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ABSTRACT

The present study aimed to evaluate the in vitro nootropic potential of methanolic
extracts of flower and stem of Urtica dioica. Urtica dioica is believed to support
neural health and enhance cognitive abilities by assessing its antioxidant activity
through three established methods: DPPH free radical scavenging assay, hydrogen
peroxide scavenging assay, and reducing power assay. In the DPPH assay, the plant
extract exhibited strong antioxidant activity with a maximum inhibition of 74.48% at
a concentration of 50 pg/mL. The hydrogen peroxide scavenging test showed
consistent activity across concentrations, ranging from 41.20% to 41.71%, indicating
the extract's capability to neutralize oxidative agents. Furthermore, the reducing
power assay demonstrated a concentration-dependent increase in absorbance,
signifying enhanced antioxidant potential. These researches suggest that methanolic
extracts of flower and stem of Urtica dioica possess notable antioxidant activity,
which may contribute to its nootropic effects in Alzheimer's by protecting neural cells
from oxidative stress.
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INTRODUCTION:

Alzheimer's Disease (AD): It is a chronic,
progressive neurological disorder that leads
to a gradual decline in memory, thinking,
behavior, and the ability to perform
everyday activities. Despite extensive
research, there is currently no cure for
Alzheimer’s disease, and existing treatments
mainly aim to manage symptoms and
improve quality of life. This has led to
growing interest in novel therapeutic
strategies, including natural and synthetic
compounds with  potential cognitive-
enhancing effects, such as nootropics [De-
Paula V.J 2012]. Alzheimer’s disease (AD)
is progressive neurodegeneration driven by
complex molecular and cellular
mechanisms. The pathologicy of AD are the
accumulation of amyloid-beta (AB) plaques
outside neurons and the formation of
neurofibrillary tangles (NFTs) composed of
hyperphosphorylated tau protein inside
neurons. These changes responsible to
impaired synaptic function, disrupted
neuronal communication, and eventual
neuronal cell death .The amyloid cascade
hypothesis reported that over synthesis or
impaired clearance of AP peptides leads to
aggregation of them into plaques, which
trigger a cascade of neurotoxic events
consist oxidative stress with inflammation
also. The tau hypothesis responsible
abnormal hyperphosphorylation of tau leads
to the destabilization of microtubules which
lead to the formation of NFTs, lead to
neuronal dysfunction and degeneration.
Additional contributors to AD
pathophysiology involve oxidative stress,
mitochondrial dysfunction, chronic
neuroinflammation, and blood-brain barrier
disruption. Activation of glial cells such as
microglia and astrocytes plays a dual role,
attempting to clear amyloid but also
potentially exacerbating neuronal damage
through sustained inflammatory responses.

The disease begins in the hippocampus,
which explains early memory loss, and
progressively spreads to other regions of the
brain, impairing various  cognitive,
linguistic, and motor functions [Selkoe, D.
J., & Hardy, J. (2016)] Pharmacological
treatments primarily include cholinesterase
inhibitors such as donepezil, rivastigmine,
and galantamine, which work by increasing
levels of acetylcholine a neurotransmitter
[Prakash, A 2019]. These medications are
generally used in the early to moderate
stages of the disease. For moderate to severe
cases, memantine, an NMDA receptor
antagonist, is prescribed to help regulate
glutamate activity and reduce the risk of
nerve damage from overstimulation [Halder,
N 2015].

Plant Description:

Urtica dioica Linn., also known as stinging
nettle, dioecious, herbaceous perennial
plant. Belongs to the Urticaceae family,
under the Rosales order. Geographically It
easily available in temperate and tropical
regions, mostly in wastelands. called as
"Gazaneh" in Iran[Singh-Manoux
A.,2012]. It possess antioxidant property ,
treatment of BPH, antihypertensive, antiviral,
antidiabetic, anti UTI, detoxifying ,anti-
allergy, vit ¢ and iron rich tonic, Hair and
scalp, Skin treatments [Giilgin, I. et al
2004, Krystofova, O. et al. 2010, Yarnell,
E.1998, Yarnell, E.1998, Wattmo, C.;2016]
Aerial parts are rich in proteins, terpenoids,
carotenoids, lutein and lycopene, fatty
acids, polyphenolic compounds, essential
amino acids, chlorophyll, vitamins (A, C,
D, E, F, K and P), tannins, carbohydrates,

sterols, polysaccharides, isolectins,
minerals and metals such as iron, selenium,
zinc, calcium and magnesium
[Kregiel,2018]. Major secondary

metabolites, including antioxidants, provide
the antioxidant, antifungal, anti-
inflammatory [Banjarnahor, 2014] and anti-
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aging [Wang t y, 2018] activity of the plant.
Antioxidants protect cells against the
oxidative stress associated with the action
of free radicals, which are considered to be
the primary cause of aging processes
[Siddeeg, A 2018]

water to remove dust and debris after that
shade-dry at room temperature (25-30 °C)
until constant weight [Velioglu et al. [1998]
Cold Maceration:

We mixed 20g powder with 100mL
methanol (1:10 w/v).then macerated for 48—

MATERIALS AND METHOD:
Collection and Authentication of Plant:

72 hours at room temperature with
occasional shaking. then filtered through
The Urtica dioica ordered from the Ikon Whatman No. 1 paper. Then repeated
Aromatic and Herbs. The authentication extraction twice; combine filtrates Giilcin et
of the plant carried out by a botanist al. (2004) Evaporate methanol under
from Brijal Biyani Science College, reduced pressure at <40 °C using a rotary
Amravati. evaporator. Then we dried the residue under
Plant Material Preparation: vacuum to constant weight. Then we stored
We collected fresh stems and flowers of it in amber vials at 4 °C until use. [Wattmo,
Urtica dioica. Then washed with distilled C, 2016, Y. S. Velioglu 1998].

20 g dried powder extracted — 1.5 g dried methanolic extract.
%Yield = 1.5/20 x 100=7.5%

Method I: DPPH Free Radical Scavenging [Bhandari, M. R., et al. (2017)].

We prepared 0.1 mM (DPPH 2,2-diphenyl-1-picrylhydrazy) in methanol and keep in dark for
30 min. and then mixed 1 mL DPPH with 3 mL plant extract or ascorbic acid and keep 30 min.
Control: DPPH + methanol. Then Measure absorbance at 517 nm against methanol blank.

Absorbance of control = Absorbance of test +« 100

Absorbance of control
Calculate % inhibition using standard formula.
Method II: Hydrogen Peroxide Scavenging [Fernando, C. D., & Soysa, P. (2015)].
We prepared 40 mM H:0: in phosphate buffer (pH 7.4). then added extract (10-50 pg/mL) to
0.6 mL H:0: solution. We detected absorbance at 230 nm after 10 min. In case of control: same
without extract. Then calculated % scavenging.

% Inhibition =

. _ Absorbance of control = Absorbance of test
%mvengmg ) Absorbance of test + 100

Method III: Reducing Power (RP) Assay [Vijayalakshmi, M., & Ruckmani, K. (2016)].
Initially Mix 1 mL methanolic extract (10-50 pg/mL) mixxed with 2.5 mL phosphate buffer (pH
6.6) and 2.5 mL 1% potassium ferricyanide. Then incubated 20 min at 50°C. Add 2.5 mL of 10%
TCA, centrifuge. Then it mixed supernatant with water and 0.5 mL 0.1% FeCls. Then we
measured absorbance at 700 nm. Then higher absorbance = stronger reducing/antioxidant power.
RESULT:

In extraction, %Yield is found to be 1.5/20 x 100=7.5%
The DPPH assay:

The DPPH assay revealed that the antioxidant activity of sample increased with concentration. At
50 pg/mL, the % inhibition was 74.48%, indicating strong free radical scavenging ability. The
linear regression equation for % inhibition was: y = 0.0148x + 0.0255 \quad (R"2 = 0.9662),
this high correlation suggests a concentration-dependent antioxidant activity.
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F IV Absorbance

o

Concentration(pg/mL) | Absorbance
10 0.083
20 0.062
30 0.057
40 0.033
50 0.025
Control 0.098
% Inhibition
Concentration(pg/
mL)
10 15.30%
20 36.73%
30 41.83%
40 66.32%
50 74.48%

Table No: 3.2, % Inhibition |

Hydrogen Peroxide Scavenging Activity.

F IV % Inhibition

Concentration

I i S ls 1NUe Jely AUDULVUALIVL

Fig: 3.2, % Inhibition

Sample demonstrated moderate scavenging activity with slight increases in percentage
scavenging across concentrations. At 50 pg/mL, the % scavenging reached 41.59%, with the
regression line. The activity did not significantly increase with concentration, implying a
saturation effect at lower doses
y =0.0001x + 0.4109 (R? = 0.9382)

Conc.(ng/mL)| Absorbance
10 0.1852
20 0.1849
30 0.1848
40 0.1841
50 0.1840

Table: 3.2.1, Absorbance

% Scavenging activity

Fig: 3.2.1, Absorbance
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Conc.(ﬁg/mL) % Scavenging
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10 41.20%
20 41.30%
30 41.34%
40 41.56%
50 41.59%

Table: 3.2.2 , % Scavenging

activitv

F IV Absorbance

Fig: 3.2.2, % Scavenging Activity

Determination of Anti-oxidant activity using the Reducing power (RP) Method.
The reducing power of Sample IV also increased with concentration, with an absorbance of
0.5280 at 50 pg/mL. The linear regression equation: y = 0.005x + 0.2584 (R? = 0.9318)

Indicates a strong positive correlation between concentration and antioxidant potential.

Con¢atisiior b APAYRABSS]ce
10 0.3342 CO
20 0.3363 NC
LUS
30 0.3946 ION
40 0.4484 :
50 0.5280 The
perc
entage inhibition increased with

concentration, ranging from 15.30% at 10
pg/mL to a substantial 74.48% at 50 pg/mL.
This suggests a dose-dependent response,
with a high correlation (R*> = 0.9662),
indicating the sample's strong ability to
donate hydrogen atoms and neutralize free
radicals. The scavenging activity in this
assay remained relatively constant, around
41% across all tested concentrations. This
plateau effect may suggest that the
components in Sample IV interact with
hydrogen peroxide at a fixed rate or reach
saturation quickly. Despite the flat trend, the
activity is notable and demonstrates the
sample's capacity to reduce oxidative stress
caused by hydrogen peroxide. Sample also
demonstrated good reducing power, with
absorbance values increasing steadily from
0.3342 at 10 pg/mL to 0.5280 at 50 pg/mL
(R? = 0.9318). This increase in absorbance
at 700 nm confirms a corresponding increase
in reducing power, showing that the sample

can act as an electron donor, effectively

y=0.005x + 0.2584
R*=0.9318

0 10 20 30 40 50 6l
Concentration

Fig: 3.5, Absorbance

reducing oxidized intermediates of lipid
peroxidation processes. Overall, the study
confirms that Sample IV possesses strong
antioxidant properties.

DISCUSSION:

Antioxidants assays will be conducted to
assess the extract’s ability to neutralize free
radicals and reduce oxidative stress, which
is a major contributing factor in
neurodegeneration. This study seeks to
provide a scientific basis for the traditional
use of Urtica dioica in neuroprotective
therapies against oxidative stress in
Alzheimer’s disease and may serve as a
foundation for future in-vivo studies.
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