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Abstract

Recent scientific investigations across the globe have unveiled the medicinal attributes of plants, subject to scrutiny due to their effective pharmacological
properties, economic feasibility, and less toxicity. Compounds such as polyphenols demonstrate the ability to scavenge free radicals and enhance a balance
between oxidative stress and antioxidant property. The mode of action of antioxidants involves suppressing the formation of reactive oxygen species either
through enzyme inhibition or by chelating trace elements. Antioxidant assays such as DPPH, FRAP, ABTS have been used to evaluate the scavenging effect
of antioxidants. Natural antioxidants from plants play a crucial role in human health and are beneficial in combating various diseases like cardiovascular
disorders, lung damage, and inflammation. Native plants in the United Arab Emirates (UAE) have served as a valuable resource in traditional medicine.
However, there are still gaps in understanding and research regarding the phytochemical and pharmacological aspects of these plants. This review aims
to explore the researches in medicinal plants in the UAE as a potential source of antioxidants, highlighting their value for the development of new drugs.
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INTRODUCTION

The current scientific landscape has extensively explored
the therapeutic attributes of plants, driven by their robust
antioxidant properties, no adverse effects, and economic
feasibility.»? Herbal medicine plays a crucial role in sustaining
both the health and prosperity of humanity, with a significant
portion of the global population relying on herbal remedies.
The World Health Organization (WHO) states that around
21,000 plants have been utilized for medicinal purposes, and
according to the Food and Agriculture Organization (FAO), over
50,000 plant species are employed in traditional medicine
worldwide.>* Medicines are derived from various plant parts
such as leaves, stems, flowers, bark, tubers, seeds and roots,
Notably, over 30% of all plant species have been employed
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for medicinal purposes at some point. In developing nations,
traditional medicine practices, incorporating ethnomedicine,
have evolved into a more scientific and comprehensive
approach.®> Many plants used in traditional medicine exhibit
potent antioxidant property.® This therapeutic efficacy of
certain plants is attributed to specific secondary metabolites
collectively known as phytochemicals, which hold the potential
for development into herbal medicines or as precursors for
modern drugs.” Phytochemicals are categorized into primary
metabolites like proteins, amino acids, sugars and chlorophyll,
and secondary metabolites.® Certain phytochemicals like

flavonoids and phenols, known for their robust antioxidant
properties, contribute significantly to the healthcare system.®

For years, researchers have been on the quest for potent, yet
non-toxic antioxidants sourced from natural origins, particularly
from edible or medicinal plants. Consequently, there’s a push
for novel drug formulations derived from natural substitutes of
plant origin. The medicinal significance of plants largely stems
from their production of substances with defensive properties
formed because of metabolic processes.’® Recently, there has
been a surge of interest in exploring the healing potential of
plants as antioxidants, aiming to reduce tissue damage caused

Table 1. Antioxidant potential of plants in the United Arab Emirates
Author Plant species Family Plant parts Plant sample Antioxidant potential
[Reference] used
Marwan et al.** Aerva javanica (Burm. Amaranthaceae Flower Essential oil Best antioxidant activity expressed in flowers
f.) Juss. during the spring season
Al-Snafi Ammi majus Apiaceae Whole plant | Methanol extract In DPPH, highest inhibition percentage of 88.65%
in seeds, 83.14% in roots and 78.6% in stem
Armin et al.?® Calotropis procera Apocynaceae Leaves Aqueous extract Highest IC_; value of 366.33 pg/mL in DPPH assay
Samira et al.”’ Cynodon dactylon (L.) Poaceae Rhizomes Methanol extract Free radical scavenging activity equal to 48.93%
Alabri et al.®® Datura metel L. Solanaceae Leaves Butanol extract Presence of high antioxidant activity ranging
between 47-71%
Shaheen et al.?® Dipterygium glaucum Capparidaceae Aerial parts Methanol extract High scavenging activity with EC, value of
152.0 + 2pg/mL
El-Amier et al.* Emex spinosa (L.) Polygonaceae Leaves Methanol extract Highest antioxidant activity with IC_ =29.92 mg
Campd. mL?
Moneim et al.3! Fagonia indica Zygophyllaceae Aerial parts Methanol extract Significant antioxidant activity at IC_ value of
0.06+3.53 mg/mL
Mujic et al.®? Ficus carica Moraceae Fruit Methanol extract High antioxidant activity with TPC 11.17 mg
GAE/g
Ullah et al.3 Haloxylon salicornicum Amaranthacea Whole plant | Aqueous extract Highest inhibition of 26.69% was observed at 200
pg/ml
Elsharkawy et al.>* | Hyoscyamus muticus L. Solanaceae Aerial parts Methanol extract Antioxidant activity with IC, and EC, value of
8.1+0.65 mg/ml and 12.74+1.12 mg/ml
Jacob et al.®* Lawsonia inermis L. Lythraceae Seeds Ethanol extract High antioxidant activity with TPC value
141.65+0.29mg of GAE
Faris et al.*® Maerua crassifolia Capparaceae Aerial parts Methanol extract Highest antioxidant activity with IC_ value 448ug/
mL
Obaid et al.*’ Ochradenus arabicus Resedaceae Whole plant | Essential oil Highest antioxidant activity with IC, value
106.40+0.19 pg/mL
Uddin et al.® Portulaca olerecea Portulacaceae Aerial parts Methanol extract 60-days old plant showed high antioxidant
activity with high TPC 348.5 + 7.9mg GAE/100g
Salama et al.*® Reichardia tingitana Asteraceae Shoots Methanol extract Free scavenging activity of 71.91% with IC, value
30.77mglL?
Khan et al.*® Rumex vesicarius L. Polygonaceae Whole plant | Methanol extract TPCis 21.80+0.03 mg gallic acid/g, TFC is
43.00+0.03, DPPH % inhibition is 96.55+0.03
Mohamed and Salvadora persica L. Salvadoraceae Root Methanol extract Presence of scavenging activity at IC50 values of
Khan* 4.8 and 1.6pg in DPPH and ABTS assays
Almoulah et al.* Solanum nigrum Solanaceae Leaves Steroidal glycoalkaloid | Strong antioxidant activity with IC_; value of
fraction 3.5¢0.2 ., and 3.520.3, _ ug/mL
Cheruth et al.®® Tephrosia apollinea Fabaceae Whole plant | Methanol extract Significant antioxidant activity with IC_; 29.41pg/
ml
Sonibare * Vernonia cinerea (L.) Asteraceae Leaves Ethyl acetate extract Presence of high antioxidant activity with an IC,
Less value of 6.50 pug/mL
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by free radicals.! Many studies have demonstrated that natural
plant antioxidants can suppress oxidation and decrease the
effects of age-related illnesses.’? Antioxidant phytochemical
constituents play an important role in the prevention and
control of diseases.’® Antioxidant properties such as lipid
peroxidation and free radical scavenging are associated
with antimutagenic, anticarcinogenic and cardioprotective
properties of phenolic compounds.* Polyphenols, identified
as the primary antioxidant components found in numerous
medicinal and edible plants, are subjected to variations in
yield and stability during the extraction process.'® Polyphenols
are potential antioxidants that protect our living system from
various stress factors and cures many ailments.®” Flavonoids,
functioning as antioxidants, neutralize free radicals such as
lipid hydroxyl peroxide and hydroperoxide. This action helps
inhibit oxidation that might otherwise cause degenerative
diseases.'®*'® Terpenoids as antioxidant compounds exhibit
different pharmacological effects such as anti-inflammatory,
antimalarial, anticancer, antiviral, inhibition of cholesterol

synthesis and antibacterial activities.?® Conducting proximate
and nutrient analysis on these plants offers insights into their
nutritional significance. If a plant meets the standards for all
proximate composition parameters, it can be considered safe
for use as a dietary supplement or herbal drug.?

Medicinal plants in the United Arab Emirates (UAE) with
antioxidant potential

Arab has a rich tradition of using plants in the traditional
medicine blended with Greek practices which is known as
the Unani (Greco-Arab prescription). A study by Ghazanfar®
reported different ethnomedical practices that were commonly
found in Arabian Peninsula. Approximately 678 plant species
have been documented in the UAE, with a considerable number
demonstrating resilience to thrive in harsh environments. In a
study by Sakkir et al. %, a total of 132 plant species were found
to have medicinal properties out of which some plants belonging
to polygonaceae family were used in traditional medicine.
However, the studies on plants in the UAE, their antioxidant

Table 2. Antioxidants against Chronic diseases

Author [Reference] Classification

Phytochemical name/structure

Chronic disease

Weberling et al.®° Carotenoids
Gajendragadkar et al.5*

Elango and Asmathulla®

Lycopene

Enhanced endothelial
function among patients
HC with cardiovascular

I disease undergoing
optimal secondary

oy " % | prevention

CHy

Yan et al.® Organosulphur compounds

Ojha et al.%

Allicin

Decreased overall
blood cholesterol

°] levels, lowered LDL, and
| elevated HDL

Risa et al.”®

H
H S G
C ™
//// \C/ \S/ \CHQ
H.C Hy
Perez-Vizcaino, Francisco Flavonols Quercetin Lowered blood pressure
et al.% among individuals with
stage | hypertension
McKay et al.*®®
Sung and Park ¢ Polyphenols Curcumin Potential therapeutic
capability for individuals
Chanin et al.®® with ulcerative colitis
Aedin et al.®® Flavonoids Contributed to

hypertension prevention
in men and women

OH
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potential and utilization in modern drug development remains
underexploited. Table 2 presents the list of plants found in
the UAE, emphasizing the need for further exploration of
their antioxidant compounds and its application in new drug
development.

Antioxidants in the development of new drug
Prevention of oxidative damage

Plants possessing antioxidant potential play a pivotal role
in advancing new drug development. With their rich array
of biologically active compounds, these plants exert diverse
pharmacological effects on humans. Traditional medicinal
practices remain a cornerstone in treating common ailments,
with approximately 60—-80% of the global population adhering
to these traditions. Plant-derived antioxidants, crucial for
combating reactive oxygen species (ROS), are central in drug
development research. Elevated ROS levels contribute to
heightened oxidative stress, disrupting cellular redox balance,
and fostering age-related conditions such as type 2 diabetes,
cancer, and neurodegenerative disorders. While plant-derived
medications exist to mitigate these ailments, living cells
employ defense mechanisms against ROS-induced damage,
with antioxidant enzymes pivotal in neutralizing free radicals
and aiding in stress management. Phytochemicals harboring
antioxidant properties hold promise in modulating stress
responses by scavenging ROS. Research conducted has unveiled
the antioxidant potential of many plants found in the UAE,
which can be harnessed in treating various chronic diseases.
These plants contain antioxidant enzymes, including superoxide
dismutase (SOD), catalase (CAT), and glutathione peroxidase
(GPX), alongside nonenzymatic molecules that aid in removing
toxic peroxides.* Various methods have been employed to
assess antioxidant compounds, including total phenols, total
flavonoids, phenolic acids, tannins, and others. The DPPH
(1,1-diphenyl-2-picrylhydrazine) assay measures antioxidant
activity by observing the reaction between DPPH and hydrogen

atom-donating compounds. This reaction scavenges the DPPH
free radicals and leads to the decolorization of the solution.
The antioxidant capacity is quantified by the reduction in
absorbance at 515 nm. Additionally, the ABTS radical scavenging
method, widely utilized for assessing antioxidant potential,
entails the generation of the ABTS radical cation followed by its
reduction in the presence of hydrogen-donating antioxidants,
with reduction measured spectrophotometrically at 734 nm.
Given the significance of total phenolic content in plants, the
Folin-Ciocalteu reagent assay is crucial for its determination.
In this assay, the sample is combined with diluted Folin-
Ciocalteu reagent and saturated sodium carbonate solution,
with the mixture left to stand before measurement at 725 nm.
A standard curve using Gallic acid is prepared, and the total
phenolic content is expressed as mM gallic acid equivalents
(GAE) per liter of sample (mM/L). Table 2 illustrates the
antioxidant potential of plants in the UAE, as evidenced by
their positive results in various antioxidant assays. The radical
scavenging activity of antioxidant compounds contributes to the
treatment of diseases such as cancer, diabetes, atherosclerosis,
inflammatory diseases, and aging, highlighting the growing
importance of antioxidants in disease management. Numerous
studies have underscored the wide-ranging antioxidant
capacities of plants, with phenolic compounds emerging as
major contributors to their antioxidant activity.***” These
findings emphasize the promising potential of plants in the UAE
as valuable sources of natural antioxidants and other bioactive
compounds for applications in the food and pharmaceutical
sectors, particularly in new drug development.

Prevention of chronic diseases

Plants engage in synthesizing a variety of beneficial compounds
through their metabolic processes, yielding primary outcomes
like proteins and cellulose. Furthermore, secondary
metabolites such as phenolic compounds, terpenoids,
and nitrogen-containing compounds constitute significant
products.®® These secondary metabolites are classified based

Table 3. Plants antioxidant with detoxification, anti-ageing, and immune booster properties

Author [Reference] Compounds Beneficial effects

Juanjuan et al.*® Jain et al.*® Flavonoids cofactor of enzymes, angiogenic and inflammatory process, moisturize and soften skin, anti-ageing,
anti-cellulite

Zillich et al.”” ilhami® Phenolic acids | depigmentation properties, stimulate synthesis of collagen and elastic fibers, anti-allergic, anti-cancer,
anti-inflammatory, antimicrobial, anti-ageing

Elwira® Tannins reduce elastase activity, protects skin from inflammation, wound healing properties

Paulina®® Stilbenes protects skin cells against oxidative damage, reduce hyperpigmentation, regulation of melanogenic

Tsao®* genes

Yu-Tang et al.® Faghihzadeh et al.}® | Resveratrol inhibits pro-inflammatory cytokines, anti-inflammatory activity, hepatoprotective property

Ji-Hye et al.*®* Quercetin prevents paracetamol induced liver and kidney damage with anti-inflammatory and hepatoprotective
effects

Joyce et al.® Usharani et al.*% Curcumin hepatoprotective, nephroprotective, anti-inflammatory and synergistic effects

Christopher et al.*”’

Goémez-Zorita et al.*® Isoflavones bone health

Bahonar et al.**® Lutein ischemic stroke

Khanna et al.** Genistein rheumatoid arthritis

George et al.*** Apigenin Increases apoptosis altering cell cycle
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on their biosynthetic pathways, encompassing polyphenols,
phenolic compounds, terpenoids, steroids, and alkaloids.**!
The antioxidant properties of these phytochemicals have been
observed not only in controlled laboratory experiments but also
in human studies. Excessive production of oxidants within the
human body can disrupt balance, leading to oxidative damage
to essential biomolecules such as lipids, DNA, and proteins.
This damage is a significant contributor to the development
of various human diseases, including cardiovascular diseases,
specific cancer types, and the aging process.>> Consequently,
phytochemical antioxidants may play a significant role in
preventing and managing chronic illnesses.>® Phytochemicals
like polyphenols and flavonoids augment the overall antioxidant
activity. Persistent inflammation is a significant factor that
may contribute to or exacerbate the development of various
chronic conditions, including cardiovascular diseases, cancers,
and type 2 diabetes (T2D).>** Most antioxidant phytochemicals
have demonstrated anti-inflammatory properties. Compounds
such as resveratrol, anthocyanins, and curcumin exhibit
inflammation-reducing effects by inhibiting prostaglandin
production and nuclear factor-kB activity, enzyme inhibition,
and promoting cytokine production.®*” Typically, antioxidant
phytochemicals possess robust abilities in scavenging free
radicals and acting as antioxidants, alongside their anti-
inflammatory properties, forming the basis for various other
bioactivities and health benefits.5®>°

As per table 2 above, conducting phytochemical screening
of plants is significant to discover and develop novel
therapeutic drugs. Numerous research studies worldwide have
emphasized the necessity for such evaluations. Over recent
decades, there has been a growing interest in plant research,
particularly in assessing antioxidant phytochemicals such as
phenols, flavonoids, and tannins, due to their potential role in
preventing human diseases.” Many indigenous or native plants
serve as cost-effective and readily available sources of essential
nutrients, including minerals, vitamins, hormone precursors,
proteins, energy, and essential amino acids.”

Detoxification, Anti-aging and Immunity booster

Recent research suggests that a wide variety of plants containing
antioxidant compounds have the capacity to neutralize toxins
and protect the human body from the adverse effects of drugs
and chemicals. Antioxidants primarily neutralize reactive
species within the body, thereby preventing substrate oxidation
at low concentrations. They possess stability that enables
them to prevent themselves from acting as chain-propagating
radicals.” Various factors such as smoking, unhealthy dietary
habits, stress, and lifestyle changes induce oxidative stress,
resulting in DNA damage. Antioxidants found in plants can
mitigate oxidative damage by scavenging free radicals. For
instance, extracts from both standard and genetically modified
roots of Rhaponticum carthamoides have shown DNA repair
and antioxidant properties in Chinese hamster ovary (CHO)
cells under oxidative stress .”* The methanolic fraction of
Pseudomugii furcatus, Tamarind indica, , Centella asiatica,
Kocuria indica and Adhatoda vasica also exhibit protective
effects against DNA damage. Additionally, trans-resveratrol

and p-coumaric acid extracted from the ethanolic fraction of
germinated peanuts offer protection against DNA damage.”
Curcumin, a natural antioxidant, acts as a lipophilic molecule
that scavenges peroxyl radicals. Plant alkaloids inhibit NADPH
oxidase activity in macrophages by lowering the mRNA levels
of gp9lphox.”® Eugenol derived from Ocimum sanctum
demonstrates 97% inhibition of cyclooxygenase activity at a
concentration of 1000-microM.”” Lipid peroxidation, which
produces damaging products leading to the propagation of
free radical reactions, can be mitigated by natural agents like
rosmarinic acid, which can penetrate cell membranes and
inhibit lipid peroxidation in situ.”

Plants represent promising reservoirs of antioxidants and
anti-inflammatory compounds that hold potential for various
disease management strategies. Extracts derived from
therapeutic plants, along with their isolated compounds, have
demonstrated efficacy in treating both acute and chronic
disorders. Alkaloids, polyphenols, terpenoids, and flavonoids
have been extensively investigated for their antioxidant
properties and anti-inflammatory effects. Antioxidants play a
crucial role as anticancer agents by scavenging free radicals,
which can induce DNA damage, DNA/protein cross-links,
and DNA conformational changes, which may result in cell
mutations, transformations, and development of cancer.”®
Additionally, numerous studies have explored the effects of
antioxidants on diabetes-related complications, revealing
encouraging potential for using antioxidant-rich plants in
diabetesmanagement. Intheir natural form, antioxidants exhibit
remarkable antibacterial properties against common microbes,
without any signs of microbial resistance development,
prompting further research into natural products as alternatives
to synthetic antibiotics. Although antioxidants may act slowly
to inhibit microbial growth, their consistent effects warrant
thorough evaluation to determine the antimicrobial profile of
isolated antioxidants, offering potential in combating microbial
infections with minimal toxicity and risk of bacterial resistance.
Certain compounds like resveratrol have been found to protect
the liver from cholestasis, alcohol-related damage, and
toxicity by improving lipid profiles and reducing liver fibrosis
and cirrhosis.® Phenolic compounds offer protection against
neurological and cardiovascular disorders, including dementia,
Parkinson’s and motor neuron disease. Supplementation
with antioxidants has the potential to alleviate stress-related
mental health issues and severe anxiety. Natural antioxidants
have also been utilized as therapeutic agents to to delay the
advancement of cataracts.®* These antioxidants work by
reducing damage caused by free radicals. Ensuring sufficient
intake of antioxidant nutrients may enhance quality of life and
promote longevity .2

Natural compounds found in plants possessing antioxidant
properties have been used in skin care. Skin cells are
consistently subjected to harmful free radicals produced by
internal metabolic processes and external environmental
factors.® While the skin possesses inherent defenses against
free radicals, excessive production of these radicals can
still compromise its natural protection mechanism.t*®> Free
radicals damage the skin by interrupting the lipid structure
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of sebum and directly affecting the DNA and lipids found in
epidermal keratinocytes.® This oxidative stress triggers various
pathways in keratinocytes, including the extracellular signal-
regulated kinases (ERKs), mitogen-activated protein kinase
(MAPK) pathways, p38 MAPK and c-Jun N terminal kinases
(JNKs). Additionally, oxidative stress stimulates the expression
of numerous proteolytic enzymes, leading to the degradation
of collagen and melanocytes. Free radicals significantly impact
skin health, with oxidative stress identified as a key mechanism
in skin aging. The skin’s antioxidant defense mechanism plays
a crucial role in safeguarding against oxidative damage.”°
Plants possess a wide range of properties, including medicinal
attributes for certain skin conditions and the promotion of
overall skin health, largely attributable to their antioxidant
effects.’>*? The ability of plants to scavenge free radicals and
exhibit antioxidant properties is associated with a range of
components, including tocopherols, polyphenols, ascorbic
acid, carotenoids, macromolecules such as peptides and
polysaccharides and essential oil constituents.®13%

Numerous research studies have demonstrated that plants
containing flavonoids, alkaloids, terpenoids, diterpenes,
glycosides, tannins and other phenolic compounds exhibit
potent antioxidant activity surpassing that of synthetic
antioxidants, thereby aiding in protecting cells against oxidative
damage induced by free radicals.’*? Free radicals and Reactive
Oxygen Species such as hydroxyl radical, superoxide anion
and hydrogen peroxide interact with wide range of biological
substances including proteins, lipids and deoxyribonucleic
acids, resulting in oxidative stress. Nevertheless, plants possess
a range of antioxidants and metabolites that neutralize these
free radicals, thereby aiding in safeguarding human health
from various diseases.!* Plants are increasingly recognized as
readily available and potent sources of antioxidants, comprising
a blend of phytochemical compounds that act individually or
synergistically to treat diseases and promote health. A single
plant may harbor a diverse array of phytochemicals with
different beneficial effects.’** In the UAE, many plants remain
unidentified, neglected, or underutilized for their antioxidant

potential. This review highlights some studies on the antioxidant
activity of plants found in the UAE. These plants warrant
further investigation for their antioxidant potential, including
the isolation and identification of antioxidant compounds, and
subsequent testing of their efficacy for drug development.

CONCLUSION

The utilization of plants for treating diseases dates to the
early existence of the human species. Valuable insights gained
from the widespread observation of plant usage significantly
contribute to uncovering their therapeutic properties.
Traditional medicine has extensively employed numerous
plants to address a variety of ailments. Phytochemicals,
including polyphenols, carotenoids, flavonoids, and terpenoids,
exhibit diverse biological activities and health benefits,
encompassing antioxidant and free radical scavenging abilities,
anti-inflammatory actions, as well as protective effects against
conditions such as diabetes mellitus, cardiovascular diseases,
obesity, and neurodegenerative diseases. This review focuses
on exploring the antioxidant activity of extracts from various
medicinal plants in the UAE, an area that has remained
relatively unexplored. Research investigations into these plants
have identified the existence of substances like polyphenols
(including alkaloids, flavonoids, terpenoids, and phenols) that
exhibit antioxidant properties. These substances have the
ability to engage with free radicals, thereby enhancing the
equilibrium between oxidative stress and antioxidant levels.
Additionally, these studies highlight variations in antioxidant
activity among different plant species and plant materials used.
These findings create an avenue for further investigation into
the potent medicinal properties of plants in the UAE, presenting
them as a valuable source for the development of novel drugs.
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