
 

Human Journals 

Review Article  

November 2020 Vol.:19, Issue:4 

© All rights are reserved by Nikita Saraswat et al. 

An Updated Review on Skin Conditions and Its Treatments, with 

Insights on Cellular and Molecular Mechanisms of Drugs 

      

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               

          www.ijppr.humanjournals.com 

 

 

 

 

 

 

 

Keywords:  skin infections, retinoid, anti-inflammatory, anti-

fungal, anti-viral, corticosteroids                           

ABSTRACT  

Background: Skin problems can affect patient lives by 

resulting in psychosocial effects. The most exposed organ is the 

skin of the body. Skin diseases occur worldwide and a matter of 

serious concern. This appreciation for the age, sex, and location 

of lesions. Some common infections which affect the skin such 

as Bacterial infections, Viral infections, Fungal infections, 

Parasitic infections, Rashes, Acne, Warts, Atopic dermatitis, 

Psoriasis, and also including Some medications used in the 

treatment of skin diseases such as anti-fungal, anti-viral, anti-

inflammatory, retinoid, corticosteroids and oral isotretinoin. 

Objective: This review showcases the molecular mechanisms 

involved in skin conditions and their treatments. Method: The 

data were done by selected a combination of review and 

research papers from various databases such as EMBASE, 

Europe PMC, FSTA- Food Science and Technology, Nutrition, 

Google Scholar, PubMed, Merck Index, MedlinePlus, Indian 

citation index, Science Open, PubMed, Scopus, Semantic 

Scholar, World Wide Science, Shodhganga, Science Direct and 

keyword used: mechanism of "antifungal", "antiviral", "anti-

inflammatory", "retinoid", "corticosteroids" "skin diseases 

treatment" from the year 1970-2020. Conclusion: This review 

paper on allopathic medication can cure different types of skin 

diseases. Describe the mechanism of action some drugs such as 

Retinoids influence a various variety of cellular processes 

Griseofulvin effective against Dermatophytes. Amphotericin B 

exerts its action on the major 5 levels of cells. Anti-

inflammatory drug for acne treatment is the inflammatory 

disease of the skin is treated by oral isotretinoin. Antiviral drugs 

used for skin problem treatment mainly used herpes related. 

Corticosteroid medications are used in skin conditions in 

vasculitis and inflammatory diseases. These are effective in 

skin problems and it’s proven by their molecular mechanisms. 
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INTRODUCTION  

Skin diseases are a very common and major health problem. Which is affected by a high 

proportion of the population mostly adults in the whole world [1]. Skin is the outer covering 

and the largest body part of the human body. The skin contains many structures and 

specialized cells [2]. Some most common skin problem was diagnoses such as viral warts, 

sebaceous gland diseases, benign tumors, eczemas, and fungal infections [3]. Skin divided 

into 3 main layers such are epidermis, hypodermis, and dermis, these layers have distinct role 

providers in almost all functions of the skin [4]. Generally about one of the three patient 

practitioners suffers from skin disorder [5]. In nature, most dermatologic diseases are chronic 

[6]. On patients skin diseases can heavy place in psychological burden and emotional which 

far worse than physical impact [7]. Skin problems are effects in youth especially by increased 

consciousness and their beauty of body and most of that aggravates by anxiety [8]. However, 

the skin can be pale, sensitive, dry, sagging, or tired. People lacking in their essential 

nutrients such as B complex vitamins, beta-carotene, and vitamins C and E so they suffer 

from skin drying problems [9].. Damaged skin severely will try to heal by forming scar 

tissue. This occurs depigmented and discolored [10]. Treatments of dermatological are 

divided into 5 external applications of drugs such as physical therapies, systemic therapies 

(oral administration of drugs, and injections), laser therapies, and surgical therapies. These 

treatments are most important in dermatology. In physical therapy including warming/cooling 

and irradiation on the affected site are frequently applied [11]. The skin protects the whole 

body from noxious stimuli like ultraviolet (UV) irradiation, microorganisms, irritants, and 

allergens. And a major role of its makeup and structure, epidermis are particularly the most 

superficial part. Keratinocytes are the main cellular component of the epidermis, but also 

there are melanocytes, gamma delta T-lymphocytes, Merkel cells, and Langerhans cells. 

Keratinocytes preserve their ability in the basal layer of the epidermis to proliferate and also 

upward to form the granular layer and spinous layer [12].  

Some common infections and categories of skin diseases 

Bacterial infections: some skin infections are caused by various bacteria. The most common 

bacteria are streptococci and staphylococci. Bacteria are mostly infected on the topmost layer 

of skin, deeper layers of skin, the follicles. If these infections are not treated right then they 

spread throughout the whole body. For example Lyme disease, impel folliculitis, cellulitis. 
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Generally, these bacterial infections are treated for the best result with antibiotics medicines 

[13].   

Viral infections: These infections occur due to penetrating the virus in the stratum and also 

infected in the inner layer of skin. For example shingles (herpes zoster), herpes simplex 

warts.  Some common viral infections are measles, chickenpox. Viral infection cannot be 

treated with antibiotics medications.  

Fungal infections: Fungal infection occurs due to harmless fungi which always present on 

the surface of the skin. This infection due to when fungal organisms enter the body. These are 

usually superficial, hair, nails, affecting the skin, athlete's foot, ringworm, lock, and itch. For 

people who take a longtime antibiotic with a suppressed immune system, fungi may spread 

into the body and caused serious disease. 

Parasitic infections: These infections are also known as epidermal parasitic skin diseases 

(EPSD). EPSD occur worldwide and known since the earliest times. EPSD consists of some 

parasite exposure like scabies and lice. Particular six EPSD is most important such as scabies, 

tungiasis (sand flea disease), and hookworm-related cutaneous larva migrans (HrCLM), and 

pediculosis this including body lice, head lice, and pubic lice infestation. The EPSD host-

parasite restricted for interaction to the stratum corneum, and the upper layer of the 

epidermis, the complete ectoparasites life-cycle. In parasitic infection consider the 

leishmaniasis, onchocerciasis, and loiasis and also affected the dermis layer of the skin [14].  

Rashes: The red inflamed area of skin is a symptom of rashes. These are seen in individual 

spots and or in also group spots. Due to cause by allergy, infection, irritation, and underlying 

disease. These occur by structural defects like malfunctioning oil glands and pores blocked. 

Acne: It is also called pimples. It is a very common condition of the skin and is characterized 

by so many spots which are called papules, nodules cysts, pustules, and comedones like 

blackheads and whiteheads. Acne coincides with development when puberty of androgen 

hormones, these hormones occur by the sebaceous gland which produces the sebum (oil), 

which blockage and associated the typical spots with acne on the skin surface [15, 16, 17]. 

Warts: Warts are common skin diseases caused by Human Papilloma Virus. There are 2 

types such as plantar warts (verruca plantaris) and common warts (Verruca Vulgaris). Warts 

are flesh-colored lesions by occurring most frequently on the fingers, hands, and knees. 
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Atopic dermatitis (eczema): It is a common inflammatory skin condition that manifests as a 

red and scaly rash that is very itchy. It inherited condition which runs in families along with 

hayfever and asthma. It affects the face in infants on their behind the knee and elbow with 

increased depending on age and environmental exposure irritants [18].   

Tumors and cancers: When skin cells begin faster multiply than normal skin cells these 

growths arise and formation of tumors and cancer. Even not every skin growth was 

cancerous.  Only a few tumors are harmless and cannot be spread. Skin cancer was the most 

common of all the cancer types and mostly this affecting in 800,000 Americans every year. It 

is generally caused by sun exposure and there have 90% of cases. The three categories of skin 

cancers are basal cell cancer it is the most curable, squamous cell cancer which may spread, 

and malignant melanoma is the most deadly form. It prevents by protecting the skin against 

the damaging by ultraviolet rays effects. Improve the chances by early detection to cure and 

Regular self-examinations [19]. 

Psoriasis: Psoriasis is a common inflammatory skin disease. This is characterized by a scaly 

rash, red, and can be itchy. A typical lesion is a distinctly raised plaque by silvery scale. It 

classically occurs on the knees, elbows, and the scalp, but it can affect any part of the body 

on occasion, also in the flexures. It can affect the nails to become pitted, fragile, and 

discolored [20].  

Some medications used in the treatment of skin diseases by dermatological condition  

Describe the dermatological conditions studied by identified the drugs used as self-

medication in every skin disease is shown in table no.1 [21-26].   
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Table No. 1: Enlists the dermatological condition and some medications used [21-26]  

S.No. Dermatological conditions Medications 

01. Psoriasis Not specify the therapeutic strategies used.  

02. Scabies 

Topical used: Antifungal drugs, Soaps, herbs, and 

creams with corticosteroids, antibiotic creams, and also 

used  antihistamines, anti-scabies lotion 

03. 
Several dermatological 

conditions 

Topical: Anti-acne medications, moisturizing products 

combinations, antifungal, corticosteroids, and barrier 

creams, bought from street vendors,  

Systemic: Anti-histamines, analgesics, antibiotics and 

Corticosteroids. 

The vehicle used in the treatment of skin diseases 

The main function of vehicles helps to permeate the skin. These act on agents who have some 

actions like cooling, lubrication, drying, and including hydration, purification, protection, 

softening, and itch relief. Vehicles should be colorless, non-stimulating, stable (non-

denaturing), and scentless, moderately viscous, and moderately absorbable further describe in 

table no. 2 [27].   

Table No. 2: Below are some vehicle used in the treatment of various skin diseases [27] 

S.No Vehicles Characteristics     Skin lesions target 

01. Lotion 
No greasy feeling, easily apply on 

the scalp. 
On the scalp eczematous lesions  

02. Ointment 

Oleaginous-Least irritating, 

superior in skin protection 

emulsified- oleaginous ointment, 

Less greasy than readily  

penetrates the skin 

Any skin lesion 

03. Cream Readily penetrates the skin. Chronic hypertrophic lesions. 

04. Tape 
Strong protective effect and drug 

Penetration 
 lichenified lesions 
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Allopathic medication and their mechanism of actions for the treatment of skin 

disorder:   

Retinoid: Retinoid are those medications which are Retin-A and Tazorac. In gels formulation 

or creams formulation and derived from vitamin A for used to treat skin conditions like acne. 

A family comprises of retinoid are vitamin A (retinol) and its various natural derivatives are:  

retinoic acid, retinaldehyde, esters, and retinyl and also having a large group of family for 

synthetic derivatives [28].  Retinol having a 20-carbon molecule that consists of a side chain 

with four double bonds alcohol end groups, cyclohexyl ring. Hence, all-trans-retinol is their 

name. Vitamin A does not be synthesized from the body where it needed to be supplied to the 

body. Naturally, they are present in the form of ester and beta-carotene [29]. In keratinocytes, 

retinoids are found in basically two types:  retinyl esters – probably in the storage form and 

retinol. This esterification is completed by two enzymes such as lecithin: retinol 

acyltransferase and acyl CoA: retinol acyltransferase. Metabolism of retinyl esters in retinol 

is done by retinyl ester hydrolase [30]. Retinoids are involved in commonly some skin 

disorders such as embryogenesis, differentiation, vision, growth, proliferation, inflammation, 

and apoptosis. Retinal is an essential part of vision and rhodopsin pigment [31]. 

Classification of retinoid-based on reflecting a time of introduction and structural features 

and into four generations the first generation involved: retinol, retinaldehyde, tretinoin, 

isotretinoin, alitretinoin, and second-generation are: etretinate and acitretin the third 

generation are: adapalene, tazarotene the fourth generation are: seletinoid G [32].  

Mechanism of action of retinoid 

Retinoids are well known to influence a various variety of cellular processes such are 

differentiation, cellular growth, cell surface alterations, and immune modulation. So many 

tissue effects are mediated by their interaction by their nucleic acid receptors and specific 

cellular.  

The cytoplasm receptors include the Cellular Retinoic acid-binding protein which was a type 

I and type II [33]. In 1987 the nucleic acid receptors were discovered to reveal the 

mechanism of action for tretinoin and their analogs bring about their biological effects. These 

nuclear receptors (tretinoin) are related to nuclear DNA transcription factors. They comprise 

two groups and each is encoded by 3 genes. The nuclear retinoic acid receptor called RARs 

and consists of three forms RAR-  RAR-, RAR- they are activated by RAR all-trans-
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retinoic acid (tretinoin). RAR distinct to the DNA and retinoid-binding domains, in the skin 

of human RARs comprises of retinoid X receptors (RXRs) in the form of heterodynes [34]. 

RARs and RXRs are present in the normal skin to provide the necessary machinery for the 

retinoid repair process in the photodamaged skin. The heterodimer complex binds in the 

DNA which is known as retinoic. Heterodimer bind only RAR specific retinoid (tretinoin) to 

RARE and initiate transcriptional activity, retinoid (9-cis retinoic acid) does not consist 

confer additional trans-activation induced by the RAR retinoid which showed in fig 1. 

Associate the RXR protein with the presence of RAR protein. This way is probably topical 

retinoid for improving photoaging [35, 36].  

 

Figure No. 1: Mechanism of action of retinoids showing the role of Cellular Retinoic 

acid-binding protein [37]. 

Anti-fungal drugs 

Superficial fungal infection is a very common disease of the skin. Diagnoses of fungal 

infection of the skin by physical examinations such as skin scrapings for microscopic 

examination, Wood's lamp, and fungal cultures [38]. These infections include tinea pedis, 

Tinea versicolor, tinea corporis, Malassezia furfur, and candidal infections, tinea capitis, tinea 
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cruristinea manuum, and tinea barbae. In fungal infection diseases used oral and topical 

agents for treatment modalities. Oral therapies include ketoconazole, griseofulvin, and 

itraconazole, and topical treatments, including nystatin, haloprogin, miconazole, selenium 

sulfide, tolnaftate, clotrimazole, and sodium thiosulfate. Dermatophytes are fungi and it 

causes a superficial infection on the skin. This infection transmission spread from person to 

person by animal or soil contact [39]. On the scalp, the fungal infection is referred to as tinea 

pedis, which is SFI of foot and groin infection referred to as tinea cruris and other SFI due to 

tinea corporis [40]. Candida skin infection is very common which occurs in any area of the 

body. This is found in intertriginous regions. This infection is affected where the two skin 

areas rub together includes the groin, skin folds, between fingers, and toe. The fungus thrives 

in moist, sweaty, and warm conditions [41].   Candida infections tend to be more prevalent in 

such infants, diabetes people, inflammatory disorders patients, weakened immune system, 

working in wet conditions, overweight. Symptoms on body location are rashes, cracks in the 

skin, red or purple patches, soreness, white, flaky substance, scaling, and erythema, and 

maceration, red and white lesions in the mouth.  

Mechanism of action of antifungal drugs   

Griseofulvin 

Griseofulvin is obtained from streptomyces griseus and it is effective against Dermatophytes. 

Griseofulvin react by disrupting spindle and binds to tubulin and cytoplasmic microtubule 

production inhibiting the mitotic spindle formation which results in the inhibition separation 

of small nuclei and fungal mitosis [42, 43]. 

Amphotericin B 

Amphotericin B is a polyene antifungal drug and developed in the 1950s and is used 

intravenously to treat candidiasis, cryptococcal meningitis, invasive aspergillosis, and 

mucormycosis. In vitro resistance to amphotericin B is common such as A. terreus, Fusarium 

species, Aspergillus tanneri, and Scedosporium prolificans these show a polyene resistance 

[44, 45]. AmB was affected on the fungal cell based on two methods: ergosterol binding at 

the membrane then inducing pore formation and induction of oxidative damage by ergosterol 

sequestration. Amphotericin B exerts its action on major 5 levels on cells such are: at 

membrane AmB bind on ergosterol (1) pore formation, induction of ergosterol sequestration 

(2) consisting of a membrane stability disruption. Amphotericin B induces oxidation burst. 
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The remaining mechanism of this was unknown, but several possibilities by Amphotericin B 

act as prooxidant directly (3) and reactive oxygen species (ROS) induce as accumulation. So, 

the intracellular effect may require binding on ergosterol previously (4) ROS is a product of 

respiratory chain so it cannot be discarded that’s way Amphotericin B influences the activity 

of mitochondrial (5) in this way contribute the oxidation burst. The effect of multiple 

deleterious free radicals on essential compounds of cells such as protein, DNA, membrane, 

mitochondria were resulting in cell death shown in fig no.2 [46- 48].  

 

Figure No. 2: Mechanism of action of Amphotericin B and its binding sites for causing 

DNA damage, membrane damage, etc. [49]. 

Anti-inflammatory drug for acne treatment  

The most common inflammatory disease on the skin is Acne vulgaris. It affects Up to 80% of 

adolescents of whole countries [50]. The main four major factors involved in acne 

pathogenesis are hyperpolarization, increased sebum production, comedo formation, 

perifollicular inflammation [51]. 
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Oral isotretinoin: 

Oral isotretinoin molecular name 13-cis retinoic acid, an isomer of All-trans retinoic acid 

(ATRA). It was used in the treatment of recalcitrant acne for about four decades [52]. Their 

use has successfully proven by many patients with severe acne and also their decreased 

sebum production and reduction of the marked inflammatory lesion [53, 54, 55]. The sebum-

suppressive action of isotretinoin which is not related to lipid synthesis decreases individual 

sebocytes, but they consist of sebocytes death. For modifying gene expression the Sebocytes 

are 13-cis retinoic acid with ATRA to bind and activate the retinoic acid receptors [56].  

Mechanism of action of Oral isotretinoin: 

p53 is a transcription factor that is the key effectors of all anti-acne. Isotretinoin-induced p53-

mediated sebocytes apoptosis. Isomerized is isotretinoin in sebocyte to ATRA (all-trans-

retinoic acid), which is transported to the nucleus via cellular retinoic acid-binding protein 2 

(CRABP2). In the nucleus, ATRA binds to retinoic acid receptor (RAR) and genes of RAR-

responsive activates like TP53, which promotes the p53expression. ATRA has induced ARF 

expression and promotes the p14expression, which is a regulator of negative MDM2 (mouse 

double minute 2), the p53  the key inhibitor via p53proteasomal degradation. Signaling of 

increased IGF-1 is reduced by p53 and reduced the kinase AKT activity, that phosphorylation 

via inhibits theFoxO1 and FoxO3 activity but MDM2 is stimulated. Thus, increases the 

activity of p53stimulates via its induction of direct transcriptional and Its MDM2 of a 

negative regulator of inhibition of posttranslational. Subsequently, activates of p53 is 

increased, proteins of several apoptosis-promoting like TRAIL (tumor necrosis factor-related 

apoptosis-inducing ligand). p53-attenuated signaling reduces of IGF-1  the survivin 

expression, a critical caspase 3inhibitor. p53-induced BLIMP1 expression and suppresses c-

Myc of FoxO3, a key transcription sebocyte differentiation factor. The outcome of the final is 

apoptosis of sebocyte, the primary isotretinoin mechanism induced suppression of sebum 

shown in fig 3.   
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Figure No. 3: A representative diagram of Mechanism of action of isotretinoin and the 

involvement of transcription factors associated [57, 58]. 

Antiviral agents 

Antiviral agents are very common to include acyclovir, famavir, and Valtrex [59]. Antiviral 

chemotherapy clinical benefits for the majority of symptomatic patients [60].Palliative 

measures like cotton underwear, saline bathing loose-fitting cold compress, on affected area 

keep clean and dry and should be used a topical zinc cream application [61,62]  Systemic 

antiviral drugs can certainly control the symptoms and signs of herpes when used to treat first 

clinical and recurrent episodes. However, these drugs do not eradicate with the latent virus 

[63, 64] Antiviral drugs are used for skin conditions treatment including also herpes related 

[65].  

Currently, three drugs are used for the treatment of genital herpes: valacyclovir, acyclovir, 

and famciclovir [66, 67]. Herpes simplex virus infection (HSV) causes recurring episodes of 

painful, small, fluid-filled blisters on the mouth, skin, lips, eyes, or genitals. This is a very 

contagious viral infection, spread by direct contact with sores contact with an affected area 

when there are no sores are present [68, 69] Acyclovir is highly active than the HSV-1 but 

slightly low active against the HSV-20 [70].  
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Mechanisms of action of anti-herpes simplex virus 

The antiviral activity of acyclovir by viral thymidine kinase and intracellular conversion of 

acyclovir, and the monophosphate by cellular kinases subsequent conversion into active 

triphosphate and diphosphate. This is replication by inhibiting the herpes virus, DNA 

polymerase enzyme, and this active by inhibits of viral DNA synthesis. The initial activation 

occurs viral thymidine kinase so the whole process is highly selective for infected cells. 

Famciclovir and Valacyclovir are prodrugs. By compared acyclovir the penciclovir less 

potent 100-160 times for inhibiting the viral DNA polymerase but has a higher intracellular 

concentration and longer half-life. Viral DNA synthesis inhibits by penciclovir through 

competitive inhibition and irreversible DNA polymerase preferably than DNA chain 

termination. Penciclovir do not indicate the HSV-2 infections shown in fig 4[71, 72, 73]. 

 

Figure No. 4: Mechanism of action of the anti-herpes simplex virus and the role of 

prodrugs in controlling the virtual infection [74]. 

Corticosteroids:  

These medications can help treat skin conditions such as vasculitis and inflammatory diseases 

like psoriasis and eczema [75]. Topical steroids prefer by Dermatologists to avoid side-
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effects, for treat skin conditions it is used including eczema and this medication come in 

various form such as lotion, creams, ointment [76, 77, 78].   

Glucocorticoids: 

It is a type of corticosteroid hormone; it was effective in suppressing and reducing 

inflammation in the immune system. The immune system responds with harmful substances 

by the way of inflammation, and also the healing process, trauma [79]. Topical 

glucocorticoids are a choice for treating many types of inflammatory dermatoses [80].  

Mechanism of action of Lipocortin 1 in skin  

LC1 Staining was present in the sweat glands of the epithelium of human and pig skin [81, 

82]. The different pools have been identified as LC1 shown in fig no 5. LC1 is found in the 

skin of the upper and middle layers of epidermal cells within the cytoplasm [83].  LC1 

movement of the cell membrane is shown active protective response in skin diseases. LC1 

binding to phospholipids they decreasing the production of inflammatory prostanoid [84, 85, 

86], and also LC1 movement was EGF receptor/tyrosine kinase increases in which LC1 

substrate [87]. Therefore, it could be the net availability of LC1 for fact reduced [88]. Almost 

all these studies have mentioned concentration so far on the basal LC1 expression of skin 

disease. LC1 mediator of the anti-inflammatory effects in topical GC therapy [88, 89].  

 

Figure No. 5: A representation of the Cellular distribution of Lipocortin 1 in the sweat 

gland in the skin [90]. 
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DISCUSSION  

Skin is the largest organ of the whole body. The skin protects from invasive germs and 

viruses and affected environmental factors like sunlight and cold. It maintains regulating 

body temperature and responsible for the sense of touch. Some skin diseases psoriasis, 

cancer, acne, rashes.  Allopathic medication is good for the acutely injured and also when 

crisis. Patients can suffer for some common skin problems as self-limited and irrelevant. The 

topical medication frequently used of topical drugs such as masking of skin diseases and 

bacterial resistance [91]. In India, skin diseases severity growing is further emphasized by 

WHO World Health Organization, skin disease under non-communicable diseases. In year of 

2013 10 percent prevalence rate population [92].  Some allopathic agents which used in skin 

diseases and their mechanism of action. Amphotericin B used in formulation Injection 10mg, 

25mg, 50mg and Selective fungicide against fungal sterol and in fungal membrane binds to 

ergosterol, by forming amphotericin B pores leakage by alter permeability and cell death 

[93]. Flucytosine (5-FC) formulation used as Capsule 250mg, 500mg taken up drug by fungal 

cell via converted cytosine deaminase, DNA synthesis inhibition, thymidylate synthase 

inhibition, fluorouracil (5-FU). Clotrimazole formulation used as a lotion, cream Gel 1%, 

Powder, Tablet 100mg and ergosterol local irritation inhibited allergic reactions and 

applicable topical synthesis for leading the fungal cell impaired membrane and activity [94]. 

Fluconazole Terbinafine as the formulation of Tablet 50mg to 250mg. Inhibition of squalene 

epoxidase. Tolnaftate formulation as Cream, Lotion 1%, and squalene epoxidation inhibited. 

Undecylenic acid formulation used as Ointment salicylate 2.5%, Zinc undecenoate 8%. This 

organic acid interacts with components in the cell membrane [95]. Skin Rash is a common 

symptom in people suffering from coronavirus [96]. Hence a new wave of SARS and 

coronaviruses have opened new research avenues to look out for drugs for treating skin 

conditions raised due to coronavirus infections.  

SUMMARY 

This review showcases the molecular mechanisms involved in skin conditions and their 

treatments.  The data were selected from research papers in databases such as EMBASE, 

Europe PMC, Google Scholar, PubMed, Merck Index, MedlinePlus, Indian citation index, 

Science Open, PubMed, Scopus, Semantic Scholar, World Wide Science, Shodhganga, 

Science Direct. Here we have described the mechanism of action some drugs such as 

Retinoids. Most cellular and molecular pathways have been discussed in this paper which 
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outlines the role of anti-inflammatory, anti-fungal, anti-viral medications in treatment of skin 

conditions. Some available marketed products from treating skin conditions are Ketoconazole 

(Nizoral), Clotrimazole (Lotrimin), and terbinafine. 

 Future prospective  

The mechanism of actions of the allopathic drug must be studied deeply to understand the 

disease conditions which will help in formulating new derivatives for treating various 

diseases of the skin. New research must also be directed on understanding the mechanism of 

action of coronaviruses on causing skin rashes on people suffering from the virus during and 

post infections and similar drugs must be studied to work effectively in these conditions.  

List of Abbreviations: 

Ultraviolet = UV 

Epidermal parasitic skin diseases = EPSD 

Hookworm-related cutaneous larva migrans = HrCLM 

 Retinoic acid receptor called = RARs 

Retinoid X receptors = RXRs 

Superficial fungal infection = SFI 

Reactive oxygen species = ROS 

All-trans retinoic acid = ATRA 

Cellular retinoic acid binding protein 2 = CRABP2 

Mouse double minute 2 = MDM2 

Herpes simplex virus infection = HSV 

Lipocortin 1 = LC1 

Conflict of interest 

The author no conflict of interest expresses.  



www.ijppr.humanjournals.com 

Citation: Nikita Saraswat et al. Ijppr.Human, 2020; Vol. 19 (4): 573-593. 588 

ACKNOWLEDGMENT: 

We are very thankful to the Institute of Pharmacy Pranveer Singh Institute of Technology, 

Kanpur, Uttar Pradesh, India, for motivating us and supporting throughout our work. 

REFERENCES  

1. Umadevi U. and Umakanthan T. Alternative Therapy of Skin Diseases in Cattle. J Infect Dis Diagn, 2016; 

1:108. 

2. Marks JG, Miller J. Looking bill and Marks Principles of Dermatology.  Elsevier Inc 2006; 4:6: 336 

3. Johnson MT, Roberts J. National Center for Health Statistics: Skin conditions and related need for medical 

care among persons 1–74 years, United States,1978; 212: 1971–1974. 

4. Proksch E, Brandner JM, Jensen JM. The skin: An indispensable barrier. Exp Dermatol 2008; 17:1063-72. 

5. Grice EA, Kong HH, Conlan S, Deming CB, Davis J, Young AC, et al. Topographical and temporal diversity 

of the human skin microbiome. Science 2009; 324:1190-2. 

6. Ayer J, Burrows N. Acne: More than skin deep. Postgrad Med J 2006; 82:500-6. 

7. Augustin M, Herberger K, Hintzen S, Heigel H, Franzke N, et al. Prevalence of skin lesions and need for 

treatment in a cohort of 90 880 workers. Br J Dermatol 2011; 165: 865–873. 

8. Plunkett A, Merlin K, Gill D, Zuo Y, Jolley D, et al. The frequency of common nonmalignant skin conditions 

in adults in central Victoria, Australia. Int J Dermatol 2011; 38: 901–908. 

9. Madison KC. Barrier function of the skin: “la raison d’être” of the epidermis. J Invest Dermatol 2003; 

121:231-41. 

10. Tabassum N. Hamdani M. Plants used to treat skin diseases. Pharmacognosy Reviews, 2014;8:15-52.  

11. Hermanns JF, Petit L, Pierard-Franchimont C, et al. Assessment of topical hypopigmenting agents on solar 

lentigines of Asian women. Dermatology. 2002; 204:281–286. 

12. Elias PM. Epidermal lipids, barrier function, and desquamation. J. Investig. Dermatol. 1983; 80:44–49. 

13. Chakraborty A, Brantner A, Mukainaka T, Nobukuni Y, Kuchide M, Konoshima T, et al. Cancer 

chemopreventive activity of Achyranthes aspera leaves on Epstein-Barr virus activation and two-stage mouse 

skin carcinogenesis. Cancer Lett 2002; 177:1-5. 

14. Norgan AP, Pritt BS. Parasitic Infections of the Skin and Subcutaneous Tissues. Advances In Anatomic 

Pathology, 2018;1. 

15. Kirwan LA. Treatment based multi-Specialty skin classification system. Guidelines for assessing skin 

response to cosmetic treatments. J Skin, 2018;2:15-17. 

16. Rasheed A, Shama SN, Joy JM, Reddy BS, Roja C. Formulation and evaluation of herbal anti-acne 

moisturizer. Pak J Pharm Sci 2012; 25:867-70. 

17. Van Ratingen A.R. Case Report: Angiolymphoid Hyperplasia with Eosinophilia of the Nose. Dermatol Case 

Rep.2016; 1:105. 

18. Zaid FE, Abudsalam N. Cutaneous Manifestation of Systemic Lupus Erythematosus [SLE], Correlation with 

Specific Organ Involvement, Specific Auto Antibodies and Disease Activity and Outcome. Dermatol Case Rep, 

2016;1: 108. 

19. Cibin TR, Devi DG, Abraham A. Chemoprevention of two-stage skin cancer in vivo by Saraca asoca. Integr 

Cancer Ther, 2012; 11: 279–86. 

20. Teshome D, Derso S.Prevalence of Major Skin Diseases in Ruminants and its Associated Risk Factors at 

University of Gondar Veterinary Clinic, North West Ethiopia. J  Veterinar Sci Technol, 2015; 13: 002. 

21. Padoveze EH, Nascimento LF, Ferreira FR, Neves VS. Cross-sectional descriptestudy of topical self-

medication in a hospital dermatology department in the stateof São Paulo. An Bras Dermatol. 2012; 87:163-5. 

22. Mouhari-Toure A, Kombaté K, Saka B, et al. Self medication for dermatologic conditions in Lomé, Togo. 

Med Trop (Mars). 2010; 70:303-4. 

23. Kovacs FT, Brito MFM. Disease perception and self medication in patients with scabies. An Bras Dermatol. 

2006; 81:335-40. 



www.ijppr.humanjournals.com 

Citation: Nikita Saraswat et al. Ijppr.Human, 2020; Vol. 19 (4): 573-593. 589 

24. Kilkenny M, Stathakis V, Jolley D, Marks R. Maryborough skin health survey: prevalenceand sources of 

advice for skin conditions. Australas J Dermatol. 1998; 39:233-7. 

25. Kivelevitch DN, Tahhan PV, Bourren P, Kogan NN, Gusis SE, Rodríguez EA. Selfmedication and 

adherence to the treatment in psoriasis. Int J Dermatol.2012; 51:416-9. 

26. Estève E, Ah-Toye C, Nseir A, Martin L. Use of non prescription drugs for acute dermatoses.A prospective 

study of 111 hospitalized patients. Ann Dermatol Venereol. 2005; 132:372-3. 

27. Calame A, Widgerow AD. Histological Changes Associated with Extracellular Matrix-Remodeling Topical 

Therapy. Dermatology Case Reports, 2017;3: 1-4. 

28. Antille C, Tran C, Sorg O, et al. Penetration and metabolism of topical retinoids in ex-vivo organ-cultured 

full-thickness human skin explants. skin pharmacol physiol, 2004;17:124–8. 

29. Roos TC, Jugert FK, Merk HF, et al. Retinoid metabolism in the skin. Pharmacol Rev, 1998; 50:315–33. 

30. Törmä H, Vahlquist A. Vitamin A esterifi cation in human epidermis: A relation to keratinocytes 

differentiation. J Invest Dermatol, 1990; 94:132–8. 

31. Fisher GJ, Datta SC, Talwar HS, et al. The molecular basis of sun induced premature ageing and retinoid 

antagonism. Nature, 1996; 379:335–8. 

32. Astrom A, Tavakkol A, Pettersson U, et al. Molecular cloning of two human cellular retinoic acid-binding 

proteins (CRABP). J Biol Chem, 1991; 266:17662–6. 

33. Aslam MN, Fligiel H, Lateef H, et al. PADMA 28: A multi-component herbal preparation with retinoid like 

dermal activity but without epidermal effects. J Invest Dermatol, 2005; 124:524–9. 

34. Giguère V, Ong ES, Segui P, et al. Identification of a receptor for the morphogen retinoic acid. Nature, 

1987; 330:624–9. 

35. Nagpal S, Athanikar J, Chandraratna RA. Separation of transactivation and AP1 antagonism functions of 

retinoic acid receptor alpha. J Biol Chem, 1995; 270:923–7. 

36. Olsen EA, Katz I, Levine N, et al. Tretinoin emollient cream: a new therapy for photodamaged skin. J Am 

Acad Dermatol, 1992; 26:215–24. 

37. Aubert et al. Topical trifarotene: a new retinoid: Br J Dermatol 2018; 179:442–456. 

38. Allen HB, Honig PJ, Leyden 11, McGinley K. Selenium sulfide. Adjunctive therapy for tinea capitis. 

Pediatrics 1982; 69: 81-83. 

39. Caravati C, Hudgins EM, Kelly L. Tinea pedis in children. Cutis 1976; 17: 313-314. 

40. Lucky AW. Epidemiology, diagnosis, and management of tinea capitis in the 1980s. Pediatric Dermatology 

1985; 2: 226-228. 

41. Coste AT, Karababa M, IscherF, BilleJ, Sanglard D. TAC 1, transcriptional activator of CDR genes, is a 

new transcription factor involved in the regulation of Candida albicans ABC transporters CDR1 and CDR2. 

Eukaryot. Cell 3, 2004; 1639–1652. 

42. Francois IE, Aerts AM, Cammue BP. and Thevissen K. Currently used antimycotics: spectrum, mode of 

action and resistance occurrence. Curr. Drug Targets 2005; 6: 895–907. 

43. Franz R, Kelly SL, Lamb DC, Kelly DE, Ruhnke M. and Morschhauser J. Multiple molecular mechanisms 

contribute to a stepwise development of fluconazole resistance in clinical Candida albicans strains. Antimicrob. 

Agents Chemother. 1998; 42:3065–3072. 

44. Blum G, Hörtnagl C, JukicE, ErbeznikT, PümpelT, Dietrich H. Et al. New insights into amphotericin B 

resistance in Aspergillus terreus. Antimicrob. Agents Chemother. 2013; 57:1538–1588. 

45. Espinel-Ingroff A, Diekema D J, Fothergill A, et al. Wild-type MIC distributions and epidemiological cutoff 

values for the triazoles and six Aspergillus spp. for the CLSI broth microdilution method (M38-A2 document). 

J. Clin. Microbiol. 2010; 48:3251–3257. 

46. Hartsel SC, Benz SK, Ayenew W. and Bolard J. Na+, K+ and Cl-selectivity of the permeability pathways 

induced through sterol-containing membrane vesicles by amphotericin B and other polyene antibiotics. 

Eur.Biophys.J.1994; 23:125–132. 

47. Chattopadhyay A. and Jafurulla M. A novel mechanism for an old drug: amphotericin B in the treatment of 

visceral leishmania- sis. Biochem. Biophys. Res.Commun. 2011; 416:7–12. 

48. Finkelstein A. and Holz R. Aqueous pore screated in thin lipid membranes by the polyene antibi- otics 

nystatin and amphotericin B. Membranes. 1973; 377–408. 



www.ijppr.humanjournals.com 

Citation: Nikita Saraswat et al. Ijppr.Human, 2020; Vol. 19 (4): 573-593. 590 

49. Mesa-Arango AC, Scorzoni L. & Zaragoza O. It only takes one to do many jobs: Amphotericin B as 

antifungal and immunomodulatory drug. Frontiers in Microbiology. 2012; 3. 

50. Lynn DD, Umari T, Dunnick CA, Dellavalle RP. The epidemiology of acne vulgaris in late adolescence. 

Adolesc Health Med Ther. 2016; 7:13–25. 

51. Moradi Tuchayi S, Makrantonaki E, Ganceviciene R, Dessinioti C, Feldman SR, Zouboulis CC. Acne 

vulgaris. Nat Rev Dis Primers. 2015; 1:15029. 

52. Peck GL, Olsen TG, Yoder FW, Strauss JS, Downing DT, Pandya M, et al. Prolonged remissions of cystic 

and conglobate acne with 13-cis-retinoic acid. N Engl J Med. 1979; 300:329–33. 

53. Strauss JS, Stranieri AM. Changes in long-term sebum production from isotretinoin therapy. J Am Acad 

Dermatol. 1982; 6:751–6. 

54. Melnik B, Kinner T, Plewig G. Influence of oral isotretinoin treatment on the composition of comedonal 

lipids. Implications for comedogenesis in acne vulgaris. Arch Dermatol Res. 1988; 280:97–102. 

55. Plewig G, Wagner A. Anti-inflammatory effects of 13-cis-retinoic acid. An in vivo study. Arch Dermatol 

Res. 1981; 270:89–94. 

56. Tsukada M, Schröder M, Roos TC, Chandraratna RA, Reichert U, Merk HF, et al. 13-cis retinoic acid exerts 

its specific activity on human sebocytes through selective intracellular isomerization to all-trans retinoic acid 

and binding to retinoid acid receptors. J Invest Dermatol.2000; 115:321–7. 

57. Melnik BC. p53: key conductor of all anti-acne therapies. Journal of Translational Medicine, 2017;15:1 

58. Zhang X, Tang N, Hadden TJ, Rishi AK. Akt, Fox O and regulation of apoptosis. Biochim Biophys Acta. 

2011; 1813:1978–86. 

59. Lukambagire AH, Kini LC. and DaudiM. Complicated case of scabies in a health care provider. J Skin, 

2018;2:1: 7-10. 

60. Strick LB, Wald A. Diagnostics for herpes simplex virus: is PCR the new gold standard. Mol Diagn Ther 

2006; 10:17-28. 

61. Brown ZA, Gardella C, Wald A, Morrow RA, Corey L. Genital herpes complicating pregnancy. Obstet 

Gynecol 2005;106:845. 

62. CDC. Sexually transmitted diseases treatment guidelines, MMWR 2006; 55:11. 

63. Gupta R, Wald A. Genital herpes: antiviral therapy for symptom relief and prevention of transmission. 

Expert Opin Pharmacother 2006; 7:665-75. 

64. Martinez V, Caumes E, Chosidow O. Treatment to prevent recurrent genital herpes. Curr Opin Infect Dis 

2008; 21:42-8. 

65. Tyring S, Berger T, Yen-Moore A, Tharp M, Hamed K. Singleday therapy for recurrent genital herpes. Am J 

Clin Dermatol 2006; 7:209-11 

66. Fatahzadeh M, Schwartz RA. Human herpes simplex virus infections: Epidemiology, pathogenesis, 

symptomatology, diagnosis, and management. J Am Acad Dermatol 2007; 57:737-63. 

67. Kaliaperumal K. Recent advances in management of genital ulcer disease and anogenital warts. Dermatol 

Ther 2008; 21:196-204. 

68. Gupta R, Warren T, Wald A. Genital herpes. Lancet 2007; 370:2127-37. 

69. Reyes M, Shaik NS, Graber JM, Nisenbaum R, Wetherall NT, Fukuda K, et al. Task Force on Herpes 

Simplex Virus Resistance.Acyclovir-resistant genital herpes among persons attendingsexually transmitted 

disease and human immunodeficiency virus clinics. Arch Intern Med 2003; 163:76-80. 

70. Gupta S, Kumar B. Genital herpes simplex infections. In: Kumar B, Gupta S, editors. Sexually transmitted 

infections. New Delhi: Elsevier; First edition. 2005; 191-214. 

71. Tyring S, Berger T, Yen-Moore A, Tharp M, Hamed K. Singleday therapy for recurrent genital herpes. Am J 

Clin Dermatol 2006; 7:209-11. 

72. Freij BJ. Management of neonatal herpes simplex virus infections. Indian J Pediatr 2004; 71:921-6. 

73. Chakrabarty A, Pang KR, Wu JJ, Narvaez J, Rauser M, Huang DB, et al. Emerging therapies for herpes viral 

infections (types1-8). Expert Opin Emerg Drugs 2004; 9:237-56. 

74. Thappa D.& Nath A. Newer trends in the management of genital herpes. Indian Journal of Dermatology, 

Venereology and Leprology, 2009; 75:6:566. 



www.ijppr.humanjournals.com 

Citation: Nikita Saraswat et al. Ijppr.Human, 2020; Vol. 19 (4): 573-593. 591 

75. Kumar S. and Jena PK. Study of plants used against the skin diseases with special reference to Cassia Fistula 

L. among the king (Dongaria Kandha) of Niyamgiri: A primitive tribe of Odisha, India. Int J Drug Dev & Res, 

2012; 4:2: 256-264. 

76. Horn EJ, Domm S, Katz HI, Lebwohl M, Mrowietz U. and Kragballe K, Topical corticosteroids in psoriasis: 

strategies for improving safety,Journal of the European Academyof Dermatology and Venereology,  

2010;24:2:119–124. 

77. Van De Kerkhof P, Kragballe K,Segaert S, and Lebwohl M. Factors impacting the combination of topical 

corticosteroid therapies for psoriasis: perspectives from the internationalpsoriasis council, Journal of the 

European Academy of Dermatology and Venereology,  2011;25:10:1130–1139. 

78. Acquisto FD, Perretti M. and Flower RJ. Annexin-A1: a pivotal regulator of the innate and adaptive immune 

systems,” British Journal of Pharmacology, 2008; 155:2:152–169. 

79. Kloehn S, Arendt T, Reinecke-Luthge A, Klomp HJ. andMonig H, Cushing syndrome with life-threatening 

infectious complications,Deutsche Medizinische Wochenschrift, 1997;122:50:1547–1552. 

80. Walker BR, Williams BC. Corticosteroids and vascular tone: mapping the messenger maze. Clin Sci 1992; 

82: 597–605. 

81. Picard D, Saber SJ, Yamamoto KR. A movable and regulable inactivation function within the steroid 

binding domain of the glucocorticoids receptor. Cell 1988; 54: 1073–1080. 

82. Sanchez ER, Toft DO, Sclesinger MJ, Pratt WB. Relationship of the 90 kDa phosphoprotein associated with 

the untransformed and transformed states of the L-cell glucocorticoid receptor. J Bio l Chem 1987; 262: 6986 –

6991. 

83. Kitajima Y, Owada K, Mitsui H, Yaoita H. Lipocortin 1 (annexin 1) is preferentially localized on the plasma 

membrane in keratinocytes of psoriatic lesional epidermis as shown by immunofluorescence microscopy. J Inve 

st Dermato l 1991; 97: 1032–1038. 

84. Serres M, Viac J, Comera C, Schmitt D. Expression of annexin 1 in freshly isolated human epidermal cells 

and in cultured keratinocytes. Arch Dermatol Res 1994; 286: 268–272. 

85. Ahluwalia A, Mohamed RW, Flower RJ. Induction of lipocortin 1 by topical steroid in rat skin. Bio chem 

Pharmcol 1994; 48: 1647–1654 

86. Croxtall JD, Flower RJ. Lipocortin 1 mediates dexamethasone-induced growth arrest of the A549 lung 

adenocarcinoma cell line. Pro c Natl Acad Sci 1992; 89: 3571–3575. 

87. Baxter DL, Stoughton RB. Mitotic index of psoriatic lesions treated with anthralin, glucocorticosteroid and 

occlusion only. J Inve st Dermatol 1970; 54: 410–412. 

88. Marks R, Williams K. The action of topical corticosteroids on the epidermal cell cycle. In: Wilson L, Marks 

R, eds. Mechanisms of Topical Co rticos te ro id Activity. Edinburgh: Churchill Livingstone, 1976; 39–74. 

89. Hammarstrom S, Hamberg M, Duell EA, Satwiski MA, Anderson TF, Voorhees JJ. Glucocorticoid in 

inflammatory proliferative skin disease reduces arachidonic and hydroxyeicosatetraenoic acids. Science 1977; 

192: 994–996. 

90. Ahluwalia A. Topical glucocorticoids and the skin–mechanisms of action: an update Mediators of 

Inflammation, 1998; 7:183–193. 

91. Oliveira EA, Bertoldi AD, Domingues MR, Santos IS, Barros ADJ. Uso de medicamentos do nascimento 

aos dois anos: Coorte de nascimento de pelotas, RS, Rev Saúde Pública. 2010;44:591-600. 

92. Tan J, Pina  A. Skin Diseases in the Era of Highly Active Antiretroviral Therapy: A Retrospective Study of 

534 Patients. Journal of the International Association of Providers of AIDS Care, 2018;17: 1–5. 

93. Anusha S, Haja Sherief S, and Sindhura, S.Synergistic effect of indigenous medicinal plant extracts on 

psoriasis. International Journal of Phytopharmacy, 2013;3:1: 23-29. 

94. Greer RO. Dermatomyositis with Calcifications of the Periodontal Ligament: A Rare Oral Finding. 

Dermatol Case Rep. 2016;1:110. 

95. Arora, N., Bansal, M.P. and Koul, A.. Azadirachta indica exerts chemopreventive action against murine skin 

cancer: Studies on histopathological, ultrastructural changes and modulation of NF-kappaB, AP-1, and STAT1. 

Oncol Res. 2011;19: 179–191. 

96. Ring J, The skin in the era of coronavirus pandemic. European Academy of Dermatology and Venereology, 

2020; 34:7 

 



www.ijppr.humanjournals.com 

Citation: Nikita Saraswat et al. Ijppr.Human, 2020; Vol. 19 (4): 573-593. 592 

Graphical Abstract  

 

 

 

Nikita Saraswat 

Assistant Professor,  

Institute of Pharmacy, Pranveer Singh Institute of Technology, Bhauti 

Kanpur  

 

Dr. Pranay Wal 

Dean & Associate Professor,  

Institute of Pharmacy, Pranveer Singh Institute of Technology, Bhauti 

Kanpur  



www.ijppr.humanjournals.com 

Citation: Nikita Saraswat et al. Ijppr.Human, 2020; Vol. 19 (4): 573-593. 593 

 

Dr. Ankita Wal 

HOD & Associate Professor,  

Institute of Pharmacy, Pranveer Singh Institute of Technology, Bhauti 

Kanpur  

 

 

Rashmi Saxena Pal 

Assistant Professor,  

Institute of Pharmacy, Pranveer Singh Institute of Technology, Bhauti 

Kanpur  

 

 

Yogendra  Pal 

Assistant Professor,  

Institute of Pharmacy, Pranveer Singh Institute of Technology, Bhauti 

Kanpur  

 

Akanksha Pandey 

Research Scholar 

Institute of Pharmacy, Pranveer Singh Institute of Technology, Bhauti 

Kanpur  

 

Deepa Maurya 

Research Scholar 

Institute of Pharmacy, Pranveer Singh Institute of Technology, Bhauti 

Kanpur  

 


