon
has depicted in plate 1. Highest cell viability index was
observed with aqueous extract of Flengga virosa(2.61)
and methanolic extract of Tabernamontana crispaf2. 60}
and subsequently, all the methanolic extracts of Fleugga
virosa (2.41), Ageratum conyzoides (2.41), Leea indica
{242} and Crotolaria alata (2.1 )and aqueous extract of
Abutilon indicum(2.1). Irrespective of medicinal plants,
the highest mean cell viability index was recorded with
methanolic extract (1.9) followed by acetone extract
{(1.62) and aqueous extract (1.00). The lowest cell
viability index was found with aqueous extracts of Leea
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indica, Crotolariaalate and Sidaacuta lrrespective of
solvents, the mean cell viability index was highest with
Fleugga virosa (2.3) followed by Abutilon indicum (1.9),
Ageratum  comyzoides (1.91), Tabernamontana  crispa
(161 8pondia  spinnata(1.60) and lowest was
Ehretia laevis ¢1.0), The findings of the present study
revealed that all the documented medicinal plants of
tribal ethno veterinary medicine wviz., Tabernamontana
erispa, Sidaacuta, Crotelaria alata, Leea indica, Spondia

with

spinnata, Ehretia fpevis, Psidium gujava, Fleugga virosa,
Ageratum conyzoidesand Abutilon indicumare safe for
ethno-veterinary uses as listed in Table 1.Based on shrimp
lethality bicassay and MTT assay, various solvents
extracts of Leeaindica, Abutilon indicum, Spondia
spinnata, Ageratum conmvzoides, Tabernaemontana sps. L
has eviotoxicity effect (Emranet al,, 201 2:Shridhar et al.,
200 7:Gomaa ef af ,2018; Li er al, 2020 Adebava, er afl.,
2010; Abubakara, ef af., 2016).

Table 1 Traditional uses of the tribal ethno veterinary medicinal plants collected

Name of the plant Nicobari language Traditional uses
. o . Treatment of gastro intestinal problems
Tabernamontana crispa Idkurdtong £ P
) : Eve infection
Sida acuta Meuitameuyo Y
. . Treatment of ophthalmic infection

Crotolaria alata Ranel P
& dewormer

Leea indica Tokiteuny Treatment of all gastro intestinal problems

Spondias pinnaia Amra Treatment of ophthalmic infection & dewormer

Ehretia laevis Pédcho Dewormer

i . . Treatment of all gastro intestinal problems in

Prsidium gujava Kuyavd ; : )
particularly dysentery and respiratory problems

Fleugea virasa Hingot Dewormer

Ageratum comyzoides Hakonpookore

Abutilon indicum Marvalu

Eye infection
Diarrheoa

The present results have been opined by various
researchers (Virkarer of., 2011; Akapa ef al, 2014,
Kaushik er al.. 2011; Dashputre et al.. 2010} through in
vivo trial that the oral administration of aqueous, ethanol
and methanolic extract of 4. indicumand the fresh juice
of leaves at doses of 2.4, 6, § and 10 g'kg body weight
in mice, rabbit and rats showed that the plant was found
to be safe. Moreover, it has been proved that there wasno
mortality in rats administered with the plant extract of
Sidaacutaup to a dose level of 2 gm/Kg body weight
(Tcheghebe. et al., 2017) which is in conformity with our
present trial. Further biological safety study with Flueggea
virose indicated that Flueggea virosa extract (FVE) given
orally up to the dose of 10,000mg'kg caused no deathin
rats (Ezeonwumelu, et al., 2012).The oral feeding of

aqueous extract of Agerafum convzeidesi n rats had
induced liver toxicity at 1 gm per kg for long term feeding
{Diallo er al., 2014), however, the extract in the present
study is used for eye infection as external application for
few days to treat secondary bacterial infection. The in-
vive study on feeding of seeds of Crotalaria alata in chick
had recorded nontoxic due to less content of pyrolizidine
alkaloids (Williams and Molyneux, 2017) and in the
present study, the extracts of leaves of Crotalaria alata
is= used as external application for ophthalmic infection
and is found safe according to present methodology. The
safety tests either in-vive or in-vitre for the medicinal
plants wiz., Tabernamoniana crispa, Sida acuia, Leea
indica. Spondias pinnata. Ehvetia laevis, Psidium gujava
could be untraceable for comparison,
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Phytochemistry and pharmacological activities of
documented medicinal plants havediversity of secondary
metabolites such as flavonoids, phenolic acids, sterols,
triterpenes, quinenes. coumarins, alkaloids. sphingolipids,
megastigmanes, iridoids and others which are responsible
for various biological activities and cytotoxic activities
Gomaa ef al. (2018)indicating the biological activity of
the compound present in the extract (Jovsreeet al ., 2011,).
According to present study, crude extracts of medicinal
plants up to 1 mg have good cell viability index and
safe for administering. The positive cell viability of
these medicinal plants in the present study strengthens

the scientific base of medicinal plantsfor various
pharmacological activities and the findings of the present
study may be the base for their recommendation in the
herbal formulations as safe and proven phytotherapiesfor
the present phyto scenario, an integral part of one health
programme.

Conclusion

The safety test of the documented plants indicated
that agueous, methanolic and acetone extracts are safe for
biclogical trials for further processing for development of
veterinary herbal products.

Table 2: Cell eyto-toxicity of various solvent extracts of Ethno Veterinary Medicinal plants

Aqueous extract

Methanol extract Acetone extracts

SLNo Plants iability iabili inbility
'\r’!ahmt} Remarks Vfahlllty Remarks vfablht} Remarks
index index index
] TEKURGTOMNG 0.297 + 2.6 + 1.93 +
{Tabernamoniana crispa)
2 Meuitameuyo {(Sida acutal 0.079 + 1.2 + 1.5 +
3 Raneul (Cretolaria alata) 0.047 + 2.1 + 1.5 +
4 Tokiteuny {Leea indical 0.003 + 2.42 + 1.7 +
5 Amra (Spondias pinnata) 0.102 + 1.63 + 1.7 +
5] Pétcho (Ehretia laevis) 0.172 + |.4 + 1.4 +
7 KUYAVG 1.92 + 1.2 + 0.9 -
{Psidivm gujava)
8 Hingot (Fleugsra virosa) 2.61 + 241 + 1.9 +
9 Hakonpookore 1.82 I 241 I 1.51 I
(Ageratum convcoides)
|0 Marvalu 2.1 + 1.9 + 1.7 +
(Abutilon indicum )
Mean value 1.001 + 1.903 + 1.62 +

+ Samples not showing cytotoxicity

- Samples may have cytotoxicity

05
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Plate 1: Microscopic image of cell viability
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