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INTRODUCTION 

Cutaneous aging is a complex biological phenomenon 

affecting the different constituents of the skin 
(1)

. There are two 

independent, clinically and biologically distinct, processes 

affecting the skin simultaneously. The first is the innate or 

intrinsic aging, „the biologic clock‟ that affects the skin by 

slow, irreversible tissue degeneration. The second process is the 

extrinsic aging, which is the result of exposure to out-door 

elements, mainly, ultraviolet (UV) irradiation; namely „the 

photoaging 
(2)

. 

Intrinsic skin aging is characterized clinically by fine 

wrinkles, thin and dry skin, loss of underlying fat and hair loss. 

Histologically, such skin manifests epidermal and dermal 

atrophy, flattening of the epidermal rete ridges, as well as 

reduced numbers of fibroblasts and mast cells 
(3)

. In addition, 

collagen in aged skin is characterized by thickened 

disorganized fibrils. Besides, lower level of collagen is 

synthesized by aged fibroblasts. The ratio of collagen types 

found in human skin also changes with age. In young skin, 

collagen type I comprises 80% and collagen type III comprises 

about 15% of total skin collagen. In older skin, the ratio of type 

III to type I collagen increases, due to an appreciable loss of 

collagen type I
 (4)

. 

Nevertheless, Photoaging affects sun-exposed areas and 

is characterized clinically by fine and coarse wrinkling, 
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roughness, dryness, laxity, telangiectasias, loss of tensile 

strength, pigmentary changes and the development of a variety 

of benign and malignant neoplasms
 (5)

.The histologic hallmark 

of photo-aging is dermal elastosis which largely consists of 

thickened, granular amorphous elastic structures. This elastotic 

material is postulated to result from direct ultraviolet-mediated 

damage to the dermal fibroblasts which then produce abnormal 

elastin, or it may result from chronic low-grade enzymatic 

digestion of extracellular matrix by proteases elicited by 

inflammatory mediators 
(6)

. 

Normally, the level of collagen is maintained by ensuring 

a balance between collagen synthesis by fibroblasts in the 

dermis and enzymatic degradation by matrix metalloproteinases 

(MMPs). The later comprise a family of zinc-containing 

proteinases that are responsible for degrading extracellular 

proteins
 (7)

. MMPs are classified as collagenases, gelatinases, 

stromelysins and membrane-type MMPs according to their 

substrate specificities and whether they are secreted soluble 

proteins or bound to cell surface membrane 
(8)

.Collagenases-1 

(MMP-1) degrades collagens, while gelatinases A and B 

(MMP-2 and MMP-9) degrade elastin. Other MMPs, such as 

stromelysin 1 (MMP-3), are involved both in the collagen and 

elastin degradation. MMP levels in skin increase as a function 

of age 
(9)

 and also as a response to UV irradiation
 (10)

.  

Ultraviolet irradiation causes alternations of dermal 

collagen through two primary pathways: 1) stimulation of 
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collagen breakdown, resulting in fragmented, disorganized 

collagen and 2) inhibition of procollagen biosynthesis, resulting 

in loss of collagen content. MMPs are key mediators of 

collagen degradation that is observed in photoaged skin. UV 

has been postulated to elevate at least three different MMPs in 

human skin namely; MMP-1, MMP-3 and MMP-9
 (11)

. This 

induction of increased levels of MMPs is brought about by a 

series of events involving signaling mechanisms, deoxyri-

bonucleic acid (DNA) and protein damage, and an intricate 

dynamic process of interaction between keratinocytes and 

fibroblasts 
(12,13)

. 

It is evident that the activity of the MMPs is one of 

the keys of the skin aging and that these enzymes have 

thus to be the target of therapeutic activities 
(14)

. Our 

understanding of the complex process of skin aging has 

increased significantly in recent years. Elucidating the 

underlying mechanisms involved in skin aging is of 

paramount importance for the design of specific effective 

therapeutic and protective strategies. 

 


