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U ltraviolet irradiation from the sun has deleterious ef-

fects on human skin, including sunburn, immune sup-
pression, cancer and premature aging (photoaging). Sun-

burn and immune suppression occur acutely in response to

excessive exposure to the sun, whereas skin cancer and

photoaging result from accumulated damage caused by re-

peated exposures. Skin cancer, the most prevalent form of

cancer in humans, typically occurs in skin that isphotoaged.'

Photoaged skin is characterized by wrinkles, uneven pig-

mentation , brown spots and a leathery appearance.I In con-

trast , chronologically aged skin that has been protected from

the sun is thin and has reduced elasticity but is otherwise

smooth and unblemished.'

The unifying pathogenic agents for these changes are UV-

generated reactive oxygen species (ROS) that deplete and

damage non-enzymatic and enzymatic antioxidant defense

systems of the skin, and the release of matrix metalloproteases

(MMPs) such as MMP-1 and MMP-3 that damage the extracel-

lular matrix proteins.' Photoaging of the skin is a complex

biological process affecting various layers of the skin with

major damage seen in the connective tissue of the dermis.

The dermis lies below the epidermis, and in conjunction

with the basement membrane at the dermal-epidermal junc-

tion, provides mechanical support for the outer protective

layers of the epidermis. Any damage to the dermal compo-

nents is seen predominantly on the sun-exposed body areas,

especially on the face.

This paper focuses on the major causes of the photoaging

of skin and the use of low molecular weight tannins from

Phyllanthus emblica fruits (Syn. Emblica officinalis) in

reducing some of the causes of premature skin aging.

Major UV-Induced Chemical and Biochemical Changes

Generation of superoxide, singlet oxygen and hy-
drogen peroxide: There is now ample evidence showing

that reactive oxygen species (ROS), generated in vitro and in
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vivo after UVA and UVB irradiation,

cause serious damage to skin.' Besides

direct absorption of UVB photons by

DNA and subsequent structural

changes , generation of ROS following

irradiation with UVA and UVB requires

the absorption of photons by endog-

enous photosensitive molecules.

Recently, researchers6 identified the

epidermal UVA-absorbing chromophore

transurocanic acid that quantitatively

accounts for the action spectrum of

photoaging. The excited photosensitizer

subsequently reacts with oxygen result-

ing in the generation of ROS including

superoxide anion and singlet oxygen.

Superoxide anion and singlet oxygen

are also produced by neutrophiles that

are present in increased quantities in

photo-damaged skin, and contribute to

the overall pro-oxidant state. Superox-

ide dismutase (SOD) converts superox-

ide anion to hydrogen peroxide. Hydro-

gen peroxide is able to cross cell mem-

branes easily and, in conjunction with

Fez', generates a highly toxic hydroxyl

radical. Both singlet oxygen and hydroxyl

radical can initiate lipid peroxidation.

To counteract the harmful effects of

ROS, the skin is equipped with antioxi-

dant defense systems consisting of a

variety of low molecular weight anti-

oxidants (such as vitamin C and vitamin

E) and antioxidant defense enzymes

(such as superoxide dismutase, glu-

tathione peroxidase and catalase) form-

ing an "antioxidant network."

The antioxidant network is respon-

sible for maintaining the equilibrium
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