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Abstract. Relevant studies have demonstrated a link between depression and ultraviolet B, but
a direct link between them has yet to be investigated.

Objective: To analyze the available studies on the effect of ultraviolet radiation on serotonin
levels in the human body and identify general patterns, dependencies and potential clinical
implications.

Methodology: bibliographic analysis, meta-analysis

Results: Several dozen available studies indicate that the existing effect of ultraviolet radiation
on serotonin synthesis, in some subgroups of studied and cultured human keratinocytes and
melanocytes, in the latter UV inhibited the synthesis of dopamine, which is an inhibitor of serotonin
synthesis. And in experiments on mice and humans, an antidepressant effect was shown. This is
explained by the fact that UV can cause non-enzymatic transformation of tryptophan into
hydroxytryptophan, a serotonin mediator.

UV rays cause electrical, chemical and biological signals to be sent to the brain, endocrine and
immune systems, as well as other central organs, which together regulate the body's homeostasis.

Conclusion: The available studies do not allow us to say unequivocally that UV increases
serotonin synthesis in humans, but does not unequivocally affect mood deterioration, more
information is needed in the future, namely randomized controlled trials and specifically the
determination of DOPA decarboxylase, to clarify the role of dopamine in the process of serotonin
regulation during the action of ultraviolet radiation.
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Introduction.

Depression is a common mental disorder affecting over 264 million people
worldwide. Anxiety, diabetes, Alzheimer’s disease, myocardial infarction, and cancer,
among other conditions, are known to increase the risk of depression. Exposure to
ultraviolet B (UVB) radiation can increase a person’s serotonin levels. The vitamin D
pathway is one mechanism by which ultraviolet light absorbed by the skin can affect
mood; however, UVB exposure is known to increase the risk of cancer. Studies have

shown a link between depression and UVB, but a direct link between the two remains
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to be investigated. [1].

The traditional view that has dominated neuroscience for decades has been that
serotonin plays a key role in mood regulation and that its imbalance is a major cause
of depressive disorders. However, a review published in Nature (2022) [2] has
questioned this association, showing, through metabolite profiling, genotype analysis
and comparison, that serotonin levels have no effect on the development of depression
or negative mood. A comprehensive review of the main lines of research on serotonin
shows that there is no convincing evidence that depression is associated with or caused
by low serotonin concentrations or activity. High-quality, powerful genetic studies have
effectively ruled out an association between genotypes associated with the serotonin
system and depression, including a putative interaction with stress. Weak evidence
from some studies of serotonin 5-HTI1A receptors and serotonin levels suggests a
possible association between increased serotonin activity and depression. However,
these results are likely to have been influenced by prior use of antidepressants and their
effects on the serotonin system. The effects of tryptophan deficiency in some cross-
sectional studies of depressed individuals may also be mediated by antidepressants,
although this has not always been found. This fact has led us to reconsider the role of
serotonin, particularly its interaction with other biological and environmental factors.

A divergent validity analysis showed that cultural values and allele frequency of
the serotonin transporter gene predict the global prevalence of anxiety and mood
disorders, but not impulse control and substance abuse. If current cross-national
estimates of the prevalence of mental health disorders were subject to obvious response
errors, it is likely that they would influence cross-national estimates of the prevalence
of all disorders, not just anxiety and mood disorders [3].

Since serotonin levels vary with season and geography, the question arises
whether UV radiation may be a factor in regulating serotonin processes, even if its
effect on mood is mediated or indirect.

The study of the effects of UV radiation on serotonin is relevant not only for a
deeper understanding of its biological role, but also for the development of new

approaches in the treatment of conditions associated with seasonal disorders or
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physiological disorders.

Objective: To analyze the available studies on the effect of ultraviolet radiation
on serotonin levels in the human body and identify general patterns, dependencies and
potential clinical implications.

Methodology: bibliographic analysis, meta-analysis

Results: Several dozen available studies indicate that the existing effect of
ultraviolet radiation on serotonin synthesis, in some subgroups [4] of studied and
cultured human keratinocytes and melanocytes, in the latter UV inhibited the synthesis
of dopamine, which is an inhibitor of serotonin synthesis [5]. And in experiments on
mice [6] and humans [7] an antidepressant effect was shown. This is explained by the
fact that UV can cause non-enzymatic transformation of tryptophan into
hydroxytryptophan, a serotonin mediator [8].

However, it is important to note that despite the inhibition of dopamine synthesis
[5], the production of dioxyphenylalanine [9], which is a precursor not only of melanin,
but also of dopamine itself, increased due to decarboxylation. This makes the claim
about the reduction of the serotonin inhibitor in the form of dopamine questionable.

No less significant is the methodology of the available studies, more precisely,
studies conducted on animals and cell cultures are very rarely reproduced, sometimes
< 1% [10], and those with humans [7] have a small sample of 20 people, without
specifying the selection principles, weak statistical processing and lack of control.

If we talk about mood, then if we take the hypothesis of serotonin synthesis in the
skin under the influence of UV as true, then there will be no effect, because 95% of
serotonin 1s synthesized in the intestines. Thus, understanding the effects of 5-HT on
inflammation and other neurotransmitters could potentially be useful for modulating
gastrointestinal motor and sensory functions, especially in critically ill patients. This is
particularly interesting given that in these patients the gut microbiome as well as the
crosstalk between the gut and brain microbiome is significantly affected (e.g., by
antibiotics, vasopressors, and parenteral nutrition) [11]. This may indicate a minor
contribution of the cutaneous serotonin synthesis system; more importantly, the blood—

brain barrier does not allow serotonin from the outside into the brain, so we effectively
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have two different serotonin pools. With the exception of the requirement for
ultraviolet B (UVB) for vitamin D3 production, the positive role of UV radiation in
modulating homeostasis is underappreciated. Skin exposure to UV radiation induces
local secondary responses by inducing chemical, hormonal, immune, and neural
signals, which are determined by chromophores and the degree of UV radiation
penetration into the skin compartments. These responses are not random and are
coordinated by the cutaneous neuro-immune-endocrine system, which counteracts the
action of external stressors and adapts local homeostasis to the changing environment.
UV radiation causes the sending of electrical, chemical, and biological signals to the
brain, endocrine, and immune systems, as well as other central organs, which together
regulate the body's homeostasis [12].

Conclusion:

The available studies do not allow us to unequivocally say that UV increases
serotonin synthesis in humans, but does not clearly affect mood deterioration. More
information is needed in the future, namely randomized controlled trials and
specifically the determination of DOPA decarboxylase, to clarify the role of dopamine

in the process of serotonin regulation during exposure to ultraviolet radiation.
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Annomauin. Bcmyn. Bionogioni 00cniodcerHss npo0emMoHCmpy8anu 36 s30K Midc 0enpecicio
ma ynempacgionemom b, ane npamuil 36 30K Midc HUMU We HAEHCUMb OOCTIOUMU.

Mema: Ilpoananizyeamu HAAGHI  OOCHIONCEHHSA WOO00 GNAUBY  YIbMPADionemosoco
BUNPOMIHIOBAHHSL HA PIBEHb CEPOMOHIHY 8 OP2AHI3MI TOOUHU MA BUSBUMU 3A2ANbHI 3aKOHOMIPHOCHI,
3ANeAHCHOCNI MA NOMEHYIUHT KIIHIYHT IMIAIKAYIL.

Memoodonoeis: 6idnioepaghiunull ananis, memaananis

Pezynomamu: Oekinoka Oecamkié HAABHUX OOCNIONCEHb, BKA3YIOMb , WO HAAGHUL BNIUS
VIbMpapionemoso2o UNPOMIHIOBAHHA HA CUHMES CEPOMOHIHY, 8 0eAKUX NIOSPYNAX O0CHIOHCYBAHUX
ma KyIbmueo8aHux NI0OCbKUX KepamuHoyumax i meranoyumax, 6 ocmauuvomy Y@ incioysae
cunmes 00Qhaminy, AKull € iHeibimopom cunmesy cepomouniny. A 8 00cnioax Ha MUWAX ma 005X
nokaszana aumuoenpecusHa Oia. ILle noscuroemovca mum, wo Y@ mooce suxiukamu
Heghepmenmamusny —mpancgopmayito mpunmogany 8 2IOPOKCUMPUNMOPAH, HOCEPEOHUK
CepOmoOHIHY.

Y®-npomeni suxiuxaromv HAOCUNAHHS eNeKMPUYHUX, XIMIYHUX | OIONOCTYHUX CUSHALIE 00
MO3KY, eHOOKPUHHOI ma IMYHHOI cucmem, a MAaKoXNC IHUUX YEHMPANbHUX Op2aHis, AKi pa3om
Dpeynioioms 20Me0Cmas Op2anizmy.

Bucrnoeok: Hasnsni docniodcenns He 00360J5110Mb 0OHO3HAYHO cKazamu, wo Y@ niosuwyye
cuHme3 CepomoHiny y tooeltl, aie 00HO3HAYHO He BNIUBAE HA NO2IPULEHHS HACMPOIO, 8 NOOANbULOMY
HeobXiOHO Oinbute inghopmayii, a came paHooMi308aHi KOHMPOIbOBAHI OOCHIONCEHHS MA KOHKPEMHO
suznauenns J{ODPA-Oexapboxcunazu, OnA BUACHEHHs POl 00pamiHy 6 npoyeci pecynio8anHs
cepomoHuiny nio uac Oii yibpaghionemosoco UNPOMIHIOBAHHSL.
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