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Abstract

Medicinal plants play a major role in medical and health needs. In developing countries, there is an increasing attempt to incos-
porate the traditional medicines, especially herbal preparations in the local healthcare systems and people are increasingly turn-
ing to herbal medicine. Plant derived therapies are suggested for its cost effectiveness, fewer side effects and lesser frequencies
of resistance. The aim of this study is to understand the free radical scavenging properties of selected Indian medicinal plants
and their cytotoxicity against oral cancer cell lines. The plant parts were shade dried, powdered and extracted using methanol
solvent. These extracts were analyzed for the free radical scavenging properties in Cell lines by Nitric oxide assay. Further, an
MTT assay was performed to understand the cytotoxicity of the extracts. Data showed a significant percentage of inhibition
of the free radicals and cytotoxicity against the oral cancer cell lines.Selected plants have been shown to possess inhibitory
potentials against ROS-linked oral cancers and may be used for targeted phytotherapy.
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Introduction used for medicinal purposes are the leaves and the bark [18, 6.

The great advances in medicine for synthetic drugs, might have On the other hand, Cassia Fistula also has various medicinal uses.
>

made us overlook the healing power of a “natural” source; the It is commonly known as Amaltas. They are native to South-East

plants [14]. However, since the consumer’s interest is gradually Asia and generally found in the Himalayas [20]. Cassia Fistula true

shifting towards the more “natural” and “safer” alternative, Phy- in a whole is very useful; the root bark contains tannin, phlobap-

totherapy has once again come back to its peak of research [8]. henes and oxy anthraquinone, the pulp containing rhein, a volatile

oil and a resinous substance and notably the fruits of cassia fistula
In this research, two plant extracts will be used; Cassia fistula and are used in the Indian Pharmaceutical C'OdCX.. Céssm F1st1.11a ex
tracts are commonly used to treat Aguesia, skin disorders, intesti-

Cassia alata. They belong to the same family, Fabaceae [4]. Cassia
nal disorders, common cold and constipation [1].

alata which is also known as Sennaalata, is a medicinal plant used

as vermicide, astringent, purgative, expectorant and to treat skin ) . . o
Reactive oxygen species (ROS) may be stimulated by oxidative

diseases. It has demonstrated effective broad spectrum antibac- ; . J . . .
stress, nutrient starvation, mitochondrial toxins and hypoxia

terial, anticandidal, and antifungal activities in several laboratory

studies over the years [12]. It also relieves pain, reduces inflamma- which eventually induces carcinogenesis [2]. In this research, two

tion, helps in digestion and repels insects. The parts commonly plant extracts will be used to study its phytochemical analysis and

its role in phytotherapy for reactive oxygen species linked to oral
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cancer [17, 10].
Materials And Method

Fresh Leaves of Cassia alata and Cassia fistula were collected,
shade dried and powdered. The powdered (100gm) was extracted
three times by Cold percolation method with 300 ml of Methanol
at room temperature for 72hrs. The filtrates were concentrated
under reduced pressure at 40°C and stored in the refrigerator at
2-8°C for use in subsequent experiments.

The yield (g/100g of sample) of the C.alata and C.fistula extracts
were 4.915 g and 3.496 g respectively.

In this research, 3 analyses were carried out; Phytochemical Tests,
Nitric Oxide Assay and MTT assay.

Phytochemical Tests

The phytochemical tests included tests for carbohydrates, tan-
nins, saponins, flavonoids, alkaloids, quinones, glycosides, cardiac
glycosides, terpenoids, Steroids and phytosteroids, phenols, cou-
marins, Phlobatannins, Anthraquinones.

1. Test for Carbohydrates:

To 2ml of plant extract, 1ml of Molisch’s reagent and few drops
of concentrated sulphuric acid were added. Presence of purple or
reddish color indicates the presence of carbohydrates [15].

2. Test for Tannins:

To 1ml of plant extract, 2ml of 5% ferric chloride was added.
Formation of dark blue or greenish black indicates the presence
of tannins [19].

3. Test for Saponins:

To 2ml of plant extract, 2ml of distilled water was added and
shaken in a graduated cylinder for 15 minutes lengthwise. Forma-
tion of lcm layer of foam indicates the presence of saponins [5].
Test for Flavonoids

To 2ml of plant extract, Iml of 2N sodium hydroxide was added.
Presence of yellow color indicates the presence of flavonoids.

4. Test for Cardiac Glycosides:

To 0.5ml of extract, 2ml of glacial acetic acid and few drops of
5% ferric chloride were added. This was under layered with 1 ml
of concentrated sulphuric acid. Formation of brown ring at the
interface indicates presence of cardiac glycosides.

5. Test for Terpenoids:
To 0.5ml of extract, 2ml of chloroform was added and concen-
trated sulphuric acid was added carefully. Formation of red brown

color at the interface indicates presence of terpenoids.

6. Test for Phlobatannins:

https://scidoc.org/IJDOS.php

To 1ml of plant extract few drops of 2% HCL was added; the ap-
pearance of red color precipitate indicates the presence of phlo-
batannins.

7. Test for Anthraquinones:

To 1ml of plant extract few drops of 10% ammonia solution was
added, appearance pink color precipitate indicates the presence
of anthraquinones [9].

8. Test for Alkaloids:

To 2ml of plant extract, 2ml of concentrated hydrochloric acid
was added. Then few drops of Mayer’s reagent were added. Pres-
ence of green color or white precipitate indicates the presence of
alkaloids [16].

9. Test for Quinones:

To 1ml of extract, Iml of concentrated sulphuric acid was added.
Formation of red color indicates the presence of quinones.

10. Test for Phenols:

To 1ml of the extract, 2ml of distilled water followed by few
drops of 10% ferric chloride was added. Formation of blue or
green color indicates presence of phenols.

11. Test for Coumarinsl.

To 1 ml of extract, 1ml of 10% NaOH was added. Formation of
yellow color indicates presence of coumarins [21].

12. Test for Glycosides:

To 2ml of plant extract, 3ml of chloroform and 10% ammonia
solution was added. Formation of pink color indicates presence
of glycosides |3].

13. Tests for Steroids and Phytosteroids:

To 1ml of plant extract equal volume of chloroform is added and
subjected with few drops of concentrated sulphuric acid appeat-
ance of brown ring indicates the presence of steroids and appeat-
ance of bluish brown ring indicates the presence of phytosterols.
[13].

Nitric Oxide Assay

The nitric oxide assay was performed as described previously
with slight modification. After pre-incubation of KB cells (1.5 X
105 cells/mL) with LPS (1pg/ml) for 24h, the plant extracts wete
added and incubated for 48h.

The quantity of nitrite in the culture medium was measured as an
indicator of NO production. Amount of nitrite, a stable metabo-
lite of NO, was measured using Griess reagent (1% sulfanilamide
and 0.1% naphthylethylenediaminedihydrochloride in 2.5% phos-
phoric acid). Briefly, 100 ul of cell culture medium was mixed with
100 pl of Griess reagent. Subsequently, the mixture was incubated
at room temperature for 10 min and the absorbance at 540 nm
was measured in a microplate reader (Tecan, Switzerland). Fresh
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culture medium was used as a blank in every experiment [22].
% of inhibition = (Control OD-Sample OD)/Control OD X 100.
The MTT Assay

The MTT assay (Mossman, 1983) is based on the ability of live
but not dead cells to reduce a yellow tetrazolium dye to a purple
formazan product. Cells were maintained in DMEM medium,
supplemented with 10% Fetal Bovine Serum, at 370C in humidi-
fied atmosphere with 5% CO,,. The cells were plated in 96 well flat
bottom tissue culture plates at a density of approximately 1.2X
104 cells/well and allowed to attach overnight at 37°C. The me-
dium was then discarded and cells were incubated with different
concentrations of the C.fistula extract (25, 50, 75, 100 &150 pg)

for 24 hours. After the incubation, medium was discarded and
100ul fresh medium was added with 10ul of MTT (5mg/ml). Af-
tet 4 hours, the medium was discarded and 100ul of DMSO was
added to dissolve the formazan crystals. Then, the absorbance
was read at 570 nm in a microtiter plate reader. Cyclophospha-
mide was used as positive control.

Cell survival was calculated by the following formula:

Viability % = (Test OD/ Control OD) X 100
Cytotoxicity % = 100 — Viability%

Results

Tables and Figures.

Table 1. Shows Phytochemical Tests.

S.No Phytochemical Tests C.alataMetOH | C.fistulaMetOH
1 Carbohydrates + +
2 Tannins + +
3 Saponins - -
4 Flavonoids + +
5 Alkaloid - -
6 Quinones + +
7 Glycosides - -
8 Cardiac glycosides - -
9 Terpenoids + +

10 Phenols + -
11 Coumarins - +
12 Steroids and Phytosteroids - -
13 Phlobatannins - -
14 Anthraquinones - -

(+)Present; (-) Absent

Figure 1. Shows C.alata Methanol.
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Figure 3. Shows NO assay comparison in inhibition.
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Table 2. Shows Nitric Oxide Assay.

% inhibition

Concentration | C.alata | C.fistula | PC
50pg 28.34 3291 37.24
100pg 43.94 47.86 62.56
150pg 58.37 62.94 74.11

Table 3. Shows MTT Assay.

Viability
Concentration (ug) | C.fistula | PC
25 72.33
50 57.29
100 49.88 4.87

125 45.17
150 34.64

Table shows cell viability of Sample and Positive control in KB cell line.

Table 4. Shows cytotoxicity of Sample and Positive control in KB cell line.

Cytotoxicity
Concentration (ug) [ C.fistula | PC (50 pg)
25 27.67
50 42.71
100 50.12 95.13
125 54.83
150 65.36

PC- Positive control (Cyclophosphamide)
Figure 4. Shows cell viability of sample in KB cell line.
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phytoconstituents present in Cassia fistula and Cassia alata were
Discussion found to be carbohydrates, tannins, flavonoids, quinones, terpe-
noids, coumarins and phenols. Herbal extracts contains many
secondary metabolites, which contribute significantly towards the
biological activities of medicinal plants such as hypoglycemic, an-

Percentage
e
&

Preliminary phytochemical analysis of methanolic extract of Cas-
sia alata and Cassia fistula was performed using standard tests. The
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Figure 5. Shows cytotoxicity of sample in KB cell line.
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tidiabetic, antioxidant, antimicrobial, anti-inflammatory, anti cat-
cinogenic, antimalarial, anticholinergic, anti leprosy activities etc.
[11]. There is more to explore of the properties of Cassia Fistula
and Cassia Alata extracts which may be a thrust area for the future
research in the drug designing industry.

Nitric Oxide is an inhibitor of neuronal signaling, platelet aggre-
gation and regulated cell mediated toxicity. It is a free radical spe-
cies present in tissues. The ability of these two plants extracts in
scavenging Nitric Oxide radical was evaluated and it was found
that Cassia fistula has better scavenging capacity when compared
with Cassia alata.

Cytotoxicity analysis by using varying concentration of Cassia fis-
tula and Cassia alata extract was done. MTT assay is a colorimet-
ric assay for all cell metabolic activities. NAD (P) H dependent
cellular oxide-reduction enzymes may, under defined conditions,
reflect the number of viable cells present.

Examples of few commercially used extracts are Chamomil-
larecutita for its property of mild gastrointestinal complaints and
PunicaGranatum for chronic periodontitis. Other few essential
phytotherapy products are such as lemon grass oil which has
shown its significance as an antidiabetic and antioxidant agent.
In addition to that, Achyranthes aspera leaf extracts have shown
anthelmintic activity which has a purpose of fighting against para-
sites which cause the development of diseases such as tuberculo-
sis and malaria [7].

Conclusion

Screening of the two medicinal plants cleatly reveals that the max-
imum classes of phytoconstituents are present in Cassia fistula
and Cassia alata. Hence, the above plant extract could be explored
for its highest therapeutic efficacy by pharmaceutical companies
in order to develop safe drugs for vatrious ailments. Further re-
search and development can be done for better understanding of
their therapeutic effect.

The extracts exhibited increasing cytotoxicity with increasing
concentration. This study confirms the antioxidant and cytotox-
icity potential of Cassia Fistula and Cassia Alata extracts. There
is more to explore of the properties of Cassia fistula and Cassia
alata extracts which may be a thrust area for the future research in
the drug designing industry.
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