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Sun exposure, vitamin D and immune function - whereto now?
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Abstract. Exposure of the skin to UV radiation causes local similar response occurs even when the same thgeat i
and systemic immunosuppression through vitamin ® an encountered again. In the adaptive immune systeamdf
non-vitamin D pathways. This has implication forinrsk  only in primates and humans, the first encounteh \ai
cancer development, autoimmune diseases andpathogenic threat “trains” the immune system; “mgrho
vaccination. New studies are exploring the clinieald of that threat is retained life long, and a secendounter,
public health importance of UV-induced immune the immune response is faster and more efficiehts T
suppression. adaptive memory response is the basis for vacoimati
Vitamin D is thought to up-regulate innate immunity
but down-regulate some of the adaptive immune paysw
UV irradiation also down-regulates parts of the pitle
immune system, including through non-vitamin D
pathways, possibly involving cis-urocanic acidrinibxide
or other mediators. While suppression of adaptive
immunity could protect against autoimmune diseabese
Ms some limited evidence that it may also impaie th
immune response to vaccination.
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Introduction

Animal and human studies show that exposure of the
skin to UV radiation causes both local and systemic
immune suppression (reviewed in (Norval & Halliday
2011)). This is important to the development ofnski
cancers, where suppression of the immune syste
“permits” growth of abnormal cells. Immune suppiess
following high dose UV irradiation also allows réiaation
of viral infections, e.g. cold sores on the lips.

Latitudinal variation in the incidence, prevalerel/or
mortality of some autoimmune diseases suggestssilpe
role of (low) sun exposure in their etiology. That UV
radiation suppresses the over-reactivity of the imen D and immune function.
system that underlies these autoimmune diseasaes. Fo In the Ausimmune Study, we examined the risk of
example, there was an almost 7-fold increase in thehaving a first attack of central nervous system $EN
prevalence of multiple sclerosis (MS) in Austratial981 demyelination (FDE) that is a common precursor &,
comparing Townsville to Tasmania. Interestingly,tie four regions of Australia: Brisbane (27°S), Newast
USA, a latitude gradient in prevalence of MS in fhst (33°S), Geelong (37°S) and Tasmania (43°S). We sHow
Nurses’ Health Study (participants born before )94 that, in Australia, the latitude gradient in CNS
disappeared in the second Nurses’ Health Study (afber demyelination observed in 1981 was still preser2006,
1946) (Ascherio & Munger 2007). and of similar magnitude (Fig 1).

These geographic patterns of disease occurrenae hav
been attributed to a protective effect of highd¢awiin D

Where to now?

In a suite of studies in the last five years weehfanvther
investigated the association between sun expogitae)in
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levels. Observational studies have also shown flugter
levels of sun exposure, or vitamin D status, as®eciated
with decreased incidence of MS, although the exdiddar
other autoimmune diseases has been less convincing.
Most recently, animal and human studies have steges
that higher levels of exposure to UV radiation nieayve
beneficial effects for MS through both vitamin Ddamon-
vitamin D pathways (Becklund et al. 2010,Lucas let a
2011). Notably, although lower latitude and higlsein
exposure are commonly used as proxies of highamiit
D status, so too is higher vitamin D status a pfoxyigher
sun exposure. Thus in observational studies, baakfi
effects of higher vitamin D status could reflecte th
importance of higher levels of sun exposure itself.
Unravelling the independent contributions of vitanid
and sun exposure in the risk of autoimmune disdasesv
a field of active research (Hart et al. 2011)

The immune system can be separated into innate angt

adaptive components, with considerable cross-
communication between them. Innate immunity is the
primitive immunity also found in lower order anirsal
Trafficking of immune cells to the site of the tatend the
ensuing inflammatory response contains the thnedh
subsequent destruction of the pathogen by immuiie ce
and the chemicals they produce. In the innate syste
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Figure 1. Incidence of FDE in Australia (per 100,000
per year), 2003-6 (data from (Taylor et al. 2010))

Higher vitamin D status was associated with dee@as
DE risk — as were higher levels of sun, includigen
both factors were included in the same statisticatiel.
This suggests that sun exposure is affecting FBE ri
independently of vitamin D status. This finding new
being taken forward in two trials aiming to prevehe
progression from FDE to clinically definite MS: the
PrevANZ Study, a clinical trial of vitamin D
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supplementation; and the PhoCIS Study, a clinigal of
UV-B phototherapy. The study protocols are aligaed
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Conclusion
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30 years. Along with these decreases, the incidefae
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This is likely to be the beneficial result of dezsing levels
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Understanding whether there are beneficial effefts
sun exposure other than the synthesis of vitamiis D

important in determining whether moderated sun sMps
rather than sun avoidance with vitamin D supplea@or
is the required for optimal health.
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