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Workshop: UV light, Vitamin D and cancer

Part1

UV light

Public measures of solar UV
Non-solar sources of UV
Benefits of UV

UV and disease

Sunscreens

Discussion

Part 2

Summary of vitD metabolism and role of receptors.

Review effects of low and high vitD on disease causation or contribution to disease.
Effect of low vitD on cancer (IARC review, plus a bit) and other diseases.

Discussion

Part 3

Balance of UV exposure and adequate vitD metabolism.

Part 4

Discussion



Galileo 1564-1642.
‘The father of astronomy.’



UV spectrum

LTRAVIOLE VISIBLE AH&HED

100 280 313 400 00 wavelength (hm)



Y
o
w
X
Q.
v
=
jed
s 4
o
Vv




* UV-A.
— Main tanning UV.

— Produces immediate but short-lived tanning
response.

* UV-B
— Main UV responsible for erythema (sunburn).
— Contributes to ‘delayed’ tanning.

— Minimum erythemal dose (MED)= minimum UV
dose required to induce a defined erythema.



Publicly available UV measures 1

* Burn time — (old measure) length of sun
exposure (minutes) before skin gets burnt.

Note: Ozone hole-made v little measurable
difference in ambient UV in NZ.



Publicly available UV measures 2

* UV index: higher the UVI = higher the potential

skin damage.

— International standard.
— Aus range 11-15; NZ 8-13
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Non-solar sources of UV

DYING FOR A TAN

The Truth about Tuing Beds

There is
No Safe Tan.
Tanning Beds
Can Cause
Melanoma
and other
Skin Cancers!
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www.melanomaresource.org 410-857-4890




Harms and benefits of UV

Killing of pathogens Inducing Treating disorders
on the skin vitamin D synthesis such as psonasis vulgaris
Sunburn ,
Suntan — uv —  Skin aging (photoaging)
Epidermal hyperplasia

v

ImmLne suppression + DNA damage

— Lell-cycle arrest, DMNA repair

—p Apoplosis

Abnormal cell proliferation - Genetic mutations
l (e.g. in p53, p16/p19, patched, ras)

Carcinogenesis

Summary of the effects of UV irradiation on skin
Expert Reviews in Molecular Medicine © 2002 Cambridge University Press




UV and Your Eyes

cu an

often irreversible gs.eyrnal
tissue
directly

exposed



Evidence for association of UV and skin
cancer (NMSC & melanoma)

e NMSC (BCC & SCC) most common on areas
exposed to UV.

* People with pigmented skin, who sunburn
much less, have much less skin cancer.

e Skin cancer much more common in white
skinned people living in sunny regions.

* Genetic diseases resulting in greater sun
sensitivity have marked increase in skin
cancer.



Sun exposure and skin cancer

80% NMSC occur on sites exposed to sunlight.
BCC most commonly found on the nose.

Chronic sun
exposure

Intermittent V
= | sun exposure.

. }"j Mixed effects. Vv
R \/-A (sun &
| sunlamps)

UV-B \'AY)
Sunburn \'A V




Non Melanoma Skin Cancer.

*Incidence in NZ is unknown, but NMSC is very common.
*Incidence increasing world-wide.

*Worl -wide, B?Gm._ore common than SCC (~ 4:1.2).
4 _‘ vy (
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r than melanoma. i.e. > 44,000 new cases per year.

 north-south gradient in incidence: incidence highest




Melanoma - divergent pathway hypothesis.

More recent evidence -melanomas occurring on sun-exposed or
non sun-exposed body sites arise from different causal

pathways.

Predicts that melanomas developing in people with few naevi
WI|| arjs'e @‘n chromqglly sun-exposed sites.

y naevi will develop melanomas on sites



Age-specific incidence rate of melanoma in New Zealand by sex, for 2009.
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Age-specific incidence rate of melanoma for the total female
population, 1996/7 to 2006/8.*
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1.8% p.a. 17
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Age-standardised™ incidence rate of melanoma by depth category.
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thin <=1mm, 20% @

N4

intermediate >1-2mm, 34% 1t

thick >2-4mm, 38% 1t

very thick >4mm, 40% @

Age-standardised incidence rate per 100000 - thin melanomas
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Sunscreen use

* Exposure to UV is the only known modifiable
risk factor for melanoma.

e But roIe of sunscreen remains controversial.
* Sur ’gxpsyre d|V|ded into:
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JARC Handbook on sunscreens: FINAL
EVALUATION (www.iarc.fr)

* When used during NISE, sunscreen use may

decrease occurrence of SCC. Recommend
use for NISE.

« Sunscreen use has no demonstrated
Influence on BCC.

* In ISE situations, sunscreen use may increase

the risk of melanoma. Not recommended for
ISE.

— Prolong time in sun
— No decrease in sunburns






Risk factors for melanoma

* Increasing age

* Sunburn, partic in childhood.




