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Abstract

Melissa officinalis L, also known as lemon balm, bee balm, honey balm, is a perennial herb. Lemon balm occurs naturally
in sandy and scrubby areas but also grown on damp wasteland, at elevations ranging from sea level to the mountains.
Melissa officinalis is cost-effective, and compared with the economic indicators of traditional crops grown on fertilized
land; this herb provides much higher profits. The leaf of Melissa officinalis contains flavonoids (quercitrin, rhamnocitrin,
luteolin), polyphenolic compounds (rosmarinic acid, caffeic acid, and protocatechuic acid), monoterpenoid aldehyde,
monoterpene glycosides, triterpenes (ursolic and oleanolic acids), sesquiterpenes, tannins, and essential oils (citral).
Antimicrobial activities of the extracts and of rosmarinic acid of this plant were evaluated and were confirmed. The
essential oil of Melissa officinalis L. was shown to have anti-inflammatory activities, in treating various diseases
associated with inflammation and pain. Melissa officinalis L relieves stress-related effects. Extract have the potential to
prevent oxidative damage by preventing free radical- mediated oxidative stress. Melissa officinalis showed strong
reducing power and exhibited a significant inhibition of deoxyribose degradation. The high phenolic content and radical
scavenging activities of extracts of Melissa officinalis L. was confirmed.

Four known compounds isolated from dried stems and leaves of Melissa officinalis are as quadranoside III, salvianic
acid A, rosmarinic acid, and luteolin. Commercial bag lemon balm gave the highest antioxidant. Lemon balm (Melissa
officinalis L.) and its preparations have a mildly soothing, antiviral effect, improve the digestive tract, and relax intestinal
spasms. Lemon balm is a natural source of rosmarinic acid (RA). RA is one of the main phenolic acids in the chemical
composition of Melissa officinalis L., and it determines the pharmacological effect and the medical use of the plant. Lemon
balm has bacteriostatic, antimicrobial, and antiviral effects. It has antiviral effects; some authors state that they can be
used against HIV-1 infection. RA in lemon balm has demonstrated more active antioxidant activity compared toa-
tocopherol.

The advantage that gel has over ointments or cream is that it is a more stable, non slimy, and semisolid form of
medication. Due to its characteristic sensory properties (easily applicable on the skin, easily cleaned with water, and
leaving no greasy membrane on skin, unlike other ointments), gel is suitable for the modeling of natural preparations
that are usually applied several times a day for longer periods of time. Rosmarinic acid is more easily released from
emulsion bases than from ointments.

The skin is the interface between the body and its environment and acts as a barrier protecting from adverse external
factors. Keratinocytes are the principal cell type comprising the epidermis and constituting 90% of the total amount of
epidermal cells. For this reason, the human keratinocyte cell line HaCaT that was used in this research was an excellent
model to evaluate the biological effect of the active substanceof the modeled preparations .Chemically, rosmarinic acid
is a derivative of two connected phenolic acids (coffee and 3,4-dihydroxyphenyl lactic acid) and has 40H groups. It is
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the most potent antioxidant among the hydroxycinnamic acids .Studies have shown that rosmarinic acid is an effective
6 Evidence-Based Complementary and Alternative Medicine scavenger of the DPPH radical, and it also scavenges the
reactive nitrogen species, peroxynitrite, and various ROS.
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1. Introduction

Economically, cultivating Melissa officinalis is cost-effective, and compared with the economic indicators of traditional
crops grown on fertilized land; this herb provides much higher profits [1]. Melissa officinalis L, also known as lemon
balm, bee balm, honey balm, [2] is a perennial herb. Lemon balm occurs naturally in sandy and scrubby areas but has
also been reported to grow on damp wasteland, at elevations ranging from sea level to the mountains. In Iran, this plant
is known locally by the names Badranjbooye, Var-angboo, and Faranjmoshk [2].

Historically lemon balm has been said to possess sedative/ tranquilizing, anti-gas, fever-reducing, antibacterial,
spasmolytic, hypotensive, memory-enhancing, menstrual-inducing, and thyroid-related effects; antiviral and
antioxidant activities; antifungal, antiparasiticc and antispasmolytic activities; flatulence; asthma; bronchitis;
amenorrhea; cardiac failure; arrhythmias; ulcers; and wounds [3; 4]. The leaf of Melissa officinalis contains flavonoids
(quercitrin, rhamnocitrin, luteolin), polyphenolic compounds (rosmarinic acid, caffeic acid, and protocatechuic acid),
monoterpenoid aldehyde, monoterpene glycosides, triterpenes (ursolic and oleanolic acids), sesquiterpenes, tannins,
and essential oils (citral) [5].

Antimicrobial activities of the extracts and of rosmarinic acid of this plant were evaluated and were confirmed [6]. The
essential oil of Melissa officinalis L. was shown to have anti-inflammatory activities, supporting the traditional
application of this plant in treating various diseases associated with inflammation and pain [7]. Euvegal forte was
effective in the treatment of younger children with restlessness and dyssomnia and it was very well tolerated [8]. For
the first time, it has been shown that chronic administration of Melissa officinalis L relieves stress-related effects. It is
critical that further studies incorporate a placebo and investigate physiological stress markers [9].

It was revealed that essential oils of Melissa officinalis L have good potential for antioxidant activity and can be used in
lipid-containing foods. It is a rich source of antioxidants, in particular from the group of phenolic compounds [10]. Its
activity is comparable with synthetic antioxidants (BHA and BHT), and antioxidant activity is related to phenolic
compounds like citronellal and neral [11]. It showed that the extract of Melissa was rich in bound forms of phenolic
compounds such as hydroxycinnamic acids and flavonoids, rosmarinic and caffeic acids [12].

Melissa officinalis and Mentha suaveolens showed acetyl cholinesterase inhibitory capacity is higher than 50%in the
essential oil fraction. Melissa officinalis showed both high acetyl cholinesterase inhibitory capacity and antioxidant
activity. Besides, Melissa officinalis showed appreciable antioxidant activity only in the polar fractions [13]. Ethyl acetate
fraction presented the highest flavonoids content as well as the antioxidant activities when compared with other tested
fractions [14].

This is of significant importance as it indicates that the extract may have the potential to prevent oxidative damage in
vivo by preventing free radical- mediated oxidative stress [15].Melissa officinalis showed strong reducing power and
exhibited a significant inhibition of deoxyribose degradation [16]. The high phenolic content and radical scavenging
activities of extracts of Melissa officinalis L was confirmed [17]. In a study, Melissa officinalis had very high levels of
phenolics (13.2 mg GAE/100 g dw) in 32 plant spices [18]. In another study, it had the highest levels of phenolics and
flavonoids [19].

Four known compounds have been isolated from dried stems and leaves of Melissa officinalis. The known compounds
were identified as quadranoside III, salvianic acid A, rosmarinic acid, and luteolin. Free radical scavenging and
antimicrobial activities of the extracts and of rosmarinic acid, the major component, were evaluated [20].

The highest value of phenol compounds was obtained for the extracts of solid residues of supercritical extraction at 10
MPa, 323 K, and 30 minutes [21].Overall, cultivated and in vitro cultured samples presented the lowest amounts of
phenolic compounds; otherwise, commercial samples showed the highest contents [22].The highest a-linolenic acid,
tocopherols (including a-, c-, and d-isoforms), and ascorbic acid contents were also observed in this sample. However,
it was the commercial bag lemon balm that gave the highest antioxidant [23].
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In an animal study, Melissa officinalis aqueous extract possessed potent antioxidative and neuroprotective properties,
validating its efficacy in attenuating Mn-induced oxidative stress in the mouse brain [24]. Among the purified
compounds, quercetin had the highest antioxidant activity followed by gallic acid, quercitrin, and rutin [25]. In a clinical
trial the capability of Melissa officinalis L infusion on improvement of oxidative stress status was studied in radiology
staff. It was concluded that infusion of lemon balm markedly improve oxidative stress condition and DNA damage in
radiology staff when used as a dietary supplement for radiation protection [26].

In another animal study on boars, the protective ability of extracts of mate tea and lemon balm was investigated. It was
indicated that the highest concentration of lemon balm produced significant improvement in curvilinear trajectory,
straightness, and amplitude of lateral head displacement after thawing [27]. Antioxidants act in one or more of the
following ways: reducing agents, free radical scavengers, potential complexes of pro-oxidant metals, and quenchers of
singlet oxygen [28]. Phenolic compounds are the most important compounds that have antioxidant activities [29; 30;
31; 32; 33; 34; 35; 36]. It was found that the antioxidant activity of phenolic compounds in the plant extract is mostly
because of rutin, quercitrin, galic acid, and quercetin, with the highest antioxidant activity belonging to quercetin and
then to galic acid, quercitrin, and rutin, respectively. The extract of this plant is able to prevent the production of
chemically active species and it may block lipid peroxidation through various processes [37].

Lemon balm (Melissa officinalis L.) and its preparations have a mildly soothing, antiviral effect, improve the digestive
tract, and relax intestinal spasms [38; 39]. Lemon balm is a natural source of rosmarinic acid (RA). RA is one of the main
phenolic acids in the chemical composition of Melissa officinalis L., and it determines the pharmacological effect and the
medical use of the plant [24; 39; 40;]. Current studies have shown that lemon balm preparations have bacteriostatic,
antimicrobial, and antiviral effects [24]. Currently, there are very comprehensive surveys that attempt to show the effect
of lemon balm against herpes simplex virus [41; 42; 43; 44; 45]. Since lemon balm has antiviral effects, some authors
state that they can be used against HIV-1 infection. There is evidence in scientific literature that lemon balm has
antihistamine effects; thus it can be used externally by placing the cut grass on insect bites or other irritated areas [7].
RA in lemon balm has demonstrated more active antioxidant activity compared toa-tocopherol [21].

When modeling a semisolid preparation, it is highly important to choose appropriate base substances because they
determine the physicochemical properties and therapeutic effects of the final product [46]. The advantage that gel has
over ointments or cream is that it is a more stable, nonslimy, and semisolid form of medication [47]. Due to its
characteristic sensory properties (easily applicable on the skin, easily cleaned with water, and leaving no greasy
membrane on skin, unlike other ointments), gel is suitable for the modeling of natural preparations that are usually
applied several times a day for longer periods of time. Gel ensures easy and safe administration of such preparations at
home by nonmedical persons [48]. The results of scientific research revealed that rosmarinic acid is more easily
released from emulsion bases than from ointments [49].

In order to reach the maximum effect of these preparations, their pH should be close to that of the skin (5.4 to5.9) [50].
In patients with atopic dermatitis, the pH of the skin may increase (6.0 to 6.5) [51]. Substance penetration into or
through the skin occurs in a coherent sequence when dissolved molecules released from the dosage form each the
surface of the stratumcorneum and penetrate through it [52]. Materials can penetrate through the skin by intracellular,
extracellular, and additional “shunt” (through hair follicles and gland ducts) routes [53; 54]. Substance penetration
using the intracellular polar route occurs when molecules diffuse through the cytoplasm of dead keratinocytes and the
surrounding lipid matrix [55]. This state of oxidative stress can affect all important cellular components like proteins,
DNA, and membrane lipids, which is considered to be the main mechanism of cell damage [56]. There is research
confirming that exogenous molecules from dietary sources such as polyphenols are very efficient in preventing the
alteration caused by oxidative stress [57] because they scavenge and suppress the formation of free radicals. Thus the
use of preparations with antioxidant activity is critical for cells that are in oxidative stress conditions.

The skin is the interface between the body and its environment and acts as a barrier protecting from adverse external
factors. Keratinocytes are the principal cell type comprising the epidermis and constituting 90% of the total amount of
epidermal cells [58]. For this reason, the human keratinocyte cell line HaCaT that was used in this research was an
excellent model to evaluate the biological effect of the active substance of the modeled preparations .Chemically,
rosmarinic acid is a derivative of two connected phenolic acids (coffee and 3,4-dihydroxyphenyl lactic acid) and has 4
OH groups. There are studies showing that it is the most potent antioxidant among the hydroxycinnamic acids [59].
Studies have shown that rosmarinic acid is an effective 6 Evidence-Based Complementary and Alternative Medicine
scavenger of the DPPH radical, and it also scavenges the reactive nitrogen species, peroxynitrite, and various ROS [60].

The results of experiments done with cell cultures show that, through its antioxidant activity, RA could be able to
attenuate H202 -induced cell injury [61]. On the other hand, 150uM of H202 and 300uMo f H202 are relatively high doses
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to induce apoptosis in Jurkat T cells and in HaCaT cells, respectively [62]. [t was shown that very severe oxidative stress
activates a large number of signaling pathways since 1l s and causes cell death via either apoptotic or necrotic
mechanisms [63].

2. Conclusion

Melissa officinalis is cost-effective, and compared with the economic indicators of traditional crops grown on fertilized
land; this provides much higher economic profits Melissa officinalis L, also known as lemon balm, bee balm, honey balm,
is a perennial herb. It and its preparations have a mildly soothing, antiviral effect, improve the digestive tract, and relax
intestinal spasms. Lemon balm is a natural source of rosmarinic acid (RA). RA is one of the main phenolic acids in the
chemical composition of Melissa officinalis L., and it determines the pharmacological effect and the medical use of the
plant. Lemon balm preparations have bacteriostatic, antimicrobial, and antiviral effects. There is evidence in scientific
literature that lemon balm has antihistamine effects; thus it can be used externally by placing the cut grass on insect
bites or other irritated areas. RA in lemon balm has demonstrated more active antioxidant activity compared to-
tocopherol.
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