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Abstract:-Digera Muricata, a medicinal plant with a rich history in traditional medicine, has garnered attention
due to its potential health benefits. This study investigates the antioxidant and cytotoxic properties of the hydro-
alcoholic extract obtained from the dried root of Digera Muricata using the MTT assay. The dried roots of
Digera Muricata were subjected to hydro-alcoholic extraction, and the resulting extract was tested for its
antioxidant activity using standard assays, including DPPH and ABTS assays. The extract exhibited significant
antioxidant potential, demonstrating its ability to scavenge free radicals. hydro-alcoholic extract of the dried root
of Digera Muricata possesses notable antioxidant activity and demonstrates promising cytotoxicity against
cancer cells. These findings highlight the therapeutic potential of Digera Muricata as a source of natural
antioxidants and cytotoxic agents, which could have implications for the development of novel pharmaceuticals
or complementary therapies in the field of cancer research and oxidative stress-related diseases.
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1. Introduction

The study of natural compounds and their potential health benefits has been a focal point of scientific research
for centuries. In recent decades, the exploration of phytochemicals from various plant sources has gained
significant attention due to their potential therapeutic properties. Among these phytochemicals, antioxidants
have been of particular interest because of their ability to neutralize harmful reactive oxygen species (ROS) and
protect cells from oxidative damage™®: This research aims to investigate the antioxidant activity and cytotoxicity
of the hydro-alcoholic extract of dried Digera muricata root using the MTT assay®. The MTT assay is a well-
established and widely used method for evaluating the viability of cells and assessing cytotoxicity or cell
proliferation. It measures the metabolic activity of cells, primarily through the reduction of MTT, a yellow
tetrazolium salt, to purple formazan crystals by mitochondrial enzymes in living cells. This change in color can
be quantified spectrophotometrically, allowing for the assessment of cell viability and cytotoxicity.®

Plant Profile

Digera muricata, commonly known as "rough-leaved turnsole," is a plant species found in various regions across
the world, including Asia and Africa. This plant has been traditionally used in herbal medicine for its potential
health-promoting properties). The dried root of Digera muricata contains a variety of bioactive compounds,
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including flavonoids, Phenolics, and other secondary metabolites, which have been associated with antioxidant
and cytotoxic effects®

Scientific name: Digera muricata (L.) Mart.

Synonym : Achyranthes alternifolia L., Achyranthes muricata L., Digera alternifolia
(L.) Aschers., Digera arvensis Forssk,

Family : Amaranthaceae

Vernacular names

English . False amaranth

Sanskrit . Aranya, Aranyavastuka, kunanjara, kuranjara

Telugu : Chnchali Koora

Tamil . Toya Keeri, kaatu Keerai

Hindi . Latmahuria, Lesua

Kannada : Chenchali soppu, Goraji playa, Kankali soppu

Marathi . Gitana, Getna

Bangali . Lata mouri Ful, Gun gutiya

2. Materials and Method:

Sample Procurement and ldentification:

Plant roots were collected from Narayana hospital, chintareddy palem, Nellore, Andhra Pradesh. An herbarium
sheet also prepared and submitted for the identification of plant at Sri Venkateswara University, Tirupati. Vero
cells, MCF-7 and HT-29celllines were obtained from National Center for Cell Sciences Pune India®. The cell
lines were subcultured in Dulbecco’s Modified Eagle Media containing 10% Fetal bovine serum & 1%
Antibiotic-Antimycotic (152.The cells were incubated in CO2 incubatorat 37 degree celcius in a humidified
environment of 5% CO2. ™ Trypsinization was done to detachthe cells before to MTT Assay.(”

Extractionofplantextracts:

The root was separated from the whole plant. Cleaned with running tap water and followed bydistilled water.
Then the root was cut into small pieces and air dried at room temperature. 20grams ofpowderedrootofthedigeria
muricatawasextractedwithhydroalcoholicextractbyusingsoxhlationfor72hours.solventrecovery isdoneby
rotaryevaporation.®

Chemicals and reagent:
Qualitative phytochemical analysis:

Primary, secondary metabolites of the plants hold responsible for multiple pharmacological actions. Isolation
and identification of such compounds always worth to identify the new drug molecules. Preliminary
phytochemical qualitative analysis of selected medicinal plants extracts were done with standard procedures
(Khandelwal K.R. 2007).%%) Test is done for Alkaloids, Carbohydrates, Glycosides, Saponins, Phenols,
Flavonoids, Steroids Coumarins, Terpenoids, Amino acids, Fatty acids.

Total polyphenols and flavonoids content estimation:

Total polyphenolic content of various extracts of selected medicinal plants were done by Folin—Ciocalteu
method and expressed in mg of gallic acid equivalent per gram of the extract. Similarly, total flavonoids content
was estimated by aluminum chloride-colorimetric method and expressed as mg of rutin equivalent per gram of
the extract V)

In Vitro Antioxidant Activity:

1. DPPH radical scavenging assay:

991



Tuijin Jishu/Journal of Propulsion Technology
ISSN:1001-4055
Vol. 44 No.2 (2023)

DPPH radical scavenging assay of hydro-alcoholic extracts of selected medicinal plants were done using
ascorbic acid as the standard drug and half inhibition concentration (IC50) was calculated.

2.In vitro hydrogen peroxide (H202) radical scavenging activity of hydro-alcoholic extract of Digeria
muricata:

In vitro hydrogen peroxide radical scavenging activity of hydro-alcoholic extracts of Digeria muricata was done
using ascorbic acid as the standard drug and half inhibition concentration (IC50) was calculated.

3.In vitro ferric-reducing antioxidant power (FRAP) of hydro-alcoholic extract of Digera muricata:

In vitro ferric-reducing antioxidant power of hydro-alcoholic extracts of selected medicinal plants was done
using ascorbic acid as the standard drug and half inhibition concentration (IC50) was calculated.

4. In vitro ABTS+ (2, 2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) radical cation scavenging
assay of hydro-alcoholic extract of Digera muricata:

In vitro ABTS + radical scavenging assay of hydro-alcoholic extracts of selected medicinal plants was done
using ascorbic acid as the standard drug and half inhibition concentration (IC50) was calculated.

5.Cytotoxicity potential of hydro-alcoholic extract of Digera muricata on Vero, MCF-7 and HT-29 cell
lines:

To determine the cytotoxic potential of the hydro-alcoholic extract of Digera muricata against selected cell lines
such Vero cells, MCF-7, and HT-29 under the fastidious experimental conditions through 3-(4, 5-
dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay*?). Before cell viability was determined,
all cell lines were exposed to varying doses of hydro-alcoholic extract of Digera muricata for 48 hours. The
Vero cells were used in the study to examine cytotoxicity of selected plant extract on normal cell growth was
altered after exposure to test compounds®.

6.Effect of hydro-alcoholic extract of digeria muricata on f-catenin, Cox-2 and TNF-a expression levels:

To assess the anticancer effect of hydro-alcoholic extract of digeria muricata the expression of B-catenin, Cox-2
and TNF-a level were examined by flow cytometer in TH-29 cells at the concentration of 50 and 100 pg/ml. 5-
flurouracil has been used as the reference standard.

Statistical analysis:

All the data was expressed as mean + SEM. Statistical significance between more than two groups was tested
using one-way ANOVA followed by Bonferroni multiple comparison test using the computer based fitting
program (Prism, Graph pad 5). The significance level was set at P<0.001 for all tests.

3. Results
1.Solid-liquid extraction of DIGERIA MURICATA:

Digera muricata was extracted with preferred solvents like n-hexane, chloroform and hydro-alcohol and the
total yield was calculated.

Name of the plant % vyield

n-hexane Chloroform Hydro-alcoholic

Digera muricata 5.72 8.16 16.63

2. Phytochemical analysis of solvent extracts of Digera muricata:
The phytochemical analysis of dried roots of Digera muricata reveals as follows.

Phytochemical Analysis of Dried Roots of Digera Muricata:

Phytochemical Digera muricata
constituents Hexane Chloroform Hydro-alcohol
Alkaloids + + +
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Carbohydrates - - -
Glycosides - - +
Saponins - - -
Phenols - - +
Flavanoids - + +
Steroids + + +
Coumarins - + -
Terpenoids + + +
Amino acids - - -
Fatty acids + + -

3.Total polyphenols and total flavonoids content of dried roots of Digera muricata

Digera muricata

Extract type Total phenolic content Total flavonoids content
(mg of GA/g of dry extract) (mg of Rutin/g of dry extract)

n-hexane 3.503+ 0.794 2.428+ 0.541

Chloroform 4,342+ 0.644 3.361+ 0.531

Hydro-alcohol 12.529+1.511 10.468+0.973

4.InVitroAntioxidantActivity:
DPPH radical scavenging assay:

A significant DPPH radical ion scavenging activity in dose dependent inhibition manner. The results were
tabulated as follows:

DPPH radical scavenging activity of hydro-alcoholic extract of Digera muricata:

Hydro-alcoholic extract | Concentration % inhibition IC5 value
of (Mean:sd) (ug/ml)
20 34.78+0.21
40 39.37+£0.12
Digera muricata 60 47.12+0.30
80 53.06+0.36 70.85

5. In vitro hydrogen peroxide (H202) radical scavenging activity of hydro-alcoholic extract of Digera
muricata

In vitro hydrogen peroxide radical scavenging activity of hydro-alcoholic extracts of digeria muricata root was
done using ascorbic acid as the standard drug and half inhibition concentration (IC50) was calculated. The
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hydro-alcoholic extract of Digera muricata showing a noteworthy H202 radical ion scavenging or inhibition
activity was in dose dependent manner. The results were tabulated as follows:

H,O, radical scavenging activity of hydro-alcoholic extract of Digera muricata :

Hydro-alcoholic extract | Concentration % inhibition IC5 value
of (Meanzsd) (ug/ml)
20 20.50+0.10
40 28.87+0.16
Digera muricata 60 44.52+0.20
80 54.45+0.23 74.09
100 62.81+0.13

6. In vitro nitric oxide (NO) radical scavenging activity of hydro-alcoholic extract of Digera muricata :

In vitro nitric oxide radical scavenging activity of hydro-alcoholic extracts of digeria muricata was done using
ascorbic acid as the standard drug and half inhibition concentration (ICs,) was calculated. The hydro-alcoholic
extract of Digera muricata showing a significant NO radical ion scavenging or inhibition activity was in dose
dependent manner. The results were tabulated as follows

NOradical scavenging activity of hydro-alcoholic extract of Digera muricata

Hydro-alcoholic extract | Concentration % inhibition ICx value
of (Meanzsd) (ug/ml)
20 25.67+0.19
40 37.49+0.16
Digera muricata 60 45.98+0.24
80 58.80+0.27 66.84
100 64.97+0.19

7.In vitro ferric-reducing antioxidant power (FRAP) of hydro-alcoholic extract of Digera muricata

In vitro ferric-reducing antioxidant powerof hydro-alcoholic extracts of digeria muricata was done using
ascorbic acid as the standard drug and half inhibition concentration (ICsy) was calculated. The hydro-alcoholic
extract of Digera muricata showing a significant FRAP radical ion scavenging or inhibition activity was in dose
dependent manner. The results were tabulated as follows

FRAPof hydro-alcoholic extract of Digera muricata :

Hydro-alcoholic extract | Concentration % inhibition IC5 value
of (Meanzsd) (ng/ml)
20 19.76+0.18
40 34.86+0.15
Digera muricata 60 46.99+0.18
80 58.55+0.15 66.06
100 70.78+0.12
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8.In vitro ABTS" (2, 2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid)radical cation scavenging assay
of hydro-alcoholic extract of Digera muricata :

In vitro ABTS " radical scavenging assayof hydro-alcoholic extracts of digeria muricata was done using ascorbic
acid as the standard drug and half inhibition concentration (ICg,) was calculated. The hydro-alcoholic extract of
Digera muricata showing a significant ABTS radical cation scavenging or inhibition activity was in dose
dependent manner. The results were tabulated as follows:

ABTSradical cation scavenging assay of hydro-alcoholic extract of Digera muricata :

Hydro-alcoholic extract | Concentration % inhibition ICsy value
of (Meanzsd) (ng/mi)
20 20.24+0.12
40 37.10+0.10
Digera muricata 60 51.35+0.05
80 60.23+0.10 63.95
100 69.12+0.03

9.Cytotoxicity potential of hydro-alcoholic extract of Digera muricata on Vero, MCF-7 and HT-29 cell
lines:

HT-29 cells were showing more sensitive than breast cancer cells (MCF-7) and normal cells (\VVero cell) and the
cytotoxicity was in a dose-dependent manner. The percent cell viability for TH-29 was estimated to be 29.16%
at 1000 ug/ml, whereas to MC-7 and Vero cells were 35. 08% and 54. 84%, respectively at similar
concentration. The results showed that TH-29 cells were more sensitivity to hydro-alcoholic extract of Digera
muricata than Vero and MCF-7 cells. Hydro-alcoholic extract of Digera muricata showed a significant anti-
proliferative effect on TH-29 cell lines.

Cytotoxicity effect of hydro-alcoholic extract of Digera muricata on Vero, MCF-7 and HT-29 cell lines:

Concentration Absorbance Cell viability (%)
(ng/ml (C.D)
Digera muricata Digera muricata
Vero cells MCE-7 HT-29 Verocells | MCF-7 HT-29
0.3705 0.237 0.197 54.84 35.08 29.16
1000
500 0.3405 0.2565 0.2365 50.40 35.01
37.97
250 0.333 0.3465 0.328 49.29 51.29 48.55
125 0.4195 0.4295 0.429 62.10 63.58 63.50
625 0.518 0.53 0.5385 76.68 78.46 79.71
312 0.666 0.667 0.665 98.59 98.74 98.44
Cell control 0.6755 0.6755 0.6755 100 100 100

Cytotoxicity potential of 5-flurouracil on Vero, MCF-7 and HT-29 cell lines :

In the present study, 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay used to assess
the cytotoxicity potential of 5-flurouracilon different cell lines like Vero cells, MCF-7 and HT-29 under the
specific experimental conditions. All cell lines were treated at various concentrations of plants extract for 48 hrs
before cell viability was assessed. Vero cells were utilized in the study to determine whether either cancer cell
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growth was impacted following treatment with 5-flurouracil. The 5-flurouracil exhibited a significant
cytotoxicity towards HT-29 cells in dose dependent manner as compared to breast cancer cell lines MCF-7
while the normal Vero cells showed significant cytotoxicity. The % cell viability for TH-29 was calculated to be
19.25% at 100 pg/ml, whereas for MC-7 and Vero cell was 21.69% and 28.05% at 100 pg/ml, respectively. The
results were displayed in the Table 15 and Figure 9.

Cytotoxicity potential of 5-flurouracil on Vero, MCF-7 and HT-29 cell lines:

gj‘g}fﬁg”ﬁﬁon Abs(%ftl’)e‘)”ce Cell viability (%)
5-flurouracil 5-flurouracil
Vero cells MCF-7 HT-29 Vero cells MCF-7 HT-29
20 0.66 0.68 0.65 95.48 83.86 80.75
40 0.63 0.54 0.52 88.75 66.32 63.73
60 0.61 0.43 0.42 67.73 50.41 49.07
80 0.59 0.35 0.33 43.97 44.19 34.94
100 0.57 0.25 0.19 28.05 21.69 19.25
Cell control 0.68 0.69 0.68 100 100 100

10.Effect of hydro-alcoholic extract of Digera muricata on f-catenin, Cox-2 and TNF-a expression levels:

To assess the anticancer effect of hydro-alcoholic extract of Digera muricatathe expression of B-catenin, Cox-2
and TNF-a level were examined by flow cytometer in TH-29 cells at the concentration of 50 and 100 pg/ml.
The expression of B-catenin, Cox-2 and TNF-a level were significantly (p < 0.05) decreased compared to
control. 5-flurouracil has been used as the reference standard.

4, Discussion

Phytochemical evaluation of the hydroalcoholic extract of Digera muricata showed the presence of saponins,
phenols and flavonoids. Moreover, total phenolic and flavonoid content is higher in hydroalcoholic fraction than
in n-hexane and chloroform solvents. Digera muricata displayed intense antioxidant activity and dose-
dependently in lower-produced H202 radical ions. Nitric oxide radical, FRAP radical ion and ABTS radical
cation levels are considerably reduced following Digera muricata treatment. Vero cells were used to study the
effect of plant extracts on normal cells. We chose HT-29 cells for further studies since the study indicated that
HT-29 cells were more sensitive to plant extracts than MCF-7 cells. Digera muricata was cytotoxic towards HT-
29 cells. Notably, the plant extract was identified as significantly nontoxic on normal cells. Digera muricata
showed reduced levels of B -catenin, Cox-2 and TNF- a significantly compared to the disease group (p< 0.05).

5. Conclusion

Study provides a foundation for understanding the pharmacological properties of Digera muricata's dried root
extract and underscores its potential as a source of natural compounds with antioxidant and cytotoxic properties
that warrant further investigation in the field of medicine and drug development.
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