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ABSTRACT 

Background: Autophagy is an essential cellular mechanism that plays the "housekeeping" role in normal physiological 

processes, including the removal of long-lived, harvested, and misfolded proteins, damaged organs. On the other hand, 

under conditions causing cellular stress, such as malnutrition, hypoxia, oxidative stress, pathogen infections, radiation or 

cancer medication, there is an increase in the degree of autophagy, which leads to adaptation and cell survival. With the 

current interest in autophagy, this process appears to affect every organ and modify growing list of disease processes. The 

skin acts as the first line of defense against different environmental stresses; However, only a few studies have investigated 

the effect of autophagy on the pathogenesis of skin diseases. The level of autophagy may reflect the degree of some 

diseases; Therefore, detecting the level of autophagy may be an indirect means to assess some diseases.  

Objective: to provides an overview of recent findings relevant to the role of autophagy in non-neoplastic skin diseases. 

Conclusion: Autophagy plays an important role in mitigating or exacerbating various skin diseases. Understanding the 

mechanisms of autophagy and their regulation in different tissues and cells under healthy and stressful conditions will help 

better understand the etiology of skin diseases and develop more effective therapeutic approaches. 
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INTRODUCTION 
Autophagy, truly meaning “self-eating” is an intra-

cellular catabolic handle of conveying cytosol and/or its 

substance to the lysosomes for debasement 
[1]

. The term 

“autophagy” was named by Christian de Duve after he 

disclosed lysosomes in 1955 
[2]

. Autophagy is a basic 

cellular component that plays a “housekeeping” part in 

typical physiological forms counting evacuating of long 

lived, amassed and misfolded proteins, clearing harmed 

organelles, development direction and maturing. 

Autophagy is additionally included in an assortment of 

natural capacities like an improvement, cellular 

separation, defense against pathogens and starvation 
[3]

.
 
  

 

On a common level, autophagy shows up basic to 

preserve both cellular homeostasis (through the 

expulsion of harmed protein and organelles) and giving a 

survival component for cells amid a push
 [4]

.
 

Sub-

sequently, autophagy is associated with different 

pathologies, such as cancer, neurodegenerative disease, 

and inflammatory bowel disorders 
[5]

. The skin serves as 

the primary line of defense against numerous distinctive 

environmental insults; however, the impact of autophagy 

on the pathogenesis of skin disorders was not adequately 

studied 
[6]

. The level of autophagy may be used to 

evaluate the degree of some diseases 
[7]

. This review 

provides an overview of recent findings relevant to the 

role of autophagy in non-neoplastic skin diseases. 

  

TYPES OF AUTOPHAGY 
There are three sorts of autophagy: macroautophagy, 

microautophagy, and chaperone-mediated autophagy 

(CMA), which contrast basically according to the way 

that materials are conveyed to the lysosome 
[8]

. Macro-

autophagy: may be a non-specific way in which a 

double-membrane structure, named an autophagosome 

surrounds a part of cytosol then fuses with a lysosome 

whose enzymes degrade the cellular constituents 

sequestered in the autophagosome
 [9]

.  Microautophagy: 
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organelles or protein are taken up inside an invagination 

of the lysosome for breakdown
 [10]

. Chaperone-mediated 

autophagy (CMA): is a specific process that removes 

individual proteins that contain a specific peptide motif 

recognized by the chaperone protein 70. The chaperone - 

protein complex translocates to the lysosome where it 

ties to a specific lysosome-related protein for protein 

internalization and corruption 
[11]

. Macroautophagy is the 

major sort of autophagy 
[6]

. 

 

MOLECULAR MACHINERY OF AUTOPHAGY 
The autophagy process is often divided into these main 

stages: initiation, vesicle nucleation, membrane 

elongation, closure, maturation and degradation, it begins 

with an isolation membrane, also called a phagophore, 

this phagophore expands to engulf the intracellular 

charge, such as aggregates of proteins, organelles and 

ribosomes, thereby sequestering the charge in a double 

membrane autophagosome 
[12]

.   
 

The stacked autophagosome matures through 

combination with the lysosome, promoting the 

debasement of the autophagosomal substance by 

lysosomal corrosive proteases, lysosomal permeases and 

transporters export amino acids to the cytoplasm, where 

they will be re-used for building macromolecules and for 

digestion system 
[13]

.   

 

Although 31 ATG genes have been reported, 18 genes 

are referred to as „core‟ ATG genes, which encode the 

fundamental autophagy-related proteins (Atg) for the 

biogenesis of autophagy related membranes 
[14]

. The 

main machinery of the autophagy is formed by four 

functional groups: the UNC-51-like kinase (ULK) 

complex; the class III phosphatidylinositol 3-kinase 

(PI3K) complex containing Beclin 1 (also known as 

ATG6); and two ubiquitin-like conjugation systems: the 

ATG5-ATG12 conjugation system and the microtubule-

related protein 1 light chain 3 (LC3-ATG8)
 [2]

.    

 
 

Figure (1): Molecular regulation of autophagy 
[6]

. 

  

The key up-stream regulator of autophagy is the 

mammalian target of rapamycin (mTOR) which is 

classified into mTORC1 and mTORC2. In mammalian 

cells, mTORC1 suppresses the involvement of 

autophagy, but the role of mTORC2 in autophagy is not 

well characterized 
[15]

.     

 

Adenosine monophosphate activated protein kinase 

(AMPK), regulated by adenosine monophosphate (AMP) 

levels, negatively controls mTORC1 and gives 

phosphorylates directly to the UNC-51-like kinase 

(ULK) complex. In response, it acts as a positive 

regulator of autophagy during lack of energy
 [16]

.    

Autophagy is also controlled by autophagy related 

protein Beclin 1. Beclin 1 shapes a complex with a class 

III phosphatidylinositol 3-kinase (PI3KC3). Class III 

PI3K complexes are recruited at the assembly site to 

stimulate nucleation from activation of the ULK complex 
[17]

. The elongation of the autophagosome double 

membrane requires 2 ubiquitin-like conjugation systems, 

both catalyzed by E1-like Atg7 
[18]

. In the first system, 

Atg12 binds to Atg5 via the help of Atg7 and Atg10, 

E1together with E2-like enzymes, respectively. The 

Atg5-Atg12 complex then interacts with the ATG16L1 

in a non-covalent manner; the resulting complex could 

promote the second conjugation reaction 
[19]

.     
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The second conjugation system includes the binding of 

phosphatidylethanolamine (PE) to a microtubule-related 

ubiquitin-like protein of light chain 3 protein 1 (LC3-

Atg8). Atg4 protease cleaves LC3 is at its C- end to 

generate the LC3-PE with the LC3-I form. The 

association of PE with LC3-I requires the sequential 

action of Atg7 (as E1) and Atg3 (as E2) activities. 

Membrane-associated LC3-II (the PE-conjugated form) 

is the most generally utilized marker for autophagy 
[20].

     

Physically, autophagy is at a lower level. It is upgraded 

during hunger and in response to the accumulation of 

cellular components that are not needed to achieve the 

stabilization mission.  To accomplish its homeostatic 

mission. However, pathologically autophagy is the cause 

of some diseases 
[21]

.   

 

AUTOPHAGY IN NON-NEOPLASTIC SKIN DISEASES 
The level of autophagy may reflect disease 

development and may give a target 

for treatment. Typical levels of autophagy 

can secure cells from natural boosts; however, deviation 

from the normal level can lead to the development of the 

disease
 [7]

.     

 

 Autophagy and autoimmune skin disorders 

Autophagy performs important roles in the immune 

reaction, such as antigen recognition and presentation. 

So, defective autophagy can lead to autoimmune 

disorders 
[22]

.  

   

Psoriasis is a long lasting immune mediated 

skin disease 
[23]

, with around 0.51% to 3% prevalence 
[24]

. 

It has a complex pathogenesis
 [23]

 however, its exact 

etiology isn‟t completely explained 
[25]

. It is charac-

terized with cutaneous and systemic affection 

and significant negative impacts on quality of life. It has 

been related to various comorbidities, involving psoriatic 

arthritis, cardiovascular and psychiatric problems 
[26]

. 

The enhanced proliferation of keratinocytes is the main 

feature 
[27]

. The disease is related to combined genetic 

and environmental factors
 [28]

. Single nucleotide 

polymorphisms identified within the ATG16L1 gene has 

been connected to vulnerability to psoriasis development 
[6]

. Impaired autophagy can lead to IL-36 up-regulation in 

keratinocytes and results in skin inflammation 
[29]

.  In 

addition, autophagy related to psoriasis is due to 

its association with apoptosis. The increased apoptosis 

observed in skin lesions is a protective mechanism that 

maintains uncontrolled proliferation 
[30]

.   Autophagy is 

upregulated when overactive reactive oxygen species as 

mitochondrial damage, preventing further damage to 

cells under hypoxia 
[31]

. Hypoxia-inducing factor 1a is a 

major factor in inducing hypoxia autophagy, and 

expression of hypoxia-inducing factor 1a has been shown 

to be significantly increased in psoriatic lesions 

compared to normal skin. Therefore, it is hypothesized 

that psoriasis increases hypoxia-inducible factor 1a, then 

promotes expression of beclin1, induces autophagy to 

eliminate damaged mitochondria, and suppresses 

mitochondrial-mediated apoptosis and promoting 

keratinocytes (KCs) proliferation 
[32]

. Another theory is 

that is that infection can trigger or exacerbate psoriasis, 

and that autophagy plays a crucial role in bacterial 

clearance. It is possible that impaired autophagy in 

psoriasis leads to altered clearance of and/or altered 

immune responses to bacteria. So, in this case compatible 

control of autophagy may represent a new strategy for 

treating psoriasis. In support of this concept, numerous 

first line drugs within the treatment of psoriasis such as 

vitamin D analogs, retinoids, sirolimus, and UVB 

therapy, can induce activation of autophagy, though 

these drugs might provide clinical benefits independent 

of autophagy activation 
[6]

. Inhibition of autophagy by 

activation of PI3K/AKT/mTOR has been suggested as a 

therapeutic approach to treat IL-17a-mediated psoriasis 
[33]

.  Furthermore, other studies have demonstrated the 

autophagy therapeutic role in psoriasis by inhibiting the 

formation of IL-17a 
[34]

. Collectively, these findings 

suggest that autophagy may show therapeutic role in this 

disease. This evidence suggests that serious care must be 

taken if autophagy is to be used as a therapeutic target. 

Personal differences within the similar types of diseases 

should also be considered. The outcome might be totally 

different if autophagy inhibition is applied in two 

different types of patients. In this manner, advanced 

investigation is needed to clarify the control of 

autophagy in psoriasis, and future personalized treatment 

is strongly recommended 
[35]

.  

 

Systemic lupus erythematosus (SLE), also known as 

lupus, is a long-lasting autoimmune disorder caused by 

combined genetic and environmental factors and affects 

many important organs and systems such as the kidneys, 

heart, brain, and immune system. The skin is often 

affected 
[32]

. It is probably the most widely studied 

autoimmune disease in terms of its role in autophagy. 

There are many possible mechanisms by which 

autophagy can affect the pathogenesis of SLE, involving 

both adaptive and innate immunity. Because B cells 

represent a key player in SLE by acting on both antibody 

dependent and independent mechanisms, autophagy-

mediated B cell modulation can directly affect the 

pathophysiology of SLE. It has been appeared that 

autophagy is increased in lupus B-and T-lymphocytes 
[36]

. Using LC3 conversion tests and electron microscopic 

experiments, Gros et al. 
[37]

 found that the autophagy 

level is elevated in T lymphocytes of both mouse models 

and lupus patients compared with typical controls and 

non-lupus autoimmune diseases. Genome-wide 

association studies have shown that genetic mutations in 

or near ATG5 were involved in SLE pathogenesis, with 

evidence of Caucasian and Chinese populations 
[38]

.    

ATG5 is included in natural defense against attacking 

pathogens and natural stressors, such as bright (UV) 

irradiation. Together, these findings suggest that 

autophagy indicate a therapeutic role in SLE. Consistent 
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with this idea, hydroxychloroquine, a common treatment 

for SLE, may affect SLE via autophagy
 [39]

. Therefore, 

verified drugs that can impair autophagy are 

recommended for SLE as an innovative treatment 
[40]

. 

 

Vitiligo is an acquired pigmentation disorder affecting 

skin and mucous membranes and characterized by patchy 

loss of skin pigmentation due to the selective loss of 

melanocytes. The etiological hypotheses for vitiligo 

include autoimmune, oxidative stress, and genetic 

theories 
[6]

.  A cohort study from Korea has linked non-

segmental vitiligo to gene polymorphisms that are 

associated with UV resistance 
[41]

. Intramelanocytic 

oxidative stress is involved in vitiligo pathogenesis, 

while autophagy is involved in the redox homeostasis of 

melanocytes 
[42]

.  Samaka et al 
[43]

 reported that 

autophagy and beclin 1 play important roles in vitiligo 

pathogens by their effect on melanogenesis and 

melanosome corruption in keratinocytes. Also, it was 

reported that autophagy with its marker autophagy-

related gene 7 (ATG7) plays a vital part within the 

pathogenesis of vitiligo through its impact on 

melanogenesis and melanocyte premature senescence 
[44]

. 

Thus, the intervention in autophagy provides a new 

therapeutic approach to vitiligo. With this theory, many 

commonly used anti-vitiligo drugs induce autophagy 

such as vitamin D analogs, sirolimus and UVB therapy
 

[41]
. However, in ex vivo cultured human skin samples 

and in vitro human skin substitutes, melanin levels were 

significantly reduced by autophagy activators and 

increased via its inhibitors 
[45]

. In this way, it is 

reasonable to speculate that autophagy activators may be 

used to treat skin hyperpigmentation, such as melasma. 

Two studies suggest that activating autophagy may be an 

approach to treat hyperpigmentation disorders 
[46]

.     

 

Oral Lichen Planus (OLP): Lichen planus is a rare 

autoimmune process that affects the skin, mucous 

membranes, and skin adnexa. The oral presentation 

comprises white papules arranged in a linear or 

reticulated manner with atrophic or erosive forms are 

also presented. T cells are central participants in 

keratinocyte apoptosis 
[47]

. The ATG9 gene is associated 

with regulation of autophagy and suppression of innate 

immunity. Tan et al.
 [48]

 found less expression of ATG9B 

in the OLP than in healthy controls.  ATG9B also acts as 

an oxygen sensor and prevents apoptosis. Low 

expression of ATG9B causes oral epithelial apoptosis, 

which is a common occurrence. Several other genes, 

such as hepatocyte growth factor-regulated tyrosine 

kinase substrate (HGS), estrogen receptor 1 (ESR1) and 

synuclein alpha (SNCA), have been found to be 

downregulated in OLP T cells. The encoded proteins are 

responsible for lysosomal transport, vesicle recycling and 

metabolism of autophagosomes. In addition, autophagy 

inhibitors release SNCA protein into the extracellular 

space, leading to increased inflammation and cell 

damage, events associated with OLP 
[48]

.  

 Autophagy and dermatitis 

Allergic contact dermatitis (ACD) is an inflammatory 

skin disease caused by type 4 hypersensitivity reactions 

to various low molecular weight compounds found in the 

environment 
[49]

.   In the process of activating the 

immune system, numerous naive T cells differentiate to 

effector cells and play protective roles in the elimination 

of pathogens 
[50]

.  The active immune system often 

causes excessive immune responses. Clinical features of 

ACD include vesicles, erythema and edema that are 

usually treated with cyclosporine A (CSA) and 

corticosteroids 
[51]

. However, most currently available 

immunosuppressants show poor selectivity for naive 

resting T cells and highly active T cells, leading to some 

adverse reactions 
[52]

. Wang et al.
 [53]

 identified 

roseotoxin B, a natural cyclopeptide that improved 

allergic contact dermatitis via over activation of 

autophagy in active T lymphocytes through a specific 

anti-inflammatory mechanism. It effectively suppressed 

active T cell proliferation and production of pro-

inflammatory cytokines with little naive T-cell toxicity. 

The impacts of roseotoxin B were restricted in LC3- 

knockout mice, demonstrating that roseotoxin B acts in 

an autophagy-dependent way in T cell mediated skin 

disease.  

 

Atopic dermatitis (AD) is a chronic, long-lasting 

inflammatory skin disease. The hereditary or acquired 

skin barrier defect is the hallmark of AD 
[54]

. According 

to the model of AD pathogenesis “from the outside to the 

inside out”, inflammation is the result of a defect in the 

skin barrier, which also makes the skin susceptible to 

allergens and the penetration of microbes into the skin 
[55]

. The activation of the immune system also promotes 

the disruption of the skin barrier. The loss of filaggrin 

(FLG), a structural protein in the stratum corneum (SC), 

leads to decreased production of natural moisturizing 

factor (NMF) and SC hydration, as well as high skin pH, 

therefore activating several serine proteases in SC to 

cause inflammation by cleaving IL-1 cytokine precursors 

into their active form 
[56]

. Additionally, changes in SC 

lipids in AD skin may also contribute to skin barrier 

dysfunction. A decrease in the content of ceramides, in 

the length of the fatty acid chain of ceramides and in the 

proportion of certain classes of ceramides (ceramides 1 

and 3) have been reported in both damaged and 

unaffected skin of patients with AD 
[57]

. Generous and 

frequent use of moisturizers is an important part of 

treatment, as they have been shown to improve clinical 

conditions, restore skin barrier function, and reduce the 

use of topical steroids in patients with AD
 [58]

. Autophagy 

plays a role in the pathogenesis of AD by regulating host 

defense mechanisms against invading pathogens, such as 

Staphylococcus aureus. Also, regulating inflammation 

and keratinocyte differentiation 
[59]

. Therefore, 

modulation of autophagic activity may be a 

pharmacological treatment option for AD. Kwon et al
 [60]

 

tried to evaluate the effectiveness of a moisturizer 
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containing pentasodium tetracarboxymethylpalmitoyl 

dipeptide-12 (PTPD-12), a synthesized peptide that can 

improve autophagic activity in the treatment of mild to 

moderate AD. The moisturizer containing PTPD-12 has 

been shown to be effective in treating patients with mild 

to moderate AD and provides a good therapeutic option 

for treating atopic dermatitis via restoration of the skin 

barrier and controlling the inflammation. 

 

 Autophagy and skin Infections 

The skin represents a physical barrier between the host 

and the pathogen. It is important to protect the skin from 

invading pathogens and maintain cell homeostasis. One 

of the key mechanisms of self-defense is autophagy, 

where autophagosomes can swallow various 

microorganisms and migrate to lysosomes for 

degradation. Therefore, upregulation of autophagy can 

help in the treatment of infectious skin disorders 
[6]

. 

 

Viral skin infections 

Human papillomavirus (HPV) is associated with a 

variety of diseases, from benign common warts and 

condyloma accuminatum to malignant tumors of the 

cervix, vulva, anus, and penis. Diseases associated with 

HPV can be divided into genital and extragenital skin 

and mucosal lesions. HPV is also associated with skin 

tags, lichen sclerosis, seborrheic keratosis, chemical 

linear keratosis, epidermoid cysts, psoriatic plaques, and 

plucked hair 
[61]

. HPV-16 can cause cervical cancer and 

autophagy can be triggered by the E7 protein of HPV-16, 

which promotes lipidation of LC3 and increase LC3 

puncta number (autophagic vacuoles) in keratinocytes 
[62]

. E7-induced autophagy can make cells sensitive to 

death, because E7-expressing keratinocytes are prone to 

cell death through cell-cell contact or serum deficiency 
[63]

. 

 

Herpes simplex virus (HSV), a double-stranded DNA 

virus, usually causes skin and mucous membrane 

infections. There are two types of HSV, HSV-1 and 

HSV-2 
[6]

. HSV-1 infections can cause cold sores, sore 

throat, keratitis, and more 
[64]

. HSV-2 can 

cause herpes progenitalis through damaged epidermis 

and mucous membranes 
[65]

. Autophagy induced during 

HSV-1 infection promotes the presentation of HSV-1 

antigen on MHC class I molecules 
[66]

. However, HSV-1 

has developed a mechanism that interferes with the 

control of autophagy. For example, the HSV-1 

neurovirulance protein ICP34.5 reacts with beclin 1 to 

inhibit autophagy
 [67]

. In addition, Lee et al
 [68]

 reported 

that reversal of the ATG5 gene also suppresses the 

processing and presentation of HSV-2 antigens on MHC 

class II molecules, inducing susceptibility to HSV-2 

infection in vivo. 

 

Varicella zoster virus (VZV) infection causes 

chickenpox or herpes zoster. It has been suggested that 

autophagy is common in VZV-infected cells and that it 

was caused, at least in part, by ER stress secondary to 

over-abundant VZV glycoprotein biosynthesis, which led 

to the activation of unfolded protein response in an 

attempt to maintain cellular homeostasis 
[69]

. 

 

Bacterial skin infections 

Group A Streptococcus (GAS) is found on the skin 

surface and may lead to cellulitis, impetigo, erysipelas, 

necrotizing fasciitis, scarlet fever, and Streptococcus 

toxic shock syndrome 
[70]

. In 2004, Nakagawa et al.
 [71]

 

showed the first evidence that autophagy is important in 

defending against bacterial pathogens (such as GAS) that 

invade cytosols. They showed that after endosomal 

escape, cytoplasmic GAS was enveloped by auto-

phagosomes and killed upon fusion of autophagosomes 

and lysosomes. 

 

Staphylococcus aureus (S. aureus) is a common 

bacterial skin infection. It has been reported that 

autophagic degradation was performed to remove the s. 

aureus 
[72]

.  

 

Mycobacterium tuberculosis can affect the skin, 

causing tuberculosis cutis. It is a chronic inflammatory 

granulomatous disease with extensive damage leading to 

tissue destruction and necrosis 
[73]

. Under normal 

circumstances M Tuberculosis enters host macrophages, 

where it resides in phagosomes that remain immature and 

do not acquire phago-lysosomal degradation 

characteristics 
[74]

. Induction of autophagy by 

pharmacology (rapamycin) or physiology (amino acid 

starvation) overcomes the block of mycobacterial 

phagosome maturation and delivers tuberculous bacteria 

to the degradation compartment 
[75]

.  

 

Fungal skin infections 

Fungal skin infections are caused by fungi such as 

Candida albicans and dermatophytes. Autophagy plays 

an important role in controlling the spread of fungal 

infections and susceptibility to disease 
[76]

. A 20-year-old 

study suggested that miconazole may inhibit the growth 

of one of the skin dermatophytes, Trichophyton 

mentagrophytes, by an autophagy-like pathway 
[77]

.  

 

 Autophagy and skin aging  

Skin decreases in protein breakdown with aging. The 

presence of undigested substances in lysosomes (residues 

or lipofuscin), such as those found in older fibroblasts, 

can lead to a defect in fusing and / or degrading the 

contents of autophagosomes. Studies have also suggested 

that defective structure of autophagosomes is involved in 

the aging process
 [81]

. Interestingly, the autophagy 

pathway is disrupted in older dermal fibroblasts, 

resulting in decreased skin integrity and skin sensitivity 
[82]

. Exposure to UV is a main factor that stimulates 

photoaging by elevating the level of oxidized lipid and 

metabolite aggregate levels. Much progress has been 

made in the fight against UV photoaging, while the role 
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of autophagy in resistance to photoaging is still clearing 

up. Autophagy plays an important role in UV-induced 

apoptosis, repair of DNA damage, removal of oxidized 

lipid, and the like. Therefore, autophagy can be 

considered a new way to avoid photoaging and skin 

cancer 
[83]

.  aging is an important area of interest for the 

cosmetics and skin care field. Clinically, skin aging is 

associated with health problems, including skin 

weakness, delayed wound healing, and increased 

incidence of skin cancer
 [78]

. Aging cells often show an 

accumulation of damaged proteins, reflecting an 

imbalance between the rate of protein loss and protein 

turnover 
[79]

. Autophagy is an important proteolytic 

system 
[80]

 and therefore impaired autophagy affects 

aging by reducing the degradation of altered proteins and 

prolonging the "residence time" of the protein in the cell, 

increases the risk of posttranslational alterations 
[79]

. 

There is some evidence that a decrease in the ability of 

lysosomes to destroy intracellular components (a later 

stage in autophagy) may be the main reason for a  

 

 Autophagy and acne 

Acne vulgaris is a common skin disease, mainly 

affecting the skin regions with dense pilosebaceous units 
[84]

. While commonly occurs in early adolescence, adult 

acne is also an important health and cosmetic problem 
[85]

. In addition to pain, disfiguring lesions, and scarring, 

significant impact on life quality and negative effects on 

self-esteem on patients makes acne one of the highest 

life-burdening diseases. While various factors have been 

suggested to be involved in acne pathogenesis, including 

follicular hyperkeratosis, proliferation of Cutibacterium 

acnes (C acnes), and inflammation, excessive formation 

and secretion of sebum are considered as an initiating 

one 
[86]

. Recent research on the important role of 

autophagy signaling in sebaceous lipogenesis and 

epidermal differentiation suggests that autophagy 

activation in acne has potential benefits 
[87]

. Lee et al
 [87]

 

reported that autophagy activation may be an option in 

treating early forms of acne as topical application of 

autophagy-activating peptides improves skin barrier 

function and reduces acne-prone skin symptoms by 

reducing sebum production. Combining autophagy-

activating peptides with other components may improve 

the clinical outcome or eliminate the adverse effects 

of topical formulation by reducing the concentration of 

potentially irritating formulations. 

 

 Autophagy and hair loss 

Hair loss affects millions of people around the world and 

can occur due to aging, hormonal dysfunction, 

autoimmunity, or as a side effect of cancer treatments. 

Hair growth in mammals consists of cyclical repetitions 

of the telogen (rest), anagen (regeneration), and catagen 

(degeneration) phases of the hair follicle
 [88]

. It has 

recently been reported that low molecular weight 

autophagy activators such as alpha-ketoglutarate and 

alpha-ketobutyrate cause mice to switch from telogen 

(resting phase of the hair cycle) to anagen (active hair 

growth phase) 
[89]

. Rapamycin and metformin also 

enhanced hair growth and their effect may be blocked via 

inhibition of autophagosome production
 [89]

. Studies in 

mouse and human alopecia are required to determine 

whether the pharmacological autophagy activation can 

treat hair loss 
[90]

.  

 

Alopecia areata (AA) is a common autoimmune disease 

with an abnormal interaction between the immune 

system and the hair follicle resulting in hair loss that 

usually begins with patches on the scalp but progressing 

to affect the whole scalp (alopecia totalis) and body 

(alopecia universalis) 
[91]

. The genetic basis of the disease 

demonstrated an increased risk of the disease among 

family members
 [92]

. Gene expression data and 

identification of classes of genes in alopecia aerate 

including ATG4B revealed an etiological role for 

autophagy. This study implies an etiological role for 

autophagy in AA 
[91]

.   

 

 Autophagy and wound healing 

When wounds heal following injury or an invasion of 

pathogens, the skin's immune responses stop the ongoing 

inflammation to initiate the healing process 
[93]

. In rats, 

autophagy heals the epithelium of a burnt hair follicle 
[94]

. An et al 
[95]

 showed that the use of mesenchymal 

stem cells (MSCs) to repair the skin requires autophagy.  

Rapamycin-induced autophagy in MSCs induces 

vascular endothelial growth factor (VEGF) secretion and 

improves VEGF-mediated circulation, which in turn 

promotes skin wound healing and tissue regeneration 
[95]

.  

 

 Autophagy and genodermatoses 

Autosomal recessive congenital ichthyosis is a rare 

heterogeneous epidermal keratinization disorder 
[96]

. 

Patients generally represent an infantile collodion 

phenotype accompanied by dehydration, heat loss, 

electrolyte imbalance, and sepsis 
[97]

. One of the proteins 

associated with the disease, protein 1 containing a 

patatin-like phospholipase domain (PNPLA1), plays a 

key role in the epidermal synthesis of Omega-O-

acylceramide and is located on the surface of Lipid 

Droplets (LDs) which are specific organelles consists of 

neutral lipids as triacylglycerides (TG) and sterol esters 
[99]

. LD interacts with other intracellular components, 

including endoplasmic reticulum, mitochondria, and 

peroxisomes, through proteins on their surface, and plays 

a key role in maintaining energy balance by regulating 

lipid synthesis and degradation in cells 
[98]

. Selective 

degradation of LDs by macroautophagy is called 

lipophagy 
[99]

. Onal et al.
 [99]

 reported that lipophagy 

impairment by PNPLA1 mutations resulting in 

disturbance in both autophagosome formation and fusion 

of autophagosomes with lysosomes has been shown to 

contribute to the accumulation of lipid droplets in 

primary fibroblasts of autosomal recessive ichthyosis 

patients. 
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The tuberous sclerosis complex (TSC) was first 

described about 150 years ago as an autosomal dominant 

disorder due to a mutation in the TSC1 or TSC2 gene 
[100]

.  Mutations in the TSC gene cause constitutive 

activation of the mammalian target rapamycin pathway 

(mTOR), leading to a wide range of symptoms 
[101]

.  

Hypopigmented macules are the first sign. Topical 

treatment with rapamycin, an mTOR inhibitor, has been 

shown to protect patients with TSC from 

hypopigmentation, but the etiology of these lesions is 

poorly understood 
[102]

. Yang et al. 
[102] 

demonstrated that 

melanocytes in TSC patients showed autophagic 

deregulation, which reduced pigmentation and served as 

the basis for the hypomelanotic macules.  

 

 Autophagy and malnutrition-associated 

dermatoses 

Diseases associated with malnutrition, involving 

necrolytic migratory erythema, hepatitis C viral 

infection, pellagra, and zinc deficiency related 

acrodromatitis enteropathica share many clinical and 

pathological features; especially upper epidermal 

necrolytic changes 
[103]

.  Hirai et al. 
[103]

 reported 

autophagy involvement in the development of necrolysis 

in three patients with malnutrition-related dermatoses 

through examining an autophagy-specific molecule, 

microtubule-associated protein light chain 3 (LC3), using 

a monoclonal antibody. LC3 is strongly expressed in the 

granular layer of the active lesion, observed with low 

intensity in the perilesional areas, and has little or no 

background levels in controlling skin diseases. 

 

CONCLUSION 
Autophagy plays an important role in mitigating or 

exacerbating various skin diseases. Understanding the 

mechanisms of autophagy and their regulation in 

different tissues and cells under healthy and stressful 

conditions will help better understand the etiology of 

skin diseases and develop more effective therapeutic 

approaches. 
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 الملخص العربي

 الإلتهام الذاتي في أهزاض الجلد الغيز ورهيت
عزة ساهي عاهز

1
، رحاب هنيز سوكت

2
، نيزة حسن هفتاح

3 

1
خّهىسَخ ِصش اٌؼشثُخ ،وفش اٌشُخ ،لسُ الأِشاض اٌدٍذَخ، ِسزشفً دسىق اٌؼبَ 

 

2
 خّهىسَخ ِصش اٌؼشثُخ ،إٌّىفُخ، وٍُخ اٌطت، خبِؼخ إٌّىفُخ، اٌجبثىٌىخُبلسُ  

3 
 جٕبد، اٌمبهشح، خبِؼخ الأصهش، خّهىسَخ ِصش اٌؼشثُخاٌلسُ الأِشاض اٌدٍذَخ واٌزٕبسٍُخ، وٍُخ غت 

 هلخص البحث

ػٓ غشَك رفىه اٌؼعُبد رحذ اٌخٍىَخ اٌشبئخخ  وإٌسُدٍلإٌزهبَ اٌزارٍ آٌُخ خٍىَخ ِؼمذح رحبفع ػًٍ اٌزىاصْ اٌخٍىٌ َؼذ ا

ٔبحُخ أخشي، أثٕبء الإخهبد اٌخٍىٌ، ِثً اٌحشِبْ ِٓ اٌزغزَخ ؤمص  . ِٓواٌؼىاًِ اٌّؼذَخ واٌجشورُٕبد غُش اٌّطىَخ

الأوسدُٓ والإخهبد اٌزأوسذٌ، واٌؼذوي والإشؼبع أو اٌؼلاج ثبٌؼمبلُش اٌّعبدح ٌٍسشغبْ، َزُ صَبدح ِسزىي الإٌزهبَ اٌزارٍ، 

 ِّب َؤدٌ إًٌ اٌزىُف وثمبء اٌخٍُخ.

ارعح أْ هزٖ اٌؼٍُّخ رؤثش ػًٍ وً أخهضح اٌدسُ وٌهب دوس فؼبي فً لبئّخ  وِغ الاهزّبَ اٌّزضاَذ ثذساسخ الإٌزهبَ اٌزارٍ

شِض أو ػلاخٍ فٍ أِشاض إٌّبػخ اٌزارُخ. ّْ ُِ  ِىسؼخ ِٓ الأِشاض ولذ َىىْ ٌلاٌزهبَ اٌزارٍ دوس 

رٌه، فهٕبن  واٌدٍذ اٌزٌ َؼذ أوجش ػعى فٍ اٌدسُ َخذَ وخػ اٌذفبع الأوي ظذ اٌؼذَذ ِٓ اٌّثُشاد اٌجُئُخ اٌّخزٍفخ؛ وِغ

 دساسبد لٍٍُخ ػٓ رأثُش الاٌزهبَ اٌزارٍ ػًٍ أِشاض اٌدٍذ.

لذ َؼىس ِسزىي الاٌزهبَ اٌزارٍ دسخخ ثؼط الأِشاض؛ ٌزٌه لذ َىىْ اٌىشف ػٓ ِسزىي الاٌزهبَ اٌزارٍ غشَمخ غُش ِجبششح 

س الاٌزهبَ اٌزارٍ فٍ الأِشاض اٌحذَثخ راد اٌصٍخ ثذو ذساسبدخ ٌّحخ ػبِخ ػٓ اٌاٌّمبٌرمذَ هزٖ ٌزمُُُ ثؼط الأِشاض. 

 .اٌدٍذَخ غُش اٌىسُِخ

 اٌىسُِخ غُش اٌدٍذَخ الأِشاض فٍ اٌزارٍ الاٌزهبَ ثذوس اٌصٍخ راد اٌحذَثخ إٌزبئح ػٓ ػبِخ ِشاخؼخ هزا اٌجحث َمذَ :الهدف

ب دوسًا اٌزارٍ الاٌزهبَ ٍَؼت الأستنتاجاث: ًّ  اٌزارٍ الاٌزهبَ آٌُبد فهُ إْ. اٌّخزٍفخ اٌدٍذَخ الأِشاض رفبلُ أو رخفُف فٍ ِه

 ثشىً اٌدٍذَخ الأِشاض ِسججبد فهُ ػًٍ سُسبػذ وِشهمخ صحُخ ظشوف ظً فٍ اٌّخزٍفخ واٌخلاَب الأٔسدخ فٍ ورٕظُّهب

 .فؼبٌُخ أوثش ػلاخُخ أسبٌُت ورطىَش أفعً

 .اٌدٍذَخ الأِشاض ، اٌصذفُخ ، اٌزارٍ الاٌزهبَ ، اٌزأرجٍ اٌدٍذ اٌزهبة ، اٌشجبة حتالكلواث الوفتاحيت: 

 الباحث الزئيسي:

 خّهىسَخ ِصش اٌؼشثُخ. ،وفش اٌشُخ ،ػضح سبًِ ػبِش، لسُ الأِشاض اٌدٍذَخ، ِسزشفً دسىق اٌؼبَ الاسن:

 10100311010 الهاتف:

  Azaasamyamer@gmail.comالبزيد الإلكتزوني:

 

 

 

 

 


