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Increase in the minimum erythema dose
level based on the intake of a vitamin 
supplement containing antioxidants

Aumento da dose eritematosa mínima a partir da ingestão de
um suplemento vitamínico contendo antioxidantes

ABS TRACT
Introduction: UV light-induced photodamage is an acute precipitator of solar erythema,
which is the phenomenon measured to assess the protection against the sun provided by a par-
ticular product.
Objective: To investigate the ability of a dietary supplement containing antioxidants (carote-
noids, trace elements/oligoelements, flaxseed oil, and vitamins E and C) to prevent photoda-
mage, using as a parameter the minimum erythema dose level.
Method: The minimum erythema dose level of 28 volunteers (Fitzpatrick skin types 2 and
3) was measured with a solar simulator, before and after 30 and 60 days of supplement use.
Results:The daily use of the supplement was well tolerated. There was a significant increase
in the minimum erythema dose level in the group evaluated (p = 0.017).
Conclusion: The studied combination of antioxidants was demonstrated to increase the
minimum erythema dose level with statistical significance, suggesting the presence of photo-
protective activity.
Keywords: ultraviolet rays; antioxidants; carotenoids.

RESU MO
Introdução: O fotodano induzido pela luz ultravioleta leva agudamente a eritema solar, que é o fenô-
meno medido para avaliar a proteção solar de um determinado produto. 
Objetivo: Investigar a capacidade de um suplemento alimentar contendo antioxidantes (carotenoides,
oligoelementos, óleo de linhaça e vitaminas E e C) para prevenir fotodano, usando como parâmetro a
dose eritematosa mínima.
Método: Foi determinada a dose eritematosa mínima de 28 voluntários de fototipos 2 e 3 de
Fistspatrick, com um simulador solar, antes e após 30 e 60 dias do uso do suplemento. 
Resultados: O uso diário do suplemento foi bem tolerado. Houve aumento significativo da dose eri-
tematosa mínima no grupo avaliado (p = 0,017) 
Conclusão: A associação de antioxidantes estudada exibiu aumento estatisticamente significativo da
dose eritematosa mínima, sugerindo a atividade fotoprotetora.
Palavras-chave: raios ultravioleta; antioxidantes; carotenoides.
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INTRODUCTION
Exposure to the ultraviolet range of solar radiation induces

erythema and pigmentation that vary according to skin
phototype.1

Solar-induced erythema occurs mainly in fair-skinned indi-
viduals, beginning two to four hours after sun exposure and rea-
ching its greatest intensity after roughly 24 hours. It results from
vasodilation and subsequent migration of polymorphonuclear leu-
kocytes, characterizing an acute inflammatory reaction. Ultraviolet
B radiation is the main determinant of the occurrence of
erythema.2

Some standardized resources are used in the literature for
quantifying individual susceptibility to erythema. The minimal
erythema dose (MED) is defined as the lowest effective erythema-
togenic energy amount (i.e. sufficient to produce the first percep-
tible erythema reaction with defined borders). In order to deter-
mine the MED, the individual must be exposed to increasing doses
of ultraviolet radiation generated by a device called Solar
Simulator, which has a radiation spectrum similar to that of the
sun. The reading of the erythema is carried out 24 hours after the
exposure, with the MED being subsequently determined.3

The higher the MED, the greater the individual’s resistance
to the production of erythema.

The determination of the Individual Typological Angle—
ITA—an index that relates to skin color, is calculated using mea-
surements obtained from a colorimeter.4

The prevention of erythema is desired by individuals with
acute sun exposure, given its obvious discomfort. In addition to
topical sunscreens, certain oral agents may have photoprotective
action, increasing the MED through antioxidant or anti-inflamma-
tory mechanisms, since the pigmentation results from the melanin
photooxidative process.

The association of nutrients with antioxidant and anti-
inflammatory action can be beneficial in preventing erythema.5

One way to evaluate the effect is by determining the MED 6 befo-
re and after the use of the supplement.

The present study was aimed at evaluating the efficacy of a
vitamin supplement in reducing erythema, by increasing the
MED, which was measured before and after use.

METHODS
A prospective, controlled, blind, non-comparative study

was carried out between April and July 2013, ata private clinical
research laboratory, in the city of Osasco, in the Brazilian state of
São Paulo.

The study population consisted of 33 adult female patients
between 18 and 60 years old, with Fitzpatrick skin phototypes II
and III. Patients using immunosuppressive or anti-inflammatory
drugs, individuals with photodermatosis history, and pregnant and
lactating women were excluded.

After signing the term of free and informed consent, all
participating volunteers were evaluated clinically and had their
inclusion and exclusion criteria checked. Subsequently, colorime-
try measurements were taken with the colorimeter (Konica
Minolta CR400, UK) on each patient’s dorsum, the area chosen

for testing the ITA and then the Ultraviolet B radiation. In this
manner, the patient’s dorsal area was divided into six sites, with
each being irradiated with progressive doses emitted by a solar
simulator. The doses were predetermined using a UVB irradiation
detector, with each dose being 12% higher than the previous one,
following a geometric progression. This irradiation progression is
the same as that recommended in the methodology for determi-
ning the sun protection factor.7

The solar simulator (Solar Light,® Solar Light Co, Glenside,
PA, USA) is a device capable of emitting light in the range of the
solar spectrum, and is a reference in studies aimed at determining
sun protection factor (SPF) and other studies in photobiology,
complying with the European and North American technical
requirements regarding photoprotection directives.

The median dose (4th subsite exposure) corresponds to the
MED, being thus defined based on the value obtained through the
calculating of the ITA. The remaining doses were determined
through the geometric progression, as shown below (Table 1).

After the exposure, the volunteer was observed for 15
minutes for possible immediate reactions to ultraviolet radiation,
such as tanning, reflex erythema, and vesicular eruptions. After the
15-minute observation, patients were discharged and instructed to
come back after 24 hours for an assessmentof the test area.

After the assessment, 24 hours later, when the MED was
determined through the analysis of the erythema using standardi-
zed lighting intensity, the volunteers received a sample of the vita-
min supplement and were instructed to ingest one capsule per day.

Table 2 shows the content composition of each capsule.
The supplement was ingested in this dose for eight weeks.

New measurements of the MED following the same standards
were carried out after four and eight weeks, when the study
ended.

MED x intake of vitamin supplement 213

1st subsite exposure: 1 x MED – 20%
2nd subsite exposure: 1 x MED – 10%
3rd subsite exposure: 1 x MED
4th subsite exposure: 1 x MED + 10%
5th subsite exposure: 1 x MED + 20%
6th subsite exposure: 1 x MED + 30%

TABLE 1: Progression of doses for the assessment of the Minimum
Erythema Dose­MED.

Linseed oil
Lutein
Tomato oil (lycopene)
Beta carotene
Ascorbic acid
Vitamin E Acetate
Zinc sulfate
Sodium selenite

TABLE 2: Composition of the capsule contents 
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RESULTS
Of the 33 invited and included volunteers, 28 completed

the study. Four dropped out for reasons unrelated to the protocol,
and one was excluded due to the use of a medication not allowed
during the study.

None of the volunteers showed any adverse reaction rela-
ted to the supplement use during the study period.

The statistical evaluation of the results was performed using
the Student's t-test, with a significance level of 5% (p = 0.05).

Evaluation of the Minimal Erythema Dose
Graph 1 shows the evolution of the mean values of the

MED at intervals (in days) T0, T30 and T60. From Graph 1, it can
be concluded that the daily use of the supplement led to a statisti-
cally significant increase (p = 0.017) in the MED values as from 60
days. An important finding is noteworthy: four volunteers did not
exhibit erythema in any of the irradiation sessions, suggesting there
was considerable increase in the MED, even with increases of up
to 30% in the irradiation amount.

DISCUSSION
The combination of oral antioxidants as agents for redu-

cing photodamage, based on increased levels of MED, is already
known. In addition, the photoprotective effect of topical—or even
systemic antioxidants—has already been demonstrated in several
experimental studies.8,9

A clinical trial using the combination of vitamins E (in 500
IU doses) and C (in 1g doses) twice a day, showed a significant
increase in MED from 90 days.10

The concomitant use has superior results, even reducing
the formation of thymine dimers, what has been demonstrated in
animal models.11

The synergistic effect among antioxidants is possible and
can lead to increased quality of the protective effect not only
against the immediate photodamage, but also against cellular phe-
nomena typical of photodamage.12

The association of nutrients can also allow for the use of
lower, alimentary doses, thus preventing effects such as hypervita-
minosis.13

The oral supplementation evaluated in the present study
combined antioxidants with diverse mechanisms, meaning that the
protective effect can be enhanced as well as having an earlier
action, which can be observed as from 60 days of use.

Molecules, such as lutein and lycopene, already established
as oral antioxidants with photoprotective effect, 14,15 may act in
tandem, potentializing the antioxidant effects. Lycopene, for ins-
tance, can be associated with another carotenoid, with no compe-
tition in the absorption and utilization or pro-vitamin A activity.
None of these is the human body not able to synthesize. 16

Linseeds are rich in essential fatty acids, fiber, and phenolic
compounds. These compounds exert antioxidant activity, being a
significant source of essential fatty acids ω-3 and ω-6, both of
which are crucialin the maintenance of the skin barrier and
modulation of inflammatory activity.17

Minerals such as zinc and selenium are factors that consti-
tute the fundamental enzymes for the antioxidative mechanism—
such as superoxide dismutase and glutathione peroxidase, respecti-
vely. 18, 19

CONCLUSION
The combination of nutrients with antioxidant value has

the ability to provide protection against acute photodamage, mea-
sured in the present study through the increase in the Minimal
Erythema Dose. Concentrations in dietary doses have an adequate
safety profile, avoiding the risk of toxicity. ●

GRAPH 1: Mean values for Minimum Erythema Dose (MED)
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