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ABSTRACT Excessive solar exposure presents well-recognized risks and side effects, solar radiation being the most
important environmental factor concerning skin cancer. In the last few years, several connections be-

tween solar exposure and prevention and/or treatment of several diseases have been discussed, with

studies suggesting that regular solar exposure may be beneficial for conditions such as colorectal,

breast, prostate, and pancreatic cancer; non-Hodgkin lymphoma; arterial hypertension; obesity; type

2 diabetes mellitus and metabolic syndrome; nonalcoholic hepatic steatosis; multiple sclerosis; Alz-

heimer disease; and several psychiatric disturbances. In most cases, UV radiation’s beneficial effects

are mediated through vitamin D; however, studies show that in other instances other mediators are

responsible for these associations, specifically nitric oxide. Moderation is therefore essential, as a strict

strategy of total sun avoidance may be inadequate.

Introduction

Sunlight is composed of a spectrum of radiations that span
from infrared to visible and UV light; UV radiation itself is
further subdivided into UVA, UVB, and UVC. UVC radiation
is blocked by stratosphere gases, and therefore only UVA and
UVB rays reach the earth’s surface [1].

Excessive solar exposure presents well-recognized risks
and side effects, solar radiation being the most important
environmental risk factor for skin cancer, the main cause
of photoaging, and also an exacerbating factor for several
photo-aggravated dermatoses [2,3]. However, in the last few
years a variety of connections between solar exposure and

prevention and/or treatment of several diseases have been
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discussed, with studies suggesting that regular solar exposure
may have more benefits than previously thought [4]. The big
question is, therefore, to which point actual practices of sun

avoidance bring effective benefits to our health.

Mechanisms of Action of Ultraviolet
Radiation

In the past, benefits of sun exposure were attributed only to
vitamin D. Effectively, the most well-known advantage of sun
exposure is the synthesis of vitamin D, which is important
for several physiological functions, UVB radiation being the
most responsible for vitamin D levels in the vast majority

of the population [5]. Vitamin D production starts with the
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reaction of 7-deoxycholesterol, produced in abundant quan-
tity in the skin, with UVB radiation. This reaction leads to
the production of cholecalciferol, which is transported to the
liver, where it is hydroxylated at position 25 (a step catalyzed
by the microsomal enzyme 25- hydroxylase), thus producing
calcifediol. Calcifediol is then released into the circulation,
reaching the kidneys, where it is again hydroxylated at posi-
tion 1-a (a step catalyzed by the enzyme hydroxyvitamin D,
1-a-hydroxylase), leading to the formation of calcitriol, the
most active form of vitamin D and the one responsible for
most of its effects [5].

Vitamin D is important when it comes to the absorption
of calcium originated in the diet, therefore being essential to
the maintenance of an adequate bone mineral density, its defi-
ciency being associated with an increased risk of osteoporosis
and rickets [6]. Apart from these effects, recent studies also
suggest that vitamin D deficit possibly correlates with disease
activity in rheumatoid arthritis [7] and that an increase in
vitamin D levels in osteoarthritis may be associated with an
improvement in life quality and muscular strength in these
patients [8].

Recently, other mechanisms have been proposed to
explain the beneficial association between solar exposure
and certain diseases [4]; these include the action of nitric
oxide, immunomodulation, the production of melatonin and
serotonin, and the effect of light in circadian rhythms [2]. The
role of nitric oxide is one of the most studied mechanisms;
UVA radiation induces the release of this molecule from its
storages in the skin, as well as its translocation to the blood.
Here, nitric oxide is responsible for a variety of effects such
as vasodilation and decrease of peripheral vascular resistance
with a consequent decrease of blood pressure and suppression
of glucose intolerance and insulin resistance [9]. As far as
immunomodulation is concerned, it is known that both UVA
and UVB have a direct immunosuppressor effect, by induction
of cytokines such as tumor necrosis factor-a (TNF-a) and
interleukin-10 (IL-10) and stimulation of T regulatory cells.
This mechanism may explain the benefit of sun exposure in
the protection from certain autoimmune disorders such as
multiple sclerosis or rheumatoid arthritis [10]. Other less
well-studied mechanisms include the synthesis of endorphins

and photodegradation of folic acid [2].

Benefits of Sun Exposure

The most-recognized benefits of sun exposure include the pre-
vention and treatment of several dermatoses (such as psoriasis
and eczema), vitamin D synthesis (important to normal bone
and muscle physiology), and prevention and treatment of
seasonal affective disorder. All these links are well established
and supported, UV radiation being used in the treatment of

some of these conditions, such as psoriasis.
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Nevertheless, in recent years, several previously unrecog-
nized connections between solar exposure and a decreased
risk of some diseases have been proposed. Some studies have
even demonstrated a reduction in all-cause mortality or car-
diovascular mortality in patients with regular and moderate

sun exposure [10].

Cancer

Cancer prevention is one of the areas of greatest interest con-
cerning the benefits of vitamin D and, therefore, of sun expo-
sure. Indeed, in the past decade numerous studies supported a
strong association between UV exposure and a decreased risk
of several cancers, namely breast, colon, ovary, and prostate
cancer and non-Hodgkin lymphoma [5].

Recently, in a systematic review from van der Rhee et al
on this topic, it was concluded that chronic regular solar
exposure (as opposed to intermittent exposure) seems to
have a protective effect against the incidence of colorectal,
breast, and prostate cancer and non-Hodgkin lymphoma [11].
Focusing on breast cancer, in the following year a meta-anal-
ysis from Mohr et al demonstrated a significant mortality
reduction in patients with normal levels of vitamin D, when
compared with patients with insufficient levels of this vitamin
[12], thus confirming the previously described inverse link
between solar exposure and breast cancer.

Although vitamin D has a strong influence on the effect
of solar exposure on cancer prevention, it is not the only
explanation for this association, which is not entirely repro-
duced by nutritional supplementation [1]. Therefore, other
proposed mechanisms include immunomodulation induced
by sun exposure and the effect of melatonin on the regulation
of circadian rhythms, whose disruption is associated with

carcinogenesis [2].

Cardiovascular Diseases

Arterial Hypertension

Several recent studies have evaluated the effects of UV expo-
sure on blood pressure, and a protector effect seems to exist
[13]. This effect does not seem to be dependent on its influ-
ence on vitamin D levels, but on the release of nitric oxide
from skin storages upon solar exposure, with consequent

vasodilation, as previously explained [9].

Type 2 Diabetes Mellitus and Obesity

In 2017, a study from Gorman et al on the effect of solar
exposure in the development of obesity and type 2 diabetes
mellitus concluded that continuous or regular sun exposure
may control the appearance of both conditions [1]. In fact,
in the last few years several studies have demonstrated the
existence of an inverse correlation between body mass index

and serum levels of vitamin D, although in these observa-
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tional studies it is difficult to establish a cause-effect relation
between these 2 variables [14]. On the other hand, the bene-
fits of sun exposure in these settings may result through other
mediators, namely through the release of nitric oxide from the
skin after sun exposure or via secretion of a-melanocyte-stim-
ulating hormone (a-MSH) [1].

After regular and moderate sun exposure, patients with
type 2 diabetes mellitus show an increase in insulin secretion
and a decrease in high-sensitivity C reactive protein (an
inflammatory marker). Regarding the high prevalence and
mortality of this condition, this is an area where further

studies are crucial to clarify these potential associations [1].

Metabolic Syndrome

Taking into account the proposed benefits of UV radiation
exposure on arterial hypertension, obesity, and type 2 diabe-
tes mellitus, it is easy to recognize that solar exposure may
also bring benefits to patients with metabolic syndrome.
Indeed, a study from Vitezova et al showed that higher levels
of vitamin D are associated with a lower prevalence of met-
abolic syndrome in middle-aged and older people, even after

adjusting for body mass index [15].

Neurological Diseases

Multiple Sclerosis

As far as multiple sclerosis is concerned, several studies
demonstrated an increased risk of developing this disease in
individuals with insufficient solar exposure, probably due
to mechanisms unrelated to vitamin D [11,13]. In addition,
prospective and case-control studies in Caucasian patients
suffering from multiple sclerosis revealed a decrease in mor-

tality risk as sun exposure hours increased [4].

Dementia

Recent studies have pointed toward the existence of a close
relationship between low levels of vitamin D and the devel-
opment of cognitive deficit and dementia. In particular, a
prospective study from Littlejohns et al revealed that patients
with vitamin D deficit have a 2-fold increased risk of develop-
ing Alzheimer disease compared with individuals with normal
levels of this same vitamin [16]. Although more evidence is
needed, these findings may well be important in the future,
as we are dealing with an increasingly elderly population,
who therefore have a greater predisposition toward this type

of pathology.

Other Diseases

Psychiatric Disease

One of the first recognized associations between solar expo-
sure and development or treatment of certain diseases was

in the field of psychiatry. Here, emphasis is given to the
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effect of solar exposure on the prevention and treatment of
seasonal affective disorder, a benefit that seems to extend to
other depressive states [2,17]. In this area, vitamin D seems
to be one of the major mediators of the benefits of UV radi-
ation [17].

Hepatic Disease

In the last few years, evidence has emerged in favor of a
protective role of UV exposure on the development of non-
alcoholic hepatic steatosis. This protective effect seems to
be partially dependent on vitamin D, but other factors are

probably implicated [13].

Conclusions

In the last decade, several studies have proposed a strong
connection between sun exposure and a decrease in the risk of
developing certain diseases, including colorectal, breast, pros-
tate, and pancreatic cancer; non-Hodgkin lymphoma; arterial
hypertension; obesity; type 2 diabetes mellitus and metabolic
syndrome; nonalcoholic hepatic steatosis; multiple sclerosis;
Alzheimer disease; and several psychiatric disturbances. These
potential relations are even more important if we consider
that many of these conditions have a mortality rate that is
higher than that of skin cancer. Frequently, beneficial effects
of UV radiation are mediated through vitamin D; however,
in other circumstances, other mediators are responsible for
these associations, more precisely nitric oxide. Therefore, it
is easy to acknowledge that vitamin D supplementation does
not replace adequate sun exposure.

Obviously, the other side of sun exposure must not be for-
gotten, as it is the major risk factor for skin cancer. Therefore,
combinations of sun protection practices including the use of
beach umbrellas, sunscreens with high sun protection factors,
and protective clothing remain important and should be
emphasized by dermatologists [18]. A strict strategy of total
sun avoidance seems to be inadequate, so as with everything,

moderation is essential.
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