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/Abstract

Introduction: The Urtica dioica extract and quercetin have the ability to decrease the inflammatory response, through multiple
mechanisms whose consequences are the reduction of pro-inflammatory cytokines, IL-2, IL-1f, IFN y, TNF-o and TNF-k.

~

Objective: The aim of this study was to analyze the anti-inflammatory properties of extract and quercetin from Urtica dioica L.

Materials and Methods: The extract was prepared by maceration and dried by spray dryer. The quercetin was isolated by HPLC
and it was obtained 263.61 pg/g. In vitro anti-inflammatory effect of extract and quercetin was evaluated against denaturation
of egg albumin.

Results: The effect of extract (1000 pg/mL) was significantly greater (p < 0.05) than quercetin (100 and 200 pg/mL) and
diclofenac sodium (100 pg/mL). The effect of extract (100 pg/mL) was significantly greater (p < 0.05) than quercetin (100 pg/
mL) and 200 pg/mL of extract was more potent than 200 pg/mL of quercetin.

Conclusion: The Urtica dioica extract showed a greater anti-inflammatory potential than quercetin, suggesting that the extract
may have an anti-inflammatory effect more intense than quercetin.

J
1. Keywords: Anti-Inflammatory Activity; Quercetin; Urtica Dioica Extract
2. Abbreviations
ELISA : Enzyme-Linked Immunosorbent Assay
HPLC : High-Performance Liquid Chromatography
IC50 : Half Maximal Inhibitory Concentration
iNOS : Inducible Nitric Oxide Synthase
IFNy : Interferon Gamma
NF-kB : Nuclear Factor Kappa B
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NO Nitric Oxide

TNF-a Tumor Necrosis Factor
UV-VIS Ultraviolet-Visible
COXs (COX-1 and COX-2) Cyclooxygenases
(IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10, IL-13) Interleukins

Introduction

Urtica dioica extracts have the ability to decrease the
inflammatory response, through multiple mechanisms whose
consequences are the reduction of pro-inflammatory cytokines,
IL-2, IL-1B, IFN vy, TNF-0 and TNF-k [1-4] reported that leaves
hydroethanolic extract (20, 40, 60 and 80% ethanol) of the Urtica
dioica inhibits the biosynthesis of arachidonic acid cascade
enzymes, particularly, the COX-1 and COX-2, thereby blocking
the biosynthesis of prostaglandins and thromboxanes. The IC,
values of extract were 160 and 275 pug/mL for COX-1 and COX-2
respectively. This effect was demonstrated on the nuclear factor
kappa B (NF-kB) system involved in immune inflammatory
response [5,6]. In another study, treatment of different cells with
160 pug/mL of Urtica dioica extract potently inhibits transcription
factor NF-kB activation. The inhibitory effect was demonstrated in
different cell types including T-cells, macrophages and epithelial
cells, as well as in response to several stimuli, suggesting that this
extract interfered with a common target in the NF-kB pathway
[7]. Thus, by decreasing transcription of these various pro-
inflammatory genes in concert NF-kB inhibition should modulate
several aspects of inflammation. [8] reported that 500 pg/mL of
Urtica dioica extract in Balb-c mice (female and male) stimulated
the proliferation of T-lymphocytes and suppressed nitric oxide
production in lipopolysaccharide, even as stimulated macrophages
without affecting cell viability.

It is suggested that the anti-inflammatory effect of Urtica
dioica extracts is related to the presence of flavonoids, such as
quercetin, kaempferol and rutin [9-12], because these compounds
has been affect the function of T-cell, mast cell and enzyme systems
involved in immune response and generation of the inflammatory
process, such as inhibition of NF-kB activation, cyclooxygenase
enzymes (COX-1 and COX-2) and Inducible Nitric Oxide Synthase
(INOS) [13-15]. In addition, these secondary metabolites inhibited
gene expressions, decreased pro-inflammatory mediators (TNF-a,
IL-1B, IL-6, and IL-8) in human mast cells [16].

Quercetin  has the potential to inhibit inflammatory
processes, including eosinophil and neutrophil recruitment,
bronchial epithelial cell activation, mucus production and airway
hyperactivity [17-19]. These compounds inhibit macrophage-
derived cytokines, Nitric Oxide (NO) and Th2 cytokine
production, increased IFN-y and Thl cytokine production in mice

[20-22] reported that quercetin inhibited leukocyte and eosinophil
recruitment in the bronchoalveolar lavage fluid, and significantly
reduced neutrophil, IL-5 and IL-4 levels. Moreover, it inhibited
iNOS expression, COX-2 and NF-kB activation in IL-1B-activated
rat hepatocytes [23,24].

Thereby, in this research, we analyzed the anti-inflammatory
properties of extract and quercetin from Urtica dioica L.

Materials and Methods

Preparation of Extract

Urtica dioica material was collected in Paraiba/Brazil
(07°06°54” S, 34°51°47”W), in 2018. The plant material was
dehydrated in an oven at 40 °C and was subsequently milled and
pulverized. Two hundred grams of plant powder was subjected
to dynamic maceration in 2000 mL hydroethanolic solution
(ethanol 70%) for six hours at 1500 rpm. The mixture was filtered
using filter paper. The spray-dried filtrate was prepared from a
suspension containing 20 % of colloidal silicon dioxide. During
the atomization procedure, the mixture was mixed with a magnetic
stirring bar. The drying temperature was 160 °C and the pump flow
was 8 mL min’’.

Quantitative Analysis of Total Flavonoids

The content of total flavonoids was measured by UV/VIS
spectroscopy using the ELISA Reader. The samples were analyzed
in triplicates and the data obtained were expressed as mean =+
standard deviation. In 96-well microplate, 100 pL of each test
solution and 100 pL AICI, (2% w/v) in MeOH were added. After
10 minutes of standing, the absorption of the reaction mixture
was measured at 415 nm. The blank was prepared with 100 pL
MeOH and 100 uL AICI, (2% w/v) in MeOH. The total flavonoids
were determined by the calibration curve using standard quercetin
at the concentrations of 4, 8, 10, 16, 20, 24 and 28 pg/mL. The
results were expressed in mg of quercetin equivalents per gram
of extract, determined by the equation of the calibration curve
(»=0.0141x+0.12).

Flavonoids Extraction

The extraction was performed in an Erlenmeyer flask with
reflux in a water bath for 30 min. The extract was then cooled,
filtered, and filled to volume with acetone (100 mL). 25 mL of
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this extract were then transferred to a separating funnel, 50 ml, of
water was added and extraction with ethylacetate was repeated 3
times with 15 rnL each. The ethylacetate fractions were collected
and washed three times with 50 mL of water each, then dried with
anhydrous Na SO, filtered, and evaporated to dryness under low
pressure. The residue was dissolved in 10 mL of methanol and this
solution was used for identification of flavonoids and quantification
of quercetin by HPLC.

HPLC Analysis

It was used HPLC-DAD system prominence series by
SHIMADZU, Japan, control system was performed by software
LC Solutions; octodecilsilano C18 stationary phase Gemini nx
5 micrometers (um) 150 x 4.6 millimeters x 0.5 pm; pre-column
gemini C18 4 x 3.0 mm; membrane-filtered mobile phase PTFE
0.45 pm and degassed: methanol: phosphoric acid 1% (47: 53%).
mobile phase flow: 1.2 ml/min; Oven temperature at 40 °C,
monitored wave number at 370 nm, injection volume 20 microliters
(uL), chromatographic run time 30 min.

Anti-Inflammatory Activity

Denaturation of tissue proteins is one of the well-documented
causes of inflammatory diseases. Production of auto antigens in
certain arthritic diseases may be due to denaturation of proteins
in vivo [25,26]. Agents that can prevent protein denaturation,
would be worthwhile for anti-inflammatory drug development
[27]. Thus, the in vitro anti-inflammatory effect of extract and
quercetin from Urtica dioica was evaluated against denaturation
of egg albumin. The reaction mixture (5 mL) consisted of 0.2 mL
of egg albumin, 2.8 mL of phosphate buffered saline (PBS, pH
6.4) and 2 mL of varying concentrations of extract and quercetin
(100, 200, 400, 600, 800 and 1000 pg/mL for extract, 100 and 200
pug/mL for quercetin). Similar volume of double-distilled water
served as control. Then the mixtures were incubated at 37+2 °C in
an incubator for 15 min and then heated at 70 °C for 5 min. After
cooling, their absorbance was measured at 660 nm (SHIMADZU,
UV 1800) using vehicle as blank. Diclofenac sodium (100 pg/mL)
was used as reference drug and treated similarly for determination
of absorbance. The inhibition percentage of protein denaturation
was calculated using the following formula:

Ahsorbance of test

Oh inhibition = 100

Absorbance of control *

Statistical Analysis

The comparison of the experimental groups was performed
by one-way analysis of variance (ANOVA), were considered
significant when p < 0.05.

Results

Quantification of Total Flavonoids And Quercetin

The concentration of total flavonoids in the dry Urtica dioica
extract was 53.241+0.003 mg/g. The purity of the quercetin peak
was observed by comparing the standard (Figure la) and extract
sample scanning chromatogram (Figure 1b). The retention time was
10.2 and 9.7 minutes for standard and extract sample, respectively
(Figure la, Figure 1b). The spectra of both samples showed the
purity of the quercetin peaks at 370 nm, and peak purity index of
0.99. It was obtained 263.48 pg/g of quercetin.
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Figure 1: Chromatographic profiles of the quercetin: a) Standard sample
and b) Test sample.

Anti-Inflammatory Activity

The Urtica dioica extract (100 to 1000 pg/mL) and quercetin
(100 and 200 pg/mL) showed concentration dependent inhibition
of protein denaturation (Table 1). Diclofenac sodium (100 pg/
mL) was used as reference drug which also exhibited inhibition of
protein denaturation (Table 1). The effect of extract (1000 pg/mL)
was significantly greater (p < 0.05) than quercetin (100 and 200
pg/mL) and diclofenac sodium (100 pg/mL). The effect of extract
(100 pg/mL) was significantly greater (p < 0.05) than quercetin
(100 pg/mL) and 200 pg/mL of extract was more potent than 200
pg/mL of quercetin.

CO'(’:;'IKE?"“ % Inhibition
Diclofenac Quercetin Extract
Control - - -
100 92.45+4.15 26.57£2.63 | 37.09+1.31
200 - 41.93+£1.24 | 49.714+2.82
400 - - 63.16+2.73
600 - - 78.32+1.59
800 - - 87.87+2.63
1000 - - 94.16+2.34

Table 1: Effect of quercetin
denaturation.

and Urtica dioica extract on protein
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Discussion
Anti-Inflammatory Activity

The present findings exhibited a concentration dependent
inhibition of protein denaturation by Urtica dioica extract
throughout the concentration range of 100 to 1000 pg/mL, and
quercetin showed similar results in 100 and 200 pg/mL. Similar
results were observed by [26]. It has been reported that one of the
features of several non-steroidal anti-inflammatory drugs is their
ability to stabilize (prevent denaturation) heat treated albumin at
the physiological pH (pH = 6.2-6.5) [15]. It was observed that
the effect of extract was significantly greater than quercetin,
suggesting that the anti-inflammatory action of plant extracts may
be due to the synergistic effect of several compounds rather than
single constituent [28].

Conclusion

The results provide evidence that Urtica dioica extract may
have a more intense anti-inflammatory effect than quercetin, and
may be a suitable raw material for the technological production of
anti-inflammatory phytotherapeutic drugs.
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