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ABSTRACT

Acne is a prevalent skin condition that affects a considerable portion of the population, primarily teenagers and young adults. In most cases, it causes pimples on
the face, neck, and upper back. A variety of red and flaky skin patches, as well as blackheads, whiteheads, nodules, and pustules, characterize this condition.
Acne has a significant cutaneous and psychological illness burden, and its pathophysiology and current therapies are challenging. The severity of acne varies, and
some people are more likely to get it because of their genes. Acne inflammation has been linked to the pus-forming bacteria Propionibacterium acnes (P. acne). In
the past century, many treatment options have been available in the market that could be taken in oral or topical treatment options. Plant extracts that are useful in

treating acne have recently gained popularity as a natural acne treatment alternative.

This article aims to discover how antibacterial herbal medicines work against the things that cause acne vulgaris. Pathogenic reasons are high sebum production,
pilosebaceous duct calcification, dysbiosis, and inflammation. As part of the treatment, synthetic drugs with significant side effects must be taken continuously
throughout the year. Because of this, the safest, most effective medications are needed for therapy. Medications made from plant extracts, such as herbal ones, are
a safe alternative to synthetic drugs. The herbal plants in this article are research-based, using active components of the plants that have anti-inflammatory,
antibacterial properties and reduce sebum production to help treat or alleviate acne. Hence, herbal therapy aims to give people access to safe, effective, and cost-
effective medicines. The current review summarizes different herbal products' roles in treating acne, where many databases were gathered and searched to find

every medicinal plant with anti-acne action and provide effective treatment options for individuals who opt to consider herbal medication for acne
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Introduction

Acne vulgaris is an inflammatory disease that commonly affects a lot of people. It is said to affect about 85% of the human population at some point in
their lives [1]. Some studies have further searched into the age range that is more commonly affected. The age range of 12-25 years of age was then
identified [2].This skin disease occurs when the skin cells which have departed block the hair follicles. The mortality rates linked with the disease are
low; however, having acne vulgaris is considered to be a big health problem as it also has psychological effects [1].

Acne is said to have a high psychological impact on a person [2]. As acne is most of the time present in the face of people, it leads to issues regarding
body image and socialization. It is quite known that adolescents are regularly concerned about how they look [3]. People with acne are said to have
anxiety and experience being devalued, stressed, feel fear, social phobia disorder, and have a personality classified as type D, and even reduced
employment opportunities. The stress that is identified on those who have acne may also lead to dermatillomania which would lead to more
inflammations, scars, uneven skin tones, and body image dissatisfaction [2].And, this skin problem is common to both men and women during their
puberty stage [2]. In terms of experiencing low self-esteem, a study conducted in 2020 among Egyptian adolescents states that the feeling of low self-
esteem commonly occurs more in women compared to men [3].

But how does acne develop? On the stratum corneum which is the outermost skin layer, keratin is present. When there is already excessive keratin
production, it results in the dead skin cells sticking together. These dead skin cells would then mix with the oil from the sebaceous gland which results
in a blockage in the hair follicle. This blockage is what begins the production of acne [4].

Moreover, when a person experiences acne, the hair, keratinocytes, and sebum which all line the pilosebaceous unit would form a seal which prevents
the sebum from flowing to the surface [5]. The overproduction of sebum leads to the canals being blocked and results in pimples. With the canals
being blocked, the result is an overgrowth of the bacteria Propionibacterium acnes (P. acnes) for acne. The said bacteria releases enzymes that break
the sebum which then leads to inflammation [6].

There are four primary factors that are responsible for the development of acne lesions. These primary factors are inflammation, the increase in the
production of sebum, shedding of the keratinocytes, and the growth of bacteria [7]. The bacterium that is recognized as the primary source of the
development of acne vulgaris is the Propionibacterium acnes (P. acnes). 1t is identified to be an anaerobic bacterium that is also gram-positive.It could
also have propenoic acid as its metabolic by-product [1].
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Herbal medicines have an increasing popularity as they have certain advantages such as better pain tolerance, lesser side effects, and relatively being
less expensive. Moreover, these plants have been proven to help treat various diseases. With this, botanical drugs are also used to treat acne vulgaris

8].

In this review, besides discussing the types, causes, and classifications of acne, it would also talk about the different medications used to treat or
prevent it. Moreover, we would focus on the different plants that are identified to have abilities to help treat or prevent acne vulgaris. Also, some
formulations that these plants are made into and what products of such formulations are available in the market.

2. Methods

Acne Vulgaris is treated with a variety of herbal remedies, each of which is described in this section. This article review utilizes the different journal
databases such as Google Scholar, Research Gate, PubMed, and Springer Open in order to gather and learn more information about the various herbal
products and the way the plant works to treat the Acne Vulgaris.

2.1. Types of Acne

Acne vulgaris can manifest as different types. These are blackheads, whiteheads, pustules, papules, nodules, cysts, and maculae. These types of acne
will be further elaborated below.

Acne lesions are the outer part of comedones and are formed as small patches on the skin [9]. These are generally classified as blackheads or
whiteheads depending whether the pore is open or not.

Blackheads are pore obstructions caused by sebum and keratin that eventually turn the skin's surface black [9]. Also, Blackheads can be defined as a
dilated hair follicle with a broad opening to the skin with keratin, sebum, and germs inside, and a dark mass of skin detritus covering the entrance [10].
It is also known as the "black spot" [11]. The oxidation of lipids within the blackhead accumulation of the cells and melanin gives it its dark color [11].
Whiteheads, on the other hand, are closed pores that are loaded with sebaceous gland secretions.This causes the tissue beneath to expand [9].
Whiteheads can also be defined as a keratin, sebum, and bacterial-filled dilated hair follicle with a blocked skin entry [10].

Whiteheads

Fig. 1 - Blackheads vs. Whiteheads [15]

Pustules are tiny skin lesions filled with pus. Typically, pus is made up of a combination of leukocytes, bacteria, and dead skin cells. [9]. Additionally,
pustules are defined with a smaller hump with an apparent purulent core at the center [10].
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Fig. 2 - Pustule. [16]

Another form of acne that resembles pustules is called papules, but it differs from pustules in that it is a tiny, typically inflammatory lesion on the skin
without pus [9]. Papules and Pustules may grow to up to Smm in size with a raised region of erythmia [11]. However, papules are generally smaller
than pustules with a usual diameter of less than 5 mm only [10]. Papules and Pustules are also differentiated by the fact that papules are formed when
the inflammation is severe while pustules are formed when inflammation, erythema, and edema are present [11].

Fig. 3 - Papule [17]

Nodules are solid skin lesions that spread into the deeper layers of the skin, causing tissue damage and discomfort for the patient [9]. Nodules also leave
scars on the skin and are painful to remove [9]. These are considered as a severe form of acne. Additionally, nodular acne is also identified through
their diameter which should be greater than Smm [10]. Nodular acne is also characterized with widespread development of inflammation throughout the
skin [11]. Nodular acne can also eventually spread to cover the entire face, the chest, and the back [13]. These lesions can sometimes combine to form
sinus tracts, and in their most severe form, acne conglobata, which affects the entire face, can occur [13].
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Fig. 4 - Nodules [18]

Cysts are a type of acne that have a capsule shape and are filled with pus comparable to pustules but cysts are larger than pustules and are more likely to
become infected [9].Since cysts expand into the deeper layers of the skin and often leave scars in their wake, they are comparable to nodules in this
regard [9]. Nodules and Cysts are generally larger than Pustules and Papules and can often last for several weeks [9].

Fig. 5 - Cysts [19]

Maculae are red spots that appear on the skin after an acne lesion has healed. These levels, when gathered collectively, give the face an irritated
expression [9]. These are generally the resolving stage of an acne lesion which are seen as an area of eythmia [12]

Fig. 6 - Maculae [20]

2.2 Causes of Acne

Acne, being a prevalently universal skin condition, affects most individuals especially those who are of adolescence. Furthermore, the causes of acne
may differ depending on the situation of each person [14].
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2.2.1 Infection

The Propionibacterium acnes, formerly recognized as Corynebacterium parvum, is a gram-positive skin commensal anaerobic bacilli that is linked to
the pathogenesis of acne [22]. When hair follicles are clogged, the combination of oil and cells present in the blocked follicle will stimulate the growth
of P. acnes which further amplifies the actions of leukocytes. As a result, a pus-filled skin inflammation is produced [9]. In spite of this, studies have
speculated the bacteria P. acnes’ role in the formation of acne. Laboratory tests show that the amount of P. acnes present in patients with skin acne and
those without acne are the same. Patients that have a severe case of acne also do not showcase an increased amount of P. acnes present on their skin
compared to moderate and light cases of acne [14].

2.2.2 Hormonal Changes

During adolescence, both male and female teens begin to experience puberty. Females will also start to encounter menstrual cycles during this stage of
life. These life events cause an increase in hormonal changes such as the elevated production of sebum in the follicular glands which is a factor to the
formation of acne [9]. A number of actions by enzymes that can be found within the pilosebaceous unit result in the development of a dominant acne
inducing hormone which is the Dihydrotestosterone. This is an endogenous androgen that is already present in both men and women [22] 1. Prior to the
onset of puberty, adrenarche is occurring where two androgens are secreted by the adrenal cortex, namely the dehydroepiandrosterone and the
dehydroepiandrosterone sulfate. Adrenarche is the event during the early childhood stage where there is an increase in the production of adrenal
androgen due to the maturation of the child [23]. The onset of puberty will be caused by the presence of high amounts of gonadotropin-releasing
hormone pulses, which stops the adrenarche [24]. Over the course of puberty, the testosterone precursors that are developed from the male testes, the
ovaries of females, and the adrenal glands of both sexes can be converted by the native enzymes that are found in the pilosebaceous glands into
dihydrotestosterone through a stepwise reaction. Subsequently, the dihydrotestosterone has now the capacity to bind to and activate its intranuclear
receptor, which eventually leads to the development of acne [25].

2.2.3 Genetics

Cytochrome p450 genes, human leukocyte antigen genes, and some particular glycoproteins are inferred to have an association to the genetic
susceptibility to acne vulgaris where studies have cited late adolescent acne individuals have one first-degree relative, at the least, to have this condition
[26]. Patients suffering from a rare recessive disease called the Laron syndrome have been documented to have never experienced acne vulgaris due to
their body’s inadequately producing Insulin-like growth factor 1 (IGF-1) [27]. On the contrary, an excessive production of androgen caused by the
overactivation of the phenotype IGF-1 results to a more severe rate of morbidity from acne vulgaris, which is more frequently observed in obese and
insuling-resistant patients [28].

2.2.4 Diet

Researchers of a case-control study that was conducted to determine the predictive factors of acne concluded that young adults and adolescents with an
elevated body mass index is a predictive factor to an elevated possibility for them to develop moderate to severe acne vulgaris [29]. A population-based
study also concluded that young girls within the age of 18 and 19 years old are also reported to have a stronger association of being obese or overweight
with an increased risk of having acne [30].

A diet that includes high-fat dairy products, high protein, high amounts of sugary desserts, high-sugar drinks, and refined grains are becoming more
common in both developed and developing countries [31]. These types of food are prevalent in fast food restaurants and are more affordable which
makes it a favorite among teenagers. This results in the rising rates of acne among young adults and adolescents [32]. In contrast, populations who do
not follow or partake in these types of food generally do not exhibit acne vulgaris [33].

2.2.5 Psychological causes

Evidence is strengthening the relationship between psychological stress, and even intense anger, and them being an important cause in acne
pathogenesis. The activities in the pilosebaceous unit can be altered by the increased production of inflammatory cytokines and hormones brought by
emotional stress and anger. This results in the exacerbation of acne. A general trend among patients who were interviewed was observed wherein two
days after experiencing extreme stress, acne is starting to show up [34]. 80-82% of patient participants of two epidemiological studies conducted in
South Korea were reported to have psychological stress as the main trigger in the development of acne [35]. Escalated stress levels were significantly
linked with examination season which contributed to the increase of acne severity among students of a university that was conducted in a prospective
cohort study [36].

2.3 Classification and description:
Acne is categorized according to the severity of its signs. For primary acne vulgaris, the American Academy of Dermatology devised a classification

system. There are three classifications of acne on this scale: mild, moderate, and severe. Mild acne is defined by a few to several papules and pustules
but no nodules. Moderate acne patients have several papules and pustules, as well as a few to several nodules. Patients with severe acne have a lot of
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papules and pustules, as well as a lot of nodules. Acne are also categorized based on the type of lesion they present such as comedonal, papulopustular,

and nodulocystic. Pustules and cysts are considered inflammatory acne [37].

Acne is a common skin problem in which hair, sebum (an oily component), bacteria, and dead skin cells clog your pores. Blackheads, whiteheads,
nodules, and other forms of pimples are the result of these blockages [38].

The face, forehead, chest, shoulders, and upper back are the most typical areas where acne can appear. Oil glands may be found all throughout your
body, but they are clustered in particular areas. The best technique to treat acne is determined by its severity [39]. Moreover, the bumps and pimples
dissipate gradually, and as one begins to disappear, other ones develop. Acne can cause mental anguish and skin scarring [38].

2.4 Herbal products for acne vulgaris:
2.4.1 Azadirachtaindica Linn

Azadirachtaindica Linn is also called as Neem. It is a plant that is already well studied and has antibacterial effects and is proven to combat acne. With

this, various formulations are designed with A. indica as one of the ingredients in order to treat acne or to prevent it from happening.

Neem is a medicinal plant that is found to have antibacterial effects against P.acnes(Acne causing bacteria). An in-vitro study was conducted in 2011
and it showed that the plant’s aqueous, ethanolic, and petroleum ether extracts have shown to have antibacterial effects [40].

Another study conducted was able to identify that A. indica has the ability to suppress the ability of P. acnes to induce ROS and its proinflammatory
cytokines. It is said that A. indica oil was able to demonstrate the antibacterial effects of the medicinal plants. This was shown in an in vitro test
wherein the bacterial membrane synthesis was inhibited. A. indica contained five phytochemicals that helped against P.acnes and these were the
antibacterials, nimboid, gedunin, mahmoodin, and margalone. Also with the antifungal cyclic trisulphide [41].

The “Himalaya Purifying Neem face wash.” is a facial wash that is already out in the market which claims to prevent acne. From the name itself it can
already be seen that the product uses A indica (Neem) to prevent acne from occuring [42]. There are also formulations that are designed to treat acne.

The “Sang-pure tablets* are labeled for the treatment of acne and pigmentation. A box of this medication would contain 30 tablets and come in a bright
red color [43].

2.4.2 Betula alba Linn

The Betula alba Linn is also the Downy birch is a medicinal plant that is backed up by research to be good for acne-prone skin. With this, there are
numerous formulations created that include Downy birch as of their ingredients. The “Betula Tar” is a cleansing flake formulated with Downy Birch as
one of its ingredients. This product is said to be for people who have oily skin, sensitive skin, and those who are prone to acne [44]. “Sol Acne” is a
product line that offers a wash gel and cream which is part of their anti acne protection set. The product has Downy birch as one of its ingredients to
help in treating acne. The product line claims to be able to clear up acne and prevent its reappearance. Moreover, the product feels lightweight and is
suitable for all skin types [45].

The Downy birch is said to have antibacterial and anti-inflammatory effects.In a research conducted in 2012, that aimed to see what plants rich in
flavonoids would be a good ingredient for a new formulation for acne-prone skin, the Downy birch,was identified to be one of the good plants to use.
The plant is recommended to be added in cosmetics at concentration 1-5% [46].

2.4.3 Carica papaya Linn

Papaya is quite good for the culinary and nutritional qualities all over the world. The ancient system of medicine is also well aware of the therapeutic
benefits of papaya fruit and other plant components. The biological activity and medical uses of papaya have advanced significantly over the past few
decades, and it is currently regarded as a useful fruit plant for nutritional supplements [47,48].

Antibacterial activity of Carica papaya has been widely carried out including Staphylococcus aureus, Bacillus cereus, and more [49,50]. Treatment for
acne-related problems is among the benefits. According to one of the studies, Its purpose was to create a gel out of papaya leaf extract and assess its
effectiveness against Propionibacterium acnes. According to the study's findings, bacterial growth is inhibited by active papaya leaf ethanol extract gel
at concentrations of between 10 and 15 percent [S1].

A formulation that contains a Carica papaya is the Silka Green Papaya Complexion Fairness and Anti Acne Soap. This product brightens the skin,
uniformly whitens the skin, and boosts hydration. Additionally, it minimizes pores, acne, and oiliness [52].

2.4.4 Cinnamomumcamphora Linn

Cinnamomumcamphora, referred to as camphor tree or camphor laurel, is a herb with anti-inflammatory and antibacterial properties [53,54]. One of the
products in the market that is safe for topical application is camphor essential oil; when applied topically, camphor essential oil's cooling properties
alleviate redness, blisters, bug bites, itching, irritation, rashes, and acne [55]. A well-known product containing Cinnamomumcamphora (Linn.) is Avnii
Organics Pure Natural Camphor Essential Oil, used to treat acne as well as dandruff and skin irritation [56].
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In traditional Chinese medicine, camphor tree essential oil (EO) is commonly used to treat inflammation, theumatic diseases, and muscle strains [57].
Research indicates that Cinnamomumcamphora possesses various biological properties, including anti-inflammatory, antibacterial, and antioxidant
properties. [54]. Consequently, Camphor can treat acne and it is intended to reduce the discomfort and swelling caused by inflammation of the hair
follicle and sebaceous gland. The antibacterial activity of camphor's bioactive components, such as 1,8-cineole, a-pinene, and camphene, aids in the
treatment of acne [58].

2.4.5 Citrus aurantium Linn

The Citrus aurantium Linn is a plant grown in tropical climates and is often used in traditional medicines such as in Nigeria. The common ailments that
are treated using this plant are the common cold, alcoholism, stomachache, and acne. This plant is commonly called the bitter orange or lime [59]. High
amounts of limonin, vitamin C, and other bioactive compounds are observed to be the major role players in inhibiting acne-producing bacteria, the
Staphylococcus epidermidis [60].

Examples of products containing Citrus aurantium Linn are the A&sop Bitter Orange Astringent Toner, Primavera Neroli Oil, and Whamisa Organic
Flowers Peeling Finger Mitt [61,62]. Adding honey and palm oil to its mesocarp greatly adds to the effect of preventing acne when scrubbed onto the
face [63].

2.4.6 Cocus nucifera Linn

The main ingredients of the versatile plant Cocus nucifera Linn, which has not received much investigation as a medication or cosmetic, are water and
soft flesh. Moreover, the lauric acid inCocus nucifera Linn., which has antibacterial properties against Propionibacterium acnes, is reported to lessen the
severity of pimples. The current study looked at the optimum emulgel mask formulation based on Cocus nucifera Linn, coconut extract. The extract
demonstrated antibacterial activity against P. acnes at doses of 1 and 5% and was successfully converted into a peel-off mask recipe using the gelling
ingredient carbomer 940 [64].

Products made from Cocus nucifera include Cocokind Facial Repair Oil, which may be used to lighten dark spots and give the face a more even tone.
Moreover, Sports Research carries this coconut oil for those with dry and damaged skin [65].

2.4.7 Cucurbito pepo Linn

Pumpkin, scientifically known asCucurbito pepo Linn, is a member of the Cucurbitaceae family. Oleic acid, linoleic acid, and cucurbitacins B, D, E,
and G are the active components of these plants. The parts utilized for this plant include fruit and flower, where the juices are administered in the
topical area that has been exposed to the microbe [66].

Based on the content of pumpkin seed oil, its topical anti-inflammatory activities have been studied. Unsaturated fatty acids, that have already been
proposed as possible anti-inflammatory drugs in treating a number of inflammatory skin conditions, can alter inflammation through a variety of
methods. Against both acute and persistent skin inflammatory processes, pumpkin seed oil functions as a topical anti-inflammatory agent. This study
provides proof that using pumpkin seed oil to treat inflammatory facial acne is both safe and effective. The pumpkin seed oil's boiling and melting
points result in a feature used in the production of cold cream [67].

MBK Clinical Skincare Solutions Pumpkin Cleanse is an example of a formulation containing Cucurbito pepo Linn, where this protects the skin from
damage while refreshing the skin and removing surface residue [68].

2.4.8 Curcuma longa Linn

The Cucurma longa Linnn, also known as Turmeric, is a medicinal plant that is backed up research to be a good ingredient for formulations for the
treatment or prevention of acne. With this, there are formulations made by people which include Turmeric as an ingredient of their products for those
with acne.

Turmeric is said to have antimicrobial and anti-inflammatory properties. This claim is already widely supported by numerous researchers which tested
it against P. acnes. A study conducted in 2015 tested out turmeric against the acne-producing bacteria. This study said that Turmeric has effective
antibacterial activities [69]. Another research conducted in 2016 has shown that Turmeric is a good treatment for acne. This study involved a group of
subjects to use Turmeric tablets together with other turmeric formulations or placebos. In the end, those who took the Turmeric tablets together with
Turmeric topical cream were considered to have the best improvements. when based on the Leed’s Technique which is an all-around technique for acne
grading [70].

Turmeric has good anti-inflammatory effects for the reason that it is able to inhibit numerous different molecules that involve inflammation. These
molecules would include the COX-2, leukotrienes, lipooxygenase, phospholipase, prostaglandins, thromboxane, and more [71].

The “Sincemeet Turmeric soap” is a product that utilizes Turmeric as an ingredient to help treat acne. It is used for both the face and body. The bar
soap itself shows that it truly is formulated with Turmeric as the soap has a yellow-orange color. Moreover, it is said to smell like Turmeric as well
[72]. The “Turmeric Facial Cream” is also another product in the market that has Tumeric as one of its ingredients. It uses Turmeric for its claims of
brightening and anti-acne effects. The box of the product is also colored orange, symbolizing that it truly uses Turmeric [73].
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2.4.9 Eucalyptus globulus Linn

The Eucalyptus globulus Linn, more commonly known as Eucalyptus, is a medicinal plant that studies support to have effects in helping skin with acne.
The product “Aura Decor Eucalyptus Essential Oil” includes Eucalyptus as one of its ingredients in order to help protect the skin from acne. It can be
applied to the hair, skin, and face. The product claims that it has 100% pure essential oil extract. Besides being directly applied on the body, it can also
be mixed with other cosmetic products [74].

The Eucalyptus is said to have antibacterial properties. There was a study conducted in 2004 that tested 26 different species of eucalyptus leaves which
included the Eucalyptus globulus. The findings of the study showed that the plant has significant antimicrobial activities against numerous gram-
positive bacteria which includes P.acnes. The reason for the said significant antimicrobial activity was because of three flavonoids present in the plant
[75].

Another study conducted in 2008 which aimed at developing an anti-acne cream also said that the Eucalyptus essential oil has antibacterial effects
against numerous bacteria which included P. acnes. Moreover, the study also said that the monoterpene Gamma-terpinene is the one that plays the
major role for the antibacterial property [76].

The product “Precious Eucalyptus Soap” is a bar soap that uses Eucalyptus as one of its ingredients for acne prevention. The product claims to have
anti-bacterial and anti-inflammatory effects which help in the prevention of acne from occuring. The bar soap comes in a whte color and weighs 90
grams [77].

2.4.10 Glycyrrhiza glabra Linn

Glycyrrhiza glabra Linn, often known as licorice, is a traditional medicinal plant documented worldwide for its ethnopharmacological significance and
studies that support its anti-inflammatory suitability for acne treatment. [78].

According to a 2003 study, licorice substantially decreased the chemotactic impact of Propionibacterium acnes (P. acnes). As part of its antibacterial
properties, the plant displayed antibacterial activity against two laboratory-tested P. acnes strains. Glycyrrhiza glabra, in conjunction with other anti-
acne herbs and a suitable keratolytic agent, may be beneficial for preventing and treating acne [79]. This plant's anti-inflammatory properties are also a
crucial factor in its ability to alleviate psoriasis symptoms [80].

A popular product in the market is Skin Inc. Licorice Serum which is applied directly to the face that contains antioxidant-rich licorice serum that will
soothe irritated skin. The highly concentrated serum minimizes the appearance of aging, calms, and soothes troubled skin [81].

2.4.11 Hamamelis virginiana Linn

Hamamelis virginiana Linn, commonly known as witch hazel, is a native plant found in North America and is mainly used in skin care and cosmetic
products; however, scientific research that supports its efficacy in alleviating acne is limited.[82]. Witch hazel is commonly used to treat different skin
conditions, such as skin itching, irritation, and soreness which are common skin conditions; it can help regulate oil production. It is accessible as a
distilled liquid, cream, and ointment without a prescription [83]. Dickinson's Original Witch Hazel Pore Perfecting Toner is one product on the market
that contains witch hazel; it eliminates debris, balances oil, calms irritation, and refreshes your face to prevent acne breakouts [84].

The European Medicines Agency (EMA) studied using hamamelis hydroalcoholic leaf or bark extracts for treating circulatory and skin disorders [85].
The most abundant polyphenols found in H. Virginiana leaves, and bark are the hydrolyzable and condensed tannins (proanthocyanidins) with
antioxidant and anti-inflammatory effects [86].

The mechanisms of hamamelis extracts' anti-inflammatory effects on the skin are poorly characterized. Plant distillates demonstrated inconsistent
efficacy in treating dermatitis in human investigations described in the scientific literature. However, a pilot trial involving seven healthy people
examined the efficacy of a semi-solid formulation (1 percent witch hazel procyanidins) on sodium lauryl sulfate-induced skin irritation [87].

2.4.12 Ocimum sanctum Linn

Holy basil, also known as Ocimum sanctum Linn, is a herb that may be found all across India and in Indigenous Ayurvedic medicine, its leaves, seeds,
and roots have all been utilized [88]. This herb can be formulated into different formulations to aid in the control of acne. One type of formulation is in
a powder type which can be mixed with other ingredients to form a paste that can be used on the face to provide its effects. One example of such
powder is the “Ocimum sanctum leaf powder” by Banyan Botanicals [89]. Another way to use this herb is through its essential oil. As stated above, the
essential oil of this herb displays great activity against acne. The “Tulsi (Holy Basil) Oil” by doTERRA is one of the examples of such products that
can be bought in the market today [90].

Due to its anti-stress, antioxidant, hepatoprotective, immunomodulating, anti-inflammatory, antimicrobial, antiviral, fungicidal, antipyretic, antidiuretic,
antidiabetic, antimalarial, and hypolipidemic characteristics, this herb has a wide range of medical applications. [88].

The essential of this herb in particular showed good activity as an antibacterial agent against acne, specifically at low dilutions [91]. Linolenic acid,
which can suppress the cyclooxygenase and lipoxygenase pathways of the arachidonate metabolism and is assumed to be the origin of the herb's anti-
inflammatory actions, is said to be present in the essential oil of this plant which is used for the treatment against acne vulgaris [92]. Another study that
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compared the essential oils of different herbs and plants against acne control concluded that holy basil displayed high inhibition of 5-LOX which is
very useful in controlling acne [93]. The study theorized that the high amounts of Eugenol in the essential oil of this herb contributed greatly to this
activity [93]. A study from 2005 also concluded that the active constituent Eugenol found in this plant is largely responsible for the therapeutic

potential of Ocimum sanctum linn[94].

Another study concluded that Ocimum sanctum Linn may include naturally occurring anti-inflammatory and antibacterial compounds that are excellent
for topical usage in the pharmaceutical and cosmetic industries. [95].

This herb can be formulated into different formulations to aid in the control of acne. One type of formulation is in a powder type which can be mixed
with other ingredients to form a paste that can be used on the face to provide its effects. One example of such powder is the Ocimum sanctum, leaf
powder by Banyan Botanicals [89]. Another way to use this herb is through its essential oil. As stated above, the essential oil of this herb displays great
activity against acne. The Tulsi (Holy Basil) Oil by doTERRA is one of the examples of such products that can be bought in the market today [90].

2.4.13 Plumbago zeylanica Linn

The plant Plumbago zeylanica Linn, often known as Chitrak, is a member of the Plumbaginaceae family and it is utilized in Indian traditional medicine.
Plumbago zeylanica's various parts are utilized for diverse ethnomedicinal uses. Its antibacterial, antimycotic, antiviral, as well as its pharmacological
effects, have been investigated [97]. Chitrak from Phyto Life Sciences is an example of a formulation that works as a skin-protecting agent to fend
against skin diseases [96].

The aqueous extract and its partition eradicated Salmonella gallinarum, Escherichia coli, Proteus vulgaris, and more. Plumbago zeylanicaroot with its
alcohol extract was tested for clinical multidrug resistance. The extract displayed high antibacterial action against all tested microorganisms [97].

The antibacterial activity of Plumbago zeylanica Linn’s leaf extract were evaluated on gram positive and gram negative bacteria, such as
Staphylococcus aureus, Bacillus subtilis, and Escherichia coli and Pseudomonas aeruginosa. The phytochemical tests were conducted using the leaf
samples. Alkaloids, glycosides, lignin, tannins, reducing sugars, simple phenolics, saponins, and flavonoids were discovered in the phytochemical
examination and the presence of different secondary metabolites was responsible for the leaves' antibacterial properties [98].

Moreover, in another study, theThe root, seed, and bark of Plumbago zeylanicaare employed in a variety of medicinal processes. For acne-prone skin or
individuals struggling with chicken pox, the powder can be added to bath teas [99].

2.4.14 Pterocarpus santalinus Linn

Pterocarpus santalinus are some of the plants used for healing wounds [100]. Pterocarpus santalinus, often known as Red sanders in English, is a
member of the family called Fabaceae [101]. It’s an endangered species that is only found in Andhra Pradesh [101]. It is known for its distinctive wood,
which has excellent color, beauty, and technical features, and is considered among Japan's greatest luxury [101]. Pterocarpus santalinus is present in
the formulation named ENN Ac Ney Antiacne Face Mask [102].

a pharmacological investigation of its toxic effects and wound-healing capacity in animal tests was presented [100]. A petroleum jelly-based ointment
was created using powder derived out from wood of the Pterocarpus santalinus tree and there are no toxic reactions noted throughout the course of 72
hours [100]. Wounds treated with the test ointment healed far more quickly, therefore, Pterocarpus santalinus is safe and effective for animal models
[100].

Moreover, in using the previous study, they were using the ointment to 6 lower extremity wound patients and recorded [103]. Wound healing was
observed when the ointment was tested [103]. Impacts on hematology metrics are provided to demonstrate the changes, but they cannot make
meaningful inferences from these observations [103]. In another study, the stem bark extract of the plant was discovered to have broad-spectrum
antibacterial properties against the organisms tested [101].

2.4.15 Rheum officinaleBaill

Rheum officinaleBaill, more known as the chinese rhubarb, is one of the well known, tried and tested, Chinese herbal medicine that is usually utilized
as an effective treatment for cooling blood, purging accumulation, and even as a short-lived painless cathartic [104]. Skin care products for acne that
contain Rheum officinaleBaill include Strawberry Rhubarb Hyaluronic Serum and Dermafoliant, both from the company Eminence Organic Skin Care
[105].

A research was carried out in order to explore the antibacterial properties of the Rheum officinaleBaill’s ethanol extract and Rhein against the bacteria
Propionibacterium acnes. Rhein is a cassic acid commonly found in rhubarbs and is usually in a form of glycosides. It is a laxative and an antibacterial
agent. Rhizomes of the chinese rhubarb were collected to create the ethanol extract for the study’s tests. The investigators then utilized numerous
different methods and tests such as the Paper Disc Diffusion Method and more to measure the Rheum officinaleBaill’s ethanol extract’s activity against
the acne-causing bacteria Propionibacterium acnes. The tests gave promising results as the extracts proved to inhibit and exhibited activities against the
bacteria wherein the Rhein content of the rhubarb was the main variable in the extracts antibacterial activity [106].
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2.4.16 Ricinus communis Linn

Castor oil, also known as Ricinus communis Linn, is believed to have antioxidant, anti-implantation, anti-inflammatory, anti-diabetic, central analgesic,
antitumor, larvicidal & adult emergence inhibition, antinociceptive, and antiasthmatic effects. [107]. Castor oil is used as one of the ingredients in a
wide range of products that are now on the market to help treat Acne Vulgaris. One widely used castor oil item in today's market offers 100% pure
cold-pressed castor oil, which may be applied straight to the skin or combined with other ingredients to create DIY face masks. “BriogeoB.Well
Organic Cold-Pressed 100% Castor Oil" is one such item [108.]. Another item called "Cetaphil Derma Control Oil Removing Foam Wash for Oily and
Sensitive Skin" is a face wash that incorporates castor oil as a means of treating and preventing acne on the face [109].

Its anti-inflammatory effects are its main incentive for acne. It was discovered in a 2012 study that this plant has wound-healing capabilities because of
the active components of castor oil, which has antioxidant activity and strengthen collagen fibers to improve circulation and the vitality of collagen
fibrils, which prevents cell damage by boosting DNA synthesis and collagen fiber strength [110]. Ricinoleic acid, along with its derivatives, was
determined to be the primary active component in castor oil based on a 2004 study. It has skin-smoothing and skin-moisturizing effects and is also used
to treat acne [111].

In addition, a 2012 study found that S. aureus, one of the bacteria that causes acne, was successfully inhibited from growing when crude protein
extracts from this plant's seed were used [112].

2.4.17 Rosmarinus officinalis

The Rosmarinus officinalis, most commonly called the Rosemary, is another medicinal plant that researches support for the treatment or prevention of
acne. With this, there are numerous formulations created to help those people with acne. The “Biossance’sSqualane + Tea Tree Balancing Oil” is a
facial oil that uses Rosemary as an ingredient in order to reduce acne breakouts. It is formulated in combination with Tea Tree as it helps control
excess oil and restores hydration [113]. The “Taharat Night Rosemary Anti Acne Cream” is another product that utilizes Rosemary to combat acne.
This product is to be applied during night time and is suitable for normal skin [114].

Rosemary is said to have an anti-inflammatory property that can help treat those with acne. An extract of rosemary is said to contain three bioactive
compounds which are identified to be carnosic acid, carnosol, and rosmarinic acid. All three are identified to have effects on the production of cytokine.
Tests conducted in vivo on mice show that P. acnes induced inflammation was inhibited due to the inhibition or suppression of cytokine production.
Moreover, rosemary is said to have the ability to reduce the activation of NF-kB and normalizes the TLR-2 in vitro [115].

Another study conducted in 2022 wanted to know the clinical efficacy of rosemary gel in comparison to the usual medications used for acne vulgaris
which is the clindamycin / benzoyl peroxide gel. The results showed that the subjects who use the topical rosemary gel had a faster response to
treatment in comparison to those who used the clindamycin / benzoyl peroxide gel. With this, it shows that the rosemary is deemed as a good substitute
agent for treating acne [116].

2.4.18 Santalum album Linn

One of the oldest and most sought-after natural fragrances, Santalum album Linn is also known as Indian sandalwood or White Sandalwood and has
both major medical and commercial value. [117]. There are numerous formulations containing Sandalwood as an effective way to treat acne vulgaris.
According to WInkelman (2018), One of the best treatments for treating acne and reducing acne scars and blemishes is sandalwood powder paste [115].
An example of products that contain Sandalwood formulated into a powder against acne is “Herbs Botanica Chandan (Sandalwood) Powder" [118]
and “Pam Herbals Special Sandalwood DIY Powder For Face pack” [119]. Sandalwood oil is another type of formulation that is readily available in
the market and can also help treat acne vulgaris. An example of a product that contains Sandalwood oil is “pureSCRUBS Ultra Moisturizing
Sandalwood Body Oil Spray” [120].

The anti-inflammatory, antiseptic, and anti-itching effects of this plant are well known [7]. Xanthomonas campestris (-), Bacillus mycoides (+),
Bacillus pumilis (+), E. coli (-), Micrococcus glutamicus (+), Sarcina lutea (+), Salmonella paratyphi (-), Staphylococcus albus (+), and Xanthomonas
malvacearum (-) are all susceptible to the essential oils of this plant, according to a 2017 study [121]. A comparative study that screened 26 different
kinds of essential oils for their antibacterial properties against axilla bacteria displayed the greatest antibacterial activity for sandalwood oil [122].
According to Warnke et al (2009), Methicillin-resistant Staphylococcus aureus and antimycotic-resistant Candida were both successfully combated by
sandalwood oil's antibacterial properties.[123.]. A 2011 study which documented the different home remedies of an Indian household noted that
sandalwood was recommended for acne and fungal infections as it has antibacterial and antifungal properties [124]. Additionally, a 2012 study revealed
that sandalwood was well tolerated in patients and showed a reduced count in acne lesions in 90% of acne patients tested [125]. Suppression of the
COX-1, COX-2, and 12-lipoxygenase pathways, as well as stimulation of keratinocytes and dermal fibroblasts by lipopolysaccharide, are hypothesized
to be the mechanisms by which sandalwood has antibacterial effects. [115].

It was also revealed that Sandalwood oil displayed an anti-inflammatory effect when used against formalin induced paw edema in albino rats. These
properties are essential in controlling and treating acne vulgaris [121].
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2.4.19 Serenoarepens

More commonly called saw palmetto or cabbage palm, the Serenoarepens is part of the arecaceae family and is local to south-east America and the
West Indies. The saw palmetto is one of the more popularly used herbal medications used in treating lower urinary tract symptoms (LUTS). The berries
have been used to treat erectile dysfunction, prostate swelling, testicular atrophy, and inflammation since the early 1700s. The saw palmetto’s berries
are also traditionally utilized as a diuretic and in treating patients with diarrhea and stomach ache [126]. Although most saw palmetto products are in
capsule form and are targeted to aid in prostate health, a product that uses the Serenoarepens as its main ingredient for topical skin care is the Bianca
Rosa Saw Palmetto Cream [127].

Clinicians make use of the Serenoarepens’ fruit in cases where patients with acne vulgaris exhibit high serum androgens or have a polycystic ovarian
syndrome. The fruit negates the effects of the high levels of androgen by the moderate inhibition of the 5-reductase and also with its ability to
antagonize the androgen receptor. The 5-reductase is involved and responsible in activating testosterone into dihydrotestosterone which results in
greasy skin and formation of acne. Furthermore, the counter attacks help in limiting skin acne as the Serenoarepens’ standardized lipophilic extract
constricts the pilosebaceous unit overproduction of sebum. The extracts also constrain the enzyme cyclo-oxidase which is responsible for releasing
inflammation mediators [128,129].

2.4.20 Simmondsiachinensis Schneider

Jojoba, often referred to as Simmondsiachinensis Schneider, is a desert shrub that is indigenous to the Sonoran desert in the southwest of the United
States and northern Mexico [130]. Jojoba oil, which is currently employed in the cosmetic, pharmaceutical, and biofuel industries, is its most valued
product [130]. The market today offers a variety of formulations that consumers could buy to utilize the anti-acne effects of jojoba. One formulation is
in a facial mask form. The product named “Beauty by Earth Hydrating Facial Mask” is a facial mask that utilizes jojoba oil to help cleanse the face
[131]. Another popular formulation for this plant that is utilized in the market today is its essential oil. An example of a product that utilizes the natural
oils of the jojoba is the Now Organic Jojoba oil [132]

Straight chain monomers comprising C-20 and C-22 alcohols and acids, as well as two double bonds, make up the oil [133]. A study noted that this oil
is effective in combating acne and psoriasis [134].

Numerous products and cosmetics (including lipstick, skin creams, skin fresheners, winter care lotions, shampoo, moisturizer, soap), lubricant, anti-
foaming agents, electrical insulators, and plastic industries employ liquid wax and derivatives from the jojoba plant [135]. Additionally, it has medical
benefits for the treatment of skin conditions, ulcers, wounds, burnt skin, and the removal of stretch marks in addition to pharmaceutical usage for
coating pills and producing antibiotics [130].

2.4.21 Saponaria officinalis Linn

The Saponaria officinalis Linn is a plant capable of producing flowers and could live for longer periods of time. It is one of the more recognizable
genus within the Saponaria (Caryophyllaceae) species. These plants are a native to Asian and European countries and are more commonly identified as
soapworts. The plant’s substantially high content of triterpene saponins is helpful in creating a gentle liquid soap which is made from the boiling of its
roots or leaves in water [136]. Examples of products where the extracts of Saponaria officinalis Linn was used as an ingredient are the Alana Mitchell
Daily OC Cream Cleanser and Juniper & Soapwort Gentle Cleanser. They are deep acting cleansers which are suitable especially for anyone with oily,
acne-prone skin, and skins with enlarged pores [137,138].

The Saponaria officinalis Linn is also traditionally used all throughout the world for different medicinal uses. When rubbed onto the skin, the leaves
could function as a sanitizer and repellant. Moreover it could utilized as a diuretic and can be used for diseases associated to the liver.The roots of this
plant are also traditionally used to aid in several ailments such as stomach disorder, rheumatism, cough, bronchitis, bile disorders, respiratory system
diseases, urine remover, bone deformations, liver problems, and skin diseases, especially pimples or acne. The plant’s saponins are ribosome inhibitory
proteins and are synthesized by the plant to exhibit antioxidant, insecticidal, antimicrobial, and anticancer effects [139].

Various studies were conducted which included both in vitro and in vivo types on the Saponaria officinalis Linn extracts wherein it was observed for
antibacterial, anti-inflammatory, antimicrobial, and anti-sebum properties. Compared to a control/reference antibiotic for acne treatment
Chloramphenicol, the antibacterial activity of Saponaria officinalis Linn extracts against Propionibacterium acnes was 1.2 times stronger than the
reference antibiotic [140].

2.4.22 Taraxacumofficinale Linn

Taraxacumofficinale which is commonly known as dandelion, is a member of the Asteraceae, where the sunflower and other flower with yellow bloom
belong. Its leaves, stems, and roots are often used in traditional Chinese medicine for various medical purposes, and it is effective in treating acne.
[141]. There are a few products that use Taraxacum to treat acne. The main content of the products in the market is TaraxacumOfficinale Extract.
Dandelion Extract has hydrating, cleansing, nourishing, toning, anti-inflammatory, and acne-fighting properties. Dandelion Extract is also used in
shampoo, conditioner, and skin care products [142]. A product well known in the market is the Flower Dandelion Facial Toner, which restores PH
balance and avoids drying after cleansing. This multifunctional beauty product, packed with witch hazel extract, dissolves dead skin cells and oil to
cleanse pores [143].
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In traditional Chinese medicine, the dandelion root extract possesses the most significant therapeutic effect.Studies found that dandelion contains
bioactive compounds such as taraxasterol (TS), sesquiterpene lactones, caffecicacid, chlorogenic acid, p-coumaric acid, sinapic acid, ferulic acid,
cichoric acid, and taraxinic acid—D-glucopyranoside that contribute to its anti-inflammatory, antiviral, and antioxidant properties. [144].

According to studies and medicinal journals, Taraxacumofficinale is found to reduce inflammation and pain. It also showed that the dandelion has
pharmacological properties that can treat and fight warts, eczema, acne-prone skin, and other skin problems in traditional medicine. This plant is well
known to be an additive to acne ointments, especially those ointments that use traditional and herbal components as part of a natural treatment [141].

2.4.23 Thymus vulgaris Linn

Garden thyme, or Thymus vulgaris Linn, is a fragrant flowering plant native to the Mediterranean region with known pharmacological effects that
include antimicrobial, anti-oxidant, anti-inflammatory, antiviral, and anticancer eftects [145]. There are a plethora of products today that utilize thyme
for its benefits against acne. One popular type of formulation used today is tincture-type formulations for thyme. One example of a Thyme tincture is
the Thyme tincture from Herb Pharm [146].

The essential oil of this plant was discovered to be effective against P. acnes in a 2010 study in which various essential oils were tested for their
antibacterial activity against the bacterium thought to be the cause of acne [147].

2.4.24 Viola tricolor Linn

Viola tricolor, also known as Heartsease, is a tiny plant and It like to be in partial shade. Flavonoids, Polysaccharides, Phenolic Acids, Volatile Oils,
Carotenoids, Anthocyanins, and Cyclotides are among the secondary metabolites found in Viola tricolor. During the Middle Ages, heartsease
medicines were mostly utilized to treat various skin disorders. Viola extract has antibacterial action, anti-inflammatory, gram-positive and gram-
negative and other therapeutic benefits, according to laboratory tests [148]. An example of a formulation containing Viola tricolor is Herbal Extract
Heartsease EG which comes from the entire herb of Viola tricolor and is a hydroglycolic extract. It has anti-blemish therapeutic and calming effects
used in lotions to reduce blemishes [149].

Furthermore, Viola tricolor has been used as a topical home remedy for skin conditions such as eczema and acne duringthe past. Natural medicine
formulations employ the dried aerial portions of the viola [150]. It includes a variety of therapeutic polyphenols, as well as salicylic acid which is a
well-known antibacterial ingredient included in many advertising and alternative acne treatments [151]. Bulgarians use it to cure coughs, rashes, and
skin conditions including acne, and also used to treat psoriasis in Italy. The ethanolic extract of the entire plant inhibited many bacteria including
Propionibacterium acnes [150]. Additionally, it is an antioxidant, has anti-inflammatory properties, and its extract compresses, calms and relieves acne-
related irritation [152].

Conclusion

One of the most common skin conditions is acne vulgaris, influencing the most, if not all, people's lives at some point. To find the finest treatment
choices for acne, it is necessary to research a wide range of therapy possibilities. Numerous clinical studies have found that traditional herbs have
demonstrated promising action for the treatment of acne. This journal review paper focused on the herbal considerations for the treatment of acne. From
ancient times till the present, communities have relied heavily on natural sources of medicine to cure a wide range of ailments and diseases. Therefore,
these should be investigated further using more advanced technologies as they may offer secure substitutes for synthetic acne medications.
Additionally, the results of additional research could assist dermatologists, researchers, cosmetic surgeons, and other healthcare professionals in using
this natural source of medicine for dermal topical formulations, which leads to the most natural method of treating acne with the most advantages and
the least side effects of synthetic medication. Overall, the use of plants and herbs for the treatment of Acne Vulgaris.However, more study is required to
confirm their safety, effectiveness, and effectiveness against acne.
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