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Basic concepts: Solar radiation & Skin

• Solar radiation and effects on skin 

1. Solar radiation spectrum

2. Solar radiation effects on skin

3. Skin’s natural defence mechanisms

• Skin photodamage mechanisms

1. Generation of ROS and cellular oxidative damage

2. Erythema

3. Immunosuppression

4. Solar elastosis, hyperpigmentation and photoaging

5. DNA damage and skin cancer
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Solar radiation and effects on skin 

1. Solar radiation spectrum

UV-C UV-B UV-A visible IR

energy

ozone

epidermis

dermis 

hypodermis

Percentage - 10% 40% 50%

wavelenght (nm) <270   290 320 340 400                   750     1800>
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RADIATION UVB RADIATION UVA

95% total 

UV radiation

5% total 

UV radiation

penetrates to   

EPIDERMIS

penetrates to 

DERMIS

incidence

summer  winter

incidence

uniform throughout year

peak  

11.00-18.00 o’clock

all day long

late pigmentation (tanning) immediate pigmentation

erythema

hyperkeratosis

immunosuppression

DNA damage

photocarcinogenosis

formation of ROS: 

photoaging

immunosuppression

solar dermatosis

photocarcinogenosis

Solar radiation and effects on skin 

1. Solar radiation spectrum
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Solar radiation and effects on skin 

2. Solar radiation effects on skin

In recent years, increasing attention has also been focussed on skin damage caused by visible 
light and IR

El visible e los IR
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Solar radiation and effects on skin 

2. Solar radiation effects on skin

HEV
(High

Energy
Visible 

Radiation)

• produces ROS
• increases MMP-1
• reduces collagen formation
• induces cell apoptosis

• photodermatoses:
• polymorphic light eruption
• solar urticaria
• porphyria
• chronic actinic dermatosis
• photosensitivity

immediate and 
late pigmentation
→ skin darkening

melasma
PIH

responsible 
up to 50% 

ROS 
generated

• erythema
• immunosuppression
• DNA damage

• free radical damage
• photoaging
• photodermatoses
• immunosuppression
• DNA damage

0.1% 4.9% 39% 56% 
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Solar radiation and effects on skin 

3. Skin’s natural defence mechanisms

a. Increase in thickness of stratum corneum and epidermis 

b. Melanogenesis (pigment, DNA protection)

c. Anti-oxidant processes (protection against free radicals)

d. Langerhans cells (immunological protection)

e. DNA repair mechanisms (DNA/cancer protection)
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Basic concepts: Solar radiation & Skin

• Solar radiation and effects on skin 

1. Solar radiation spectrum

2. Solar radiation effects on skin

3. Skin’s natural defence mechanisms

• Skin photodamage mechanisms

1. Generation of ROS and cellular oxidative damage

2. Erythema

3. Immunosuppression

4. Solar elastosis, hyperpigmentation and photoaging

5. DNA damage and skin cancer
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Skin photodamage mechanisms

1. Generation of ROS and cellular oxidative damage

CROMÓFOROS

(ADN, MELANINA, ÁCIDO UROCÁNICO,

PROTEÍNAS, AMINOÁCIDOS...)

ROS

ROS

ROS

ROS

Cromophores absorb UV radiation but undergo a chemical change
whereby they lose an electron, leading to the formation of ROS 
(reactive oxygen species). 
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1. Generation of ROS and cellular oxidative damage

CELLULAR MEMBRANE LIPIDS

(LIPID PEROXIDATION)

PROTEINS CARBOHYDRATES NUCLEIC ACIDS

(DNA, RNA)

•Membrane Damage & Cell Destruction

• Inflammatory Process

• Protein denaturation

• Enzymatic inactivation

• depolymerisation of
polysaccharides

SKIN CANCER SOLAR ELASTOSIS                        LANGERHANS CELLS       

ROS cause damage to:

ROS also increase Inflamation→ Skin aging
MMPs→ Hyperpigmentation
Melanin production

Skin photodamage mechanisms
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2. Erythema

ROS & free radicals DNA Damage

DNA repair, apoptosis

UVB UVS RADIATION

Lipid peroxidation

Inflammatory mediators

vasodilatation

ERITHEMA
Erythema response is common in all

skin types, and peaks between 6 – 24 h.

Skin photodamage mechanisms
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3. Immunosupression

lipid peroxidation with

release of ROS

release of pro-inflammatory

cytokines

t-UCA cis-UCA

migration of Langerhans cells to

lymphatic glands without antigens

CLCL
CL

lymph node

formation of

tymine dimers

Increased vulnerability to bacterial, 

mycotic and viral infection

Increased risk of skin cancer

UV radiation can damage and destroy langerhans cells, 
reducing the skin’s immunosurveillance system

Skin photodamage mechanisms



30/09/2020 #20

4. Solar elastosis, hyperpigmentation and photoaging
Skin photodamage mechanisms

ACUTE & CHRONIC 

INFLAMMATION
REDUCED FIBROBLAST 

ACTIVITY

EPIDERMAL 

THICKENING

PIGMENTATION

MMP

DEGRADATION OF 

ELASTIN, COLLAGEN

& ECM PROTEINS

loss of tone & elasticity
lines and wrinkles

roughness hyperpigmentation



30/09/2020 #22

• DNA acts as a chromophore, absorbing UVB radiation • UVA causes oxidative damage to 
nucleic acids

• Most common forms = oxidation of 
guanine
→ formation of 8-oxo-dGuanine

DIRECT INDIRECT

→

Lead to DNA mutation.
Replication & accumulation of mutations can 
lead to development of AK and skin cancer

Thymine dimer
= CPD

5. DNA damage and skin cancer
Skin photodamage mechanisms
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