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Toll-like receptors (TLRs) are a type of pattern 

recognition receptors (PRRs) which recognize molecules 

shared by pathogens which are referred to as pathogen 

associated molecular patterns(PLAMS) For example, 

lipopolysaccharide is recognized by Toll-like receptor 4, 

double-stranded RNA by Toll-like receptor 3 and single 

stranded RNA by Toll-like receptor 7.
[4,5]

 The microbial 

components are identified from the self for immune 

activation.
[6,7] 

 

Toll-like receptors are found on the surface of immune 

phagocytic cells such as monocytes, granulocytes, 

macrophages, dendritic cells and keratinocytes.
[4]

 The set 

of expression of Toll like receptors is specific and unique 

for each cell of the immune system. Keratinocytes have 

Toll-like receptors 1 to 6 and 9.
[8]

 Langerhans cells 

express all Toll-like receptors particularly 1, 2, 3, 5, 6 

and 10.
[6]

 In addition, Langerhans cell produces 

interleukin-10, a Th2 cytokine suggesting a role in 

immune tolerance.
[9]

 Similarly melanocytes have Toll-

like receptors 2, 3, 4, 7, 9 and respond to Toll-like 

receptor 4 ligands by matrix metalloprotease 

induction.,
[10,11] 

 

TLR Signalling Pathway 

Toll-like receptors play a major role in innate and 

adaptive immunity. Toll-like receptors consist of an 

ectodomain made of leucine rich repeats that bind the 

ligands directly.
[2]

 In addition, accessory molecules also 

play a role in ligand binding in TLR 4, CD14 and MD2  

for the recognition of lipopolysaccharides.
[12-14] 

TLR signaling occurs through two different pathways of 

which one is dependent on universal adaptor protein 

myeloid differentiation factor 88 (MyD88) and other is 

independent of MyD88 confined to TLR3and 4.
[15]

 

 

Toll-like receptor signaling pathway initiate with 

intracytoplasmic Toll/interleukin-1 receptor (TIR) 

domains which exist in all Toll-like receptors. Toll-

interleukin 1 receptor domain-containing adaptors such 

as MyD88, Toll like receptors adaptor protein(TRAP) 

and Toll-interleukin1 receptor adaptor-inducing 

interferon-beta (TRIF) modulate Toll-like receptor 

signaling pathways. Myeloid differentiation factor 88 is 

crucial for the induction of inflammatory cytokines 

triggered by all Toll-like receptors. In the MyD88-

dependent pathway, TRAP is specifically involved 

through Toll-like receptor 2 and 4, whereas TRIF is 

implicated in the Toll-like receptor 3 and 4 mediated 

MyD 88-independent pathway.
[3]

 There is activation of 

nuclear factor kappa B (NF-ḳB) and other kinases in the 

MyD88 dependent pathway.
[16,17]

 Nuclear factor kappa B 

on activation and along with phosphorylation of p38 

mitogen-activated protein kinases (MAPKs) translocates 

into the nucleus and acts as a transcription factors. These 

transcription factors release inflammatory cytokines by 

activating the proinflammatory genes.
[6,18-20]

 [Figure -1] 
 

The activation and inhibition of Toll-like receptors is 

influenced by microorganisms and medications. Toll-like 

receptor ligands trigger a Th1 response to viral, bacterial 

or fungal antigens and Th2 response to antigens such as 
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INTRODUCTION 

Toll-like receptors are a class of proteins that play a major role in the innate immune system which is the first line 

of defence. Toll receptors were identified first in the fruit fly Drosophila by Christiane Nüsslein-Volhard in the 

year 1985.
[1]

 Toll is a German word, which means “fantastic.” The name “Toll-like receptors” in other species 

were derived from the similarity to Toll receptors identified in Drosophila flies.
[2]

 Nearly 13 members of the Toll-

like receptor families have been identified in human and mice  out of which Toll-like receptors 1, 2,  4,  5,  6 and 

11 are present on the cell surface and Toll-like receptor 3, 7, 8 and  9 are localized in the endosomal/lysosomal 

compartment.
[3]
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helminthes.
[14] 

Innate immune response activated by Toll-

like receptors further contributes to enhance adaptive 

response by activating leukocytes, phagocytes and 

antigen presentation to finally eliminate the pathogens. 

However, Yersinia species and poxviruses may act as 

Toll-like receptor antagonist by evading host immune 

response leading to infection.
[18,19]

 A study by Schnare et 

al. found that the absence of adaptor protein MyD88 

gave rise to defective antigen specific Th1 helper cells 

but a normal Th2 response.
[14,21]

Any defects or mutations 

in Toll-like receptor molecules or the signaling pathway 

leads to host susceptibility to infections and 

inflammatory conditions
[6,18,22,23,24,25,26] 

[Table 1]. 

 

Acne vulgaris 

Key TLRs: 2,4 

Acne vulgaris is a disorder of pilosebaceous duct with 

various etiological factors. The Gram-positive 

Propionibacterium acnes which colonize the sebaceous 

follicles produce low molecular chemotactic factors 

particularly interleukin-8 which draw neutrophils into the 

lumen of the sebaceous gland. C5a released through the 

activation of classical and alternate complement pathway 

is responsible for the secretion of proinflammatory 

cytokines tumor necrosis factor alpha, interleukin-1 beta 

and interleukin-8 by monocytes. Peptidoglycan which is 

the key component of the cell wall of P.acnes acts as a 

ligand for Toll-like receptor 2, which are expressed on 

peribulbar and perifollicular macrophages.
[27]

 It is also 

been shown that the number of cells expressing Toll-like 

receptor 2 is high in severe acne.
[27]

 The production of 

inflammatory cytokines (interleukin-6, interleukin-8, 

interleukin-12) is proportionate to the interaction of P. 

acnes and Toll-like receptor 2.
[27] 

 

Studies have also identified the role of Toll-like receptor 

4 in acne. The lipopolysaccharides in the cell wall of P. 

acnes activates Toll-like receptor 4 resulting in immune 

and inflammatory responses leading to acne.
[6,18-21,28] 

 

Atopic dermatitis  

Key TLRs: 2,6,9 

Atopic dermatitis is a chronic inflammatory disease 

marked by recurrences.
[29]

 There is a Th2 cytokine 

immune response and the keratinocytes secrete 

chemokines attracting eosinophils and Th2 cells. These 

patients are more prone for bacterial, viral and fungal 

infections. 90% of atopic dermatitis patients have S. 

aureus in their lesional and healthy skin and is the cause 

for a frequent flare up of atopic eczema.
[18,30,31]

 The 

increased sensitivity to various infections is partly due to 

diminished amount of antimicrobial peptides such as 

beta-defensin 1 and 2, cathelicidin (LL-37) and 

dermcidin. Defects in Toll-like receptors or signaling 

pathways have also been identified. 

 

Pathogenic organisms express microbial products that 

activate Toll-like receptor 1, 2, 6 and 9. A strong 

relationship between severe atopic dermatitis and Toll-

like receptor 2 is noticed in some people.
[32,33] 

In severe atopic dermatitis patients, single nucleotide 

polymorphism R753Q in Toll-like receptor 2 allele has 

been found to be associated with S. aureus infection.
[34,35]

 

Polymorphism C-1237T in Toll-like receptor 9 gene has 

been assigned as the cause for deterioration of immunity 

in atopic individuals.
[36]

 These studies show that there is 

a fault in Toll-like receptor 2/9 which may be genetic 

dysfunctional proteins or attenuation of a regulatory 

pathway.
[36-38]

  

 

In atopic dermatitis, there is a defective barrier function, 

receptor expression and signaling pathways results in 

abnormal cytokine production.
[39-42]

 Specific therapy 

with calcineurin inhibitors gives better response in atopic 

dermatitis by regulating T cells.
[42-44] 

 

Phototherapy with ultraviolet A and ultraviolet B have 

been found to be effective in atopic dermatitis which acts 

by altering the immunity and inflammation.
[45-48]

 In 

immunosuppression seen in phototherapy is due to 

cytokine production as a result of stimulation of Toll-like 

receptor 2 and 4 along with T regulatory cells.
[48] 

 

Allergic contact dermatitis 

Key TLRs: 2,4,9 
Depending on the Toll-like receptor 2, 4 and 9 signaling 

a specific autoreactive CD8 response occurs in epidermis 

when bacterial infections and allergens activate dendritic 

cells.
[49]

 Direct activation of the Toll-like receptor 4 is 

seen in nickel induced inflammatory response.
[50]

 

 

Psoriasis 

Key TLRs: 1,2,4,5 and 9 

Psoriasis is a chronic inflammatory condition of the skin, 

characterized by altered proliferation and differentiation 

of keratinocytes and increased antigen presentation, Th1 

and Th17 cytokine production in a genetically 

predisposed individual. There is altered self-recognition 

of nucleic acids and interferon-gᵝ and beta produced by 

plasmacytoid dendritic cells that express 

intracytoplasmic Toll-like receptor 7 and 9.
[51]

 

Plasmacytoid dendritic cells constitute 16% of the cell 

population in the dermal infiltrate in psoriasis which is 

not common in atopic dermatitis and is not seen in the 

normal skin.
[51] 

 

Psoriatic plaques are resistant to pathogens like S. aureus 

due to the high levels of antimicrobial peptides in 

psoriatic skin unlike atopic dermatitis which is a Th2 

mediated condition. Psoriatic skin express high levels of 

Toll-like receptors 1, 2, 4, 5 and 9 which when 

stimulated are responsible for resistance to pathogenic 

organisms. The role of yeast malasezzia furfur in the 

development of psoriatic scalp lesions is found to be due 

to up regulation of Toll-like receptor 2 and mRNA 

expression in human keratinocytes. Anti-Toll-like 

receptor 2 antibodies inhibit human beta defensin-2 and 

interleukin-18 gene expression.
[6,18,19,28] 
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On the contrary, Toll-like receptor activation has also 

been found to have exaggerated psoriasis when Toll-like 

receptor 7 were activated by the topical application of 

imiquimod which is a topical agonist.
[51,52]

 The possible 

autoimmunity in psoriasis may be due to antimicrobial 

peptide cathelicidin (LL-37) which present self-DNA to 

activate Toll-like receptor 9 on plasmacytoid producing 

interferon α. Use of topical and systemic retinoids 

control psoriasis by downregulating Toll-like receptor 

2.
[48]

 Fumaric acid ester is used as an immunotherapy in 

psoriasis which inhibits nuclear factor kappa B activation 

by interfering with lipopolysaccharide signaling via Toll-

like receptor 4 in the dendritic cell. This in turn decreases 

interleukin 12p70 and interleukin-10 production and 

modulates dendritic cell polarization.
[53]

 Salicylates and 

parthenolide (nonsteroidal anti-inflammatory drugs) 

block 1κB kinase activity which are part of Toll-like 

receptor signaling cascade.
[54,55]

 Although several clinical 

drug trials targeting the common signaling pathways of 

Toll-like receptor super family to prevent p-38 mitogen- 

activated protein, nuclear factor kappa B activity and 

tumor necrosis factor production, precaution must be 

taken while assessing Toll-like receptor therapies.
[55] 

 

Skin infections  
When confronted with Staphylococcus aureus or 

Candida albicans, human keratinocyte signal through 

TLR2.
[8,16]

 The stimulated keratinocytes via the nuclear 

factor kappa B controlled genes release interleukin-8, 

nitric oxide and chemokines.
[16]

 Ligands 2, 3 and 5 

stimulate matrix metalloproteases (MMPs)1 and 9 with  

pathway regulating NF-ḳB inflammation, cell migration 

and wound healing.
[17]

 Translocation of NF-ḳB with 

activated keratinocytes stimulates dendritic cell 

maturation and antigen presentation.
[22] 

The cytokines 

released mobilise leukocytes and other killer cells.
[8] 

 

Staphylococcus aureus 

Key TLRs: 2,6 

The skin and mucous membranes are colonized by S. 

aureus in 20% of the human population. Infections such 

as impetigo, folliculitis, furuncle, carbuncle, cellulitis, 

sepsis, endocarditis and bacteremia are caused by these 

organisms. Lipoproteins, peptidoglycans and lipoteichoic 

acids are the components of bacteria acting as an agonist 

to LR 2/6 or Toll-like receptor 2/2. The key adapter 

molecule myeloid differentiation factor 88 is activated by 

Toll-like receptor 2 and interleukin-1R leading to 

upregulation of human beta defensin 3 contribute to the 

immune response against S. aureus. Interleukin-1R 

seems more relevant than Toll-like receptor 2 in host 

immune response to S. aureus.
[6,18,19] 

 

Candida albicans 

Key TLRs: 2,4 

C. albicans is a dimorphic fungus causing 

mucocutaneous infections leading to morbidity and 

mortality in the immunocompromised. Toll-like receptor 

2 and 4 are involved in signaling cascades induced by C. 

albicans. The surface of yeasts contains several 

carbohydrates such as glucans, mannans and chitin 

eliciting host immune response. Toll-like receptor 2 

identifies phospholipomannan while O-bound mannan is 

recognized by Toll-like receptor 4. Activation of Toll-

like receptors by C. albicans results in the production of 

cytokines and recruit inflammatory mediators to the site 

of infection. C. albicans is found to manipulate Toll-like 

receptors in order to perpetuate infections in vulnerable 

individuals.
[6,19] 

 

Dermatophytosis 

Reduced expression of TLR4 observed in dermatophytic 

lesions is responsible for decreased inflammatory 

response which recognizes bacterial and fungal 

elements.
[56]

 

 

Herpes viridae infection 

Key TLRs: 2,3,9
 

Host immune response in herpes simplex virus and 

varicella zoster virus is mediated by Toll-like receptor 2, 

3 and 9. Patients with Toll-like receptor 2 abnormalities 

in genital herpes simplex virus infections have more viral 

shedding and repeated episodes. Toll-like receptor 3 

deficient people are prone to herpes simplex virus 

encephalitis. 

 

Leprosy 

Key TLRs: 1,2 

Leprosy is a chronic mycobacterial disease caused by 

Mycobacterium leprae and the diagnosis is based on the 

clinical, histopathological and immunological spectrum. 

When the host immunity is good leprosy is manifested 

by cell mediated immunity Th1 cytokines (interferon 

gamma, interleukin-12, interleukin-18) and develop 

tuberculoid form. While the immunity is low host 

immune response is seen with Th2 cytokines 

(interleukin-4, interleukin-10) and this enhances humoral 

immune response resulting in lepromatous leprosy. 

Lipoproteins 19 and 33 κDa from M. leprae mediate 

cellular activation of monocytes and dendritic cell 

through Toll-like receptor 2/1. Incubation of 19 κDa with 

antipsychotic drug in the presence of Th1 cytokines 

produced tumor necrosis factor alpha.
[57]

 There is a 

strong upregulation of Toll-like receptor 1 by interferon 

alpha. Conversely, tumor necrosis factor alpha 

production is inhibited by Th2 cytokines. The antigen 

presenting cells from tuberculoid lesions express Toll-

like receptor 1 more than lepromatous lesions. Hence, 

the activation of Toll-like receptor 1 and Toll-like 

receptor 2 may be important for the host defence against 

M. leprae.
[27]

 The activation of Toll-like receptor 2 on 

the surface of Schwann cells with 19 kDa lipoprotein 

increases the apoptotic Schwann cells and this may be 

responsible for the nerve damage in leprosy.
[6,18,19,28] 

 

Syphilis 

Key TLRs: 2,5 

Syphilis is a sexually transmitted disease caused by the 

spirochete Treponema pallidum. The lipopeptides 

present on the surface of T. pallidum acts as a ligand for 
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Toll-like receptor 2 on dendritic cells participates in the 

adaptive immune response through T-cell activation and 

Th1 cytokine release. Exposure of immature dendritic 

cells to anti Toll-like receptor 2 antibodies led to 

inhibition of T. pallidum, expression of dendritic cell 

surface maturation markers and inhibition of T-cell 

activation. Flagellin, a key component of flagellum bind 

to Toll-like receptor 5 and activate nuclear factor kappa 

B through myeloid differentiation factor 88 dependent 

pathway leading to the production of cytokines such as 

tumor necrosis factor alpha.
[19] 

 

Nonmelanoma skin cancers 

Key TLRs: 1,2,3,5,6,7,8 

The most common nonmelanoma skin cancers are basal 

cell carcinoma and squamous cell carcinoma. Increased 

expression of Toll-like receptors 1, 2, 3, 5, 6, 7, 8 is seen 

in squamous cell carcinoma, whereas interferon gamma 

in the basal cell carcinoma. Topical application of the 

imiquimod in basal cell carcinoma led to induction of 

specific subset of dendritic cells which mediate 

destruction of basal cell carcinoma lesions and in 

squamous cell carcinoma Toll-like receptors 7 and 8 are 

manipulated to activate proinflammatory cytokines 

against squamous cell carcinoma. A synthetic CpG-ODN 

targets Toll-like receptors 9 and is considered in treating 

basal cell carcinoma.
[27.-58, 59] 

 

Melanoma 

Key TLRs: 4,7,9  

Exposure to ultraviolet radiation is the main risk factor 

for melanoma. Tumor progression in melanoma is by 

activating matrix metalloproteases and cytokine 

production through Toll-like receptor 4 signaling. 

Different Toll-like receptor 9 agonists are now included 

in vaccine formulations for human trials as Toll-like 

receptor 9 on melanocytes are found to alter the immune 

response.
[60]

 Toll-like receptor 7 has immunomodulating 

effect, which can be used as immunotherapy against 

melanoma. 

 

Wound healing 

Key TLRs: 2,3,4,9 

In the normal human skin Toll-like receptors 2, 3, 4 are 

present in keratinocytes, Langerhans cells, fibroblasts, 

immune cells and mast cells in the dermis, as well as 

endothelial cells of the skin microvasculature.
[61]

 After 

epidermal damage or microbial infection, Toll-like 

receptor 9 messenger RNA expression increases 

suggesting that Toll-like receptor 9 derives from 

infiltrating peripheral blood mononuclear cells.
[62]

 The 

findings of increased Toll-like receptor 4 expression in 

fibroblasts isolated from hypertrophic scars and 

concomitant upregulation of myeloid differentiation 

factor 88 expression, prostaglandin E2, interleukin-6, 

interleukin-8 and monocyte chemotactic protein-1 when 

compared with normal skin tissue propose the role of 

Toll-like receptor in dermal component of wound 

healing.
[63,64]

 Cutaneous injury upregulates Vitamin D3 

generation in keratinocytes which in turn increases Toll-

like receptor 2 expression. Skin injury leads to 

infiltration of plasmacytoid dendritic cells in the wounds. 

These plasmacytoid dendritic cells acknowledge self-

nucleic acids released by damaged cells in the skin 

wounds by producing interferon alpha/beta through Toll-

like receptors 7 and Toll-like receptor 9.
[65]

 Hence, Toll-

like receptor expression and activation have a role in 

wound healing. 

 

Autoimmune disorders 

Key TLRs: 3,4,7,8,9 

Toll-like receptors 3,4,7,8 and 9 are involved in the 

pathogenesis of systemic lupus erythematosus. Defects in 

the induction of apoptosis and clearing 

immunostimulatory cell debris, abnormal activation of T-

cell and B-cell receptors induce systemic lupus 

erythematosus.
[66-68]

 In Sjogren’s syndrome there is an 

upregulation of Toll-like receptor 8, mRNA and 

ribonucleoprotien stimulated Toll-like receptor 8 

signaling similar to systemic lupus erythematosus [Table 

2]. TLR3 and TLR4 which are demonstrated on 

rheumatoid synovium plays a role in autoimmunity in 

reumatiod arthritis. 

 

Therapeutic Implications 

Several agents function as Toll-like receptors agonists 

when used as immune and anti-inflammatory 

medications for viral infections and skin cancer. (e.g.,: 

Imiquimod and resiquimod are Toll-like receptors 7/8 

agonists).
[19,23]

 Toll-like receptors antagonism is the other 

strategy of treatment in conditions such as rheumatoid 

arthritis, systemic lupus erythematosus and septic 

shock.
[24] 

 

Imiquimod is the first drug to be approved as Toll-like 

receptor agonist for the treatment of genital warts in 

humans caused by human papilloma virus.
[23]

 Imiquimod 

and imidazoquinolines act by inducing nuclear factor 

kappa B and proinflammatory cytokines such as 

interferon alpha, interferon gamma, interleukin-6, 

interleukin-8 and interleukin-12 by stimulation of 

myeloid differentiation factor 88 dependent Toll-like 

receptor 7 signaling pathway. This results in the 

maturation of naive lymphocytes towards Th1 type. In 

addition, imiquimod helps Langerhans cell to migrate to 

lymph nodes enhancing antigen presentation. Imiquimod 

is approved for the treatment of superficial basal cell 

carcinoma and actinic keratosis due to its anti-tumoral 

activity.
[69,70]

 The other off-label indications are Bowen’s 

disease, lentigo maligna, cutaneous T-cell lymphoma, 

verruca vulgaris, verruca plana, molluscum contagiosum 

and verruca plantaris. Imiquimod in a concentration of 

3.75% has been approved by Food and Drug 

Administration in the treatment of actinic keratosis.
[6,18-

20,23,28]
 Resiquimod which is an imidazole quinolone is 

100 times more potent and acts similar to imiquimod 

activating Toll-like receptors 7 and 8. It is mainly used in 

the treatment of actinic keratosis and genital herpes 

simplex virus-II infection
[71,72]

 [Table 3]. 
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TOPICAL AGENTS WITH TOLL-LIKE 

RECEPTOR ACTIVITY 

Nicotinamide 

Nicotinamide is a derivative of Vitamin B3, acts by 

retarding cytokine production and leuckocyte 

chemotaxis. It is indicated in conditions such as bullous 

pemphigoid, necrobiosis lipoidica, dermatitis 

herpetiformis and acne, used both topically and 

systemically.
[73]

 Nicotinamide acts by downregulating 

interleukin-8 gene expression and interleukin-8 protein 

production by phosphorylation of mitogen-activated 

protein kinase and Toll-like receptor 2 dependent 

inhibitory kappa B degradation preventing the activation 

of nuclear factor kappa B.
[74]

  

 

Calcineurin inhibitors 

Calcineurin inhibitors are potent immune suppressors 

which inhibits synthesis of proinflammatory cytokines in 

the T-cells (Toll-like receptor 2/6) by avoiding nuclear 

translocation of nuclear factor of activated T-cell.
[75] 

 

ALL-TRANS RETINOIC ACID 

All-trans retinoic acid is a Vitamin A derivative with 

anti-inflammatory properties. In a study by Liu et al.
[76]

 

the effect of all-trans retinoic acid on Toll-like receptor 

expression showed a decreased Toll-like receptor 2 and 

CD14 expression by 41% and 42%, respectively. The 

mode of action of all-trans retinoic acid in acne is by the 

hampered P. acnes dependent activation of Toll-like 

receptor 2 and Toll-like receptor 4. 

 

Adapalene 

Adapalene acts by binding selectively to gamma and beta 

subtype of retinoic acid receptors in the epidermis and 

dermis. It acts by reducing the expression of Toll-like 

receptor 2 on keratinocytes in acne, thus limiting the 

inflammatory reaction around the pilosebaceous 

follicle.
[77] 

 

Zinc 

Zinc acts as an immunomodulator by hindering 

neutrophilic chemotaxis, the growth of P. acnes, 

activation of NK cells and activation of phagocytosis by 

granulocytes in acne.
[75,78-80]

 In a study by Jarrousse et 

al.
[81]

 the anti-inflammatory mechanism of zinc is 

through modulation of Toll-like receptor 2 surface 

expression. Zinc salts significantly decrease Toll-like 

receptor 2 expression in a dose dependent manner. 

 

Sodium tosylchloramide 

It is a disinfectant and acts by suppressing the activity of 

bacteria, virus, yeast and fungi. Anti-inflammatory 

properties of this compound are mediated by altering 

Toll-like receptor 4 related pathways which include the 

direct interaction of Toll-like receptor 4 with 

nicotinamide adenine dinucleotide phosphate oxidase, 

nuclear factor kappa B and dendritic cell activation. 

 

NEWER TOPICAL AGENTS FOR SKIN 

CONDITIONS 

CpG-ODN 

It is a synthetic oligodeoxy nucleotide acts as LR-9 

agonists and is considered to be safe adjuvants for 

vaccines and cancer immunotherapy due to better cell 

mediated as well as a humoral immune response. 

 

CBT-SL5 

P. acnes induces inflammation through the interaction of 

pathogen associated molecular patterns with Toll-like 

receptor 2 and Toll-like receptor 4 leading to the 

activation of nuclear factor kappa B. Antimicrobial 

peptides CBT-SL5, produced by Enterococcus faecalis 

has broad spectrum antimicrobial activity by repressing 

P. acnes induced translocation of nuclear factor kappa B 

into the nucleus, preventing activation of interleukin-8 

gene expression and protein synthesis. The effects of 

CBT-SL5 on P. acnes induced inflammation was studied 

by Lee et al.
[82] 

 

Table 1: TLRs and their ligands Tables 

 
TLR: Toll-like receptor. 
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Table 2: Toll-like receptors in dermatology. 

  
 

Table 3: Current and potential systemic agents targeting Toll-like receptors for the treatment of several 

dermatological conditions 
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Figure -1 

 

CONCLUSION 

Toll-like receptors are a group of receptors that play a 

major role in innate and adaptive immunity. There has 

been a significant advance in the understanding of Toll-

like receptors in skin infections, inflammatory conditions 

like psoriasis, L.P, acne cutaneous malignancies and 

their role in therapeutics. These receptors are activated 

by various ligands present in pathogenic organisms and 

have different adaptors which respond to activation and 

are located at the cell surface or internal cell 

compartments. 

 

A number of skin diseases are associated with Toll-like 

receptors. Toll-like receptor agonists and antagonists 

offer a great therapeutic potential in the treatment of skin 

diseases and further studies are required to know the 

efficacy of vaccines on Toll-like receptors and their 

long-term effects. 
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