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Abstract

Background: Protection from solar ultraviolet radiation (UVR) is paramount
in light-skinned pig breeds such as Yorkshire or Landrace to avoid sunburn.
Objectives: Determination of the UVR exposure of a pig and the sun
protection abilities of shade cloths with different shade rates.

Animals: Life-sized plastic model of a Landrace pig.

Materials and Methods: The model was equipped with 20 UVR meters
at various anatomical positions that recorded the erythemal effective solar
irradiance. A turntable enabled irradiation from different directions. Solar
irradiance was measured in direct sunlight as well as under three shade
cloths with different shade rates (50%, 75% and 90%) and a camouflage net.
The sun protection factors (SPF) were determined as the ratio of unshaded-
to-shaded measurements at the same solar elevation. The exposure ratio to
ambient (ERTA) was calculated for each body site with respect to ambient
irradiance. It allows determination of when pigs are at risk of sunburn and
protection is needed.

Results: The calculated ERTA values show that some body parts may receive
higher values than ambient UVR. Measurements showed that the SPF of
shade cloths depends on textile denseness. Selected shade cloths reached
values of 3.5 (shade rate 50%), 4.2 (75%) and 5.8 (90%). Protection by the
camouflage net was poor. The highest SPF was gained on body sides where
ERTA was highest.

Conclusions and Clinical Relevance: Shade cloths can protect all body sites
effectively and vulnerable sites in particular. The results of our study enable
an estimation of when pigs are at risk of sunburn and provide quantitative
metrics for sun protection. This allows effective prevention of UVR-caused
skin damage and secondary disorders.
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radiation (280-315nm),* yet as a consequence of the
high amount of solar UV-A radiation (315-400nm) in

It is well-known that pigs with light skin and without fur
are at high risk of developing sunburn.’® Keeping such
pigs free-range outdoors therefore requires sun protec-
tion. Scant scientific literature is available regarding sun
protection for pigs.

Sunburn in mammals is caused by shortwave
ultraviolet (UV) radiation (UVR), namely UV-B

sunlight, this wavelength range also becomes import-
ant outdoors. Solarinduced skin erythema is most pro-
nounced around 24h after UVR exposure, and fades
over several days. The degree of erythema depends on
the dose. The dose is the radiation exposure (irradiance
over time) which penetrates the skin and becomes ab-
sorbed. It is often equated to the radiation exposure
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striking the skin and therefore expressed in J/m25The
dose-response relationship for the development of
erythema is not linear. It is characterised by a thresh-
old dose below which there is no erythema response
(minimal erythema dose [MED]), followed by a range
where dose and response are directly proportional to
each other, and then a so-called shoulder where the
response starts to stagnate despite increasing dose.®

In very light-skinned people, the radiation exposure
that causes just-noticeable erythema [the MED] is in
the order of 100-200J/m? (on previously unexposed
skin).” It has been reported that in light-skinned pigs,
such as Landrace or Yorkshire, the MED is in the same
range of approximately 165J/m28 This means that
these light-skinned breeds are at the same risk of sun-
burn as very light-skinned people. Sun adaption of the
skin increases the MED, mainly as a consequence of
thickening of the epidermis; this may increase the MED
by a factor of 4 in humans® and can be considered to
be similar in pigs owing to the similarity of human and
porcine skin.'®"'2 This increased MED is not sufficient
to avoid sunburn or long-term damage,13 and extrinsic
protection is necessary.

Extrinsic protection against solar UVR can be
achieved by wallowing or shade. Shade structures may
be bushes and trees as well as shade cloths that are
permeable to air. The sun protection capabilities of
shade cloths depend on the ultraviolet protection fac-
tor (UPF) of the textile, the area of the sky which is
covered and the position of the receiver (e.g. body site)
under the shade cloth. Sun protection capabilities have
primarily been estimated relative to humans, for hor-
izontally and vertically orientated static receivers.'*'®
The body geometry of pigs is different and different ori-
entations with respect to the sun occur through move-
ment. In this study we investigated the sun protection
capabilities of commercially available shade cloths for
agricultural use with respect to the body geometry of
pigs, including the simulation of movement.

Additionally, we calculated the exposure ratio to am-
bient (ERTA) for different body sites. The ERTA is the
ratio between the UVR exposure of a certain body site
and ambient (horizontally orientated receiver) UVR.®

Once established, the ERTA allows estimation of the
UVR exposure of a certain body site at any time and
place from ambient UVR measurements, which are
available for many locations.® It can therefore be used
to estimate when pigs are at risk of UVR exposure and
will require sun protection.

MATERIALS AND METHODS
Simulating animal and movement

A true-to-life model (length 1.63m, height 0.72m) of
glass fibre-reinforced plastic material was used to mimic
a Landrace/Yorkshire pig. The model was mounted on
a turntable to change the alignment of body sites with
respect to the sun as it occurs during natural move-
ment such as walking in a circle.

Instrumentation and body sites

Owing to the similarity of the erythema action spectrum
(wavelength dependence of effectiveness in causing er
ythema) in mammals* and the similarity of human and
porcine skin,'®" we decided to measure the erythemal
effective irradiance according to the joint standard from
the International Organization for Standardization and the
International Commission on lllumination.” For meas-
urements, 20 miniature UVR-meters of Sunsaver'® type
were used. This meter can take measurements of the
erythemal effective irradiance, which can be expressed
in units of mWerv/m2 or in units of the UV index (UVI),
whereby 25mWerv/m2 correspond to 1 UVI.Z2 With a
sampling rate of 1s, changes in irradiance resulting from
movement can be recorded. The measuring positions are
depicted in Figure 1. The meters were calibrated under the
sun by comparison to a high-grade research instrument
(type SL501; Solar Light Inc.), which has been used in
the Austrian UVI network'® since 1996 and is maintained
according to international standard procedures.19This in-
strument was also used to measure ambient erythemal
effective irradiation in parallel during the experiment.

FIGURE 1 Visualisation of measuring positions.
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Shade cloths

Woven shade cloths are frequently characterised by the
so-called shade rate. This is not a standardised meas-
ure and describes the amount of visible light that is
absorbed. Camouflage nets are also offered for sun pro-
tection as a less eye-catching alternative. Three different
commercially available shade cloths (4 x5m) with differ
ent shade rates were selected, together with a camou-
flage net:

Mesh 1: 50% shade rate, polyethylene (PE); BeGrit
(Figure 2a).

Mesh 2: 75% shade rate, PE; Patura/Galebreaker
(Figure 2b).

Mesh 3: 90% shade rate, high density polyethylene
(HDPE); Storystore (Figure 2c).

Mesh 4: Camouflage net, polyester (PET); Ouhytck
(Figure 2d).

UPF of textiles

As mentioned above, the shade rate refers to visual
light and is not applicable in UVR protection. Therefore,
the UPF of the respective fabric was determined in
the laboratory according to the European guideline EN
13758-1%20:2 by measuring the erythemal-weighted
transmittance of simulated solar radiation. The camou-
flage netis not a woven textile (see Figure 2d); it consists
of impermeable polyester straps, which are threaded on
a wire net and thus form a patchy structure. Owing to
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the large holes in between the straps, its UPF was deter
mined for portions of the continuous material only.

Experimental set-up and measurement
protocol

The shade cloths were mounted at a height of 2m, on
posts which were wired to the ground to avoid exces-
sive sagging of the cloths. The ground consisted of light
pea gravel and sand. The animal model was affixed to
the turntable (covered by a piece of plywood) and placed
in the deepest shadow to ensure best shading of the
whole body. The rotation period of the turntable was set
to 2min and the temporal resolution of the Sunsavers
was set to 1s. This resulted in 120 measurements per
turn, or one measurement per 3°. Measurements were
taken over five full turns alternately in the direct sun and
under the shade cloths. During movement from under a
shade cloth to the full sun the model was covered by a
blanket. Experimentation was performed inVienna (48.2°
N, 16.4° E, 160m above sea level), Austria on almost
cloud-free days close to the summer solstice between
26 June and 4 July 2023. For these dates, one would ex-
pect the highest annual erythemal effective irradiance on
cloudless days to be approximately O.18mWeW/m2,22 or
75 UVI, and daily erythemal effective radiant exposure of
approximately 4500Jerv/m2, or 50 UVI/h? on cloud-free
days on a horizontally orientated receiver.
Measurements started just before solar noon (13:05
Central European summer time [CEST]) and lasted until
the evening (12:00-19:00 CEST), covering a range in solar
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Detailed view of textiles: (a) Mesh 1 (50% shade rate, UPF=5), (b) Mesh 2 (75% shade rate, UPF=10), (c) Mesh 3 (90%

shade rate, UPF=15) and (d) Mesh 4 (camouflage net, cloth portions UPF=50+). UPF, ultraviolet protection factor.
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height between 65° and 15°. The afternoon was chosen
because preparations could be made during daylight
hours. The measurement set-up is depicted in Figure 3.

SPF and exposure ratio to ambient

The SPF for each body site / was calculated at different
solar elevations h as the ratio between the irradiance
measured without cloths (unshaded) E; | .4eq @Nd the
irradiance measured with cloths £, .

I

SUn prOteC‘Eion faCtor (h)/ = E(h)/,unshaded/E(h)i,shaded

The ERTA(h); of each body site / was calculated at
different solar elevations h as the ratio between the ir-
radiance in direct sunlight £, ;404 @nd @ambient irradi-
ance E, from the SL501.

ambient

ERTA(h), = Ei,unshaded/Eambient

The higher the ERTA is, the higher the UV exposure
of a body site. The ERTA is generally between 0 and 1,
and may exceed a value of 1 under certain conditions.®

Data analysis and statistical methods

Data analysis and statistics were done using EXCEL
(Microsoft 365). Mean values and standard deviation
of irradiance, ERTA and SPF were calculated for each
of the five full turns separately. The ERTAs were calcu-
lated from measurements at all body sites in the direct
sun and measurements of ambient UVR, and were de-
rived for different solar elevations between 65° and 15°
as mean values over a period of 10min (five turns).

RESULTS
UPF of textiles
The mean UPFs of Mesh 1 (shade rate 50%), Mesh 2

(shade rate 75%) and Mesh 3 (shade rate 90%) were 5,
9and 15, respectively. The continuous material portions

of the camouflage net had a UPF of 50+ (inbetween
these material portions, there is no protection). Figure 4
depicts the shadow pattern produced by uniform net
structures (such as Mesh 1, 2 and 3) and by the patchy
structure of the camouflage net.

SPFs

The calculated mean SPFs are depicted in Figure 5.
It can be seen that the protective effect is highest at
locations which are approximately horizontally orien-
tated, such as the back or the nose, and least at loca-
tions which are approximately vertically orientated. The
camouflage cloth protects least, with an SPF of <2.5
(at the back). This was valid for a moving object only;
for a static object (standing, lying) the patchy structure
allowed unhindered irradiation of small skin patches.
The continuously woven cloths provided sun protec-
tion for static postures and movement equally. Mesh
1 (UPF=5, shade rate 50%) provided SPF <3.5 at the
most vulnerable sites such as back or nose. Mesh 2
(UPF=9, shade rate 75%) provided SPF <4.2 and the
most protective Mesh 3 (UPF=15, shade rate 90%)
SPF <5.8.

Mean SPF values were calculated from all measure-
ments (solar elevation between 15° and 65°). The SPF
showed a slight and complex dependence on solar el-
evation (see also ERTA below). For approximately hor-
izontally orientated sites (e.g. nose), the influence was
largest and within £13%; at least influenced sites it was
within the standard deviation of measurements (+5%).

Mesh 1 reduced the erythemal effective irradiance
at noon from 7 UVI to <2 UVI at all body sites. Mesh 2
reduced it to 1.7 UVI and Mesh 3 down to 1.2 UVI. The
camouflage net reduced irradiance down to 2.8 UVI on
average when the animal was moving, yet did not pro-
vide adequate protection on a static animal.

Exposure ratio to ambient
Figure 6 depicts the change in ERTAs during the day.

ERTAs showed a slight and complex dependence on
solar elevation. For rather horizontally orientated sites,

FIGURE 3 Measurement set-up of life-sized pig model with attached sensors. (a) frontal view, (b) side view and (c) placement under

shade cloth.
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FIGURE 4 Shadow pattern from (a) a uniform net structure (Mesh 1) and (b) the patchy structure of the camouflage net (Mesh 4).

the ERTA was highest (<100%) at high solar elevations,
while for rather vertically orientated sites the ERTA
was highest (<40%) at low solar elevations. ERTA was
highest at sites which are slightly inclined (compared to
horizontal), such as parts of the back, and may exceed
100%.

DISCUSSION

It is well-known that erythema occurs in light-skinned
pig breeds, yet little research has been done on ery-
thema in pigs. One study® estimated the MED of
Landrace pigs kept indoors. To the best of our knowl-
edge, behaviour studies of free-range kept pigs and
erythema monitoring in conjunction with UVR meas-
urements, have not been done yet, and this is the first
study to focus on sun protection in free-range kept
pigs, have not been performed previously.

In Europe, free-range husbandry has become more
popular during the past decades because quality
standards such as ‘organic’ labeling, demand a cer-
tain amount of mobility outdoors. Sun protection in
pigs is therefore an important issue because sunburn
causes pain. Severe sunburn leads to blisters and
further enables secondary bacterial infections such
as moist dermatitis in pigs; in piglets heavy sunburn
may even be lethal. Furthermore, there have been
reports that sunburnt sows do not accept boars for
mating and may undergo embryonic reabsorption, or
abortion.?327

We showed that even light-skinned pig breeds such
as Landrace or Yorkshire can be protected well by
shade cloths. Depending on the denseness of the tex-
tile, SPFs of <5.8 were found. Interestingly, even body
locations which point downwards, such as the lateral
abdomen, were protected by the shade cloth. This can
be explained by the fact that the shade cloth blocks
direct solar radiation and therefore prevents reflections
from the ground.

Natural sun protection

Shade cloth should be seen as an additional tool for
sun protection. The opportunity to wallow should be
provided regardless of additional shade, not only for
sun protection, but also for cooling and skin care (e.g.
antiparasitic and insecticidal effect). Sun protection by
soil is poorly investigated, yet even a thin layer of ochre
was shown to deliver a SPF between 2 and 13.%8

Natural shade can be provided by trees. Little is
known about the shading properties of trees, as geom-
etry is rather complex and depends on many factors
such as type, size and season. Estimates for tree shad-
ing range from SPF 2 to 10.2%3% By contrast, the effects
of shade cloths are easier to estimate because of their
simple and uniform geometry.

Textiles and SPF

For each of the textiles, a shade rate is provided by the
manufacturer. We found that a shade rate of 50% cor-
responds to UPF 5, 75% to UPF 9 and 90% to UPF 15;
these UPFs provide SPFs of 3.5, 4.2 and 5.8, respec-
tively, at the most vulnerable sites. Neither the shade
rate nor the UPF describe the SPF in a satisfactory way.
The shade rate is not a standardised measure and was
not investigated before this, yet it is a well-known fac-
tor determining UPF.'"* Besides the UPF, SPF depends
on the size and height of the shade cloth as well as on
solar elevation.

Size and height

The larger the size of the shade cloths, the more sky is
covered, allowing less diffuse UVR to reach beneath the
cloth (the shadow becomes deeper/darker), leading to an
increase in the SPF.'*"® The shade cloths used for this
study had a size of 4x5m, which are typical dimensions
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FIGURE 5 Mean sun protection factors at all measuring positions for the woven shade cloths with (a) 50% (UPF=5), (b) 75% (UPF=9)
and (c) 90% (UPF=15) shade rate as well as (d) for the camouflage net (Mesh 4). UPF, ultraviolet protection factor.

of ready-to-use cloths and provide full shade for a few
animals. Larger shade cloths than these would provide
higher SPF.

The higher the cloth is mounted, the more diffuse
the available irradiance'*'® reaching the animal laterally.
Therefore, shade cloths which are mounted lower than
these in our study would gain higher SPF.

At a solar elevation of 90° the shadow of the cloth
is located directly under it. At lower solar elevations, the
shadow moves out from underneath the cloth. For a cloth
of 4x5m at 2m height, the shadow on the ground lies
completely outside the cloth at solar elevations <20°.
Even when an animal is inside this shadow, the SPF is
noticeably lower, as a much smaller part of the sky is cov-
ered by the cloth. Larger size lowers the solar elevation at
which this effect occurs. The lower the solar elevation is,
the lower the ambient erythemal effective irradiance. At
solar elevations <20°, the UVI is <2 in any case.

Application for shade structures

The higher the ERTA is, the higher the UVR exposure
of a body site. This allows for identification of the most
vulnerable body sites. The ERTA can be used to esti-
mate the UVR body exposure of a pig at any time and
place, by simply multiplying the ERTA with the ambi-
ent erythemal effective irradiance at a certain time and
location. Using this method, one can determine when

animals are at risk and define those time periods when
sun protection is necessary.

The World Health Organization (WHQO) recommends
the application of sun protection at UVI 3 for melano-
compromised skin types to avoid damage from UVR.
As the skin of these rather light-skinned humans and
that of light-skinned pig breeds is quite similar,' this
threshold limit lends itself to the application of sun pro-
tection in pigs as well. The ERTAs in conjunction with
ambient measurements of the erythemal effective ir-
radiance at a certain location enable identification of
those periods when UVI >3. Vice versa, the SPF of a
sun protection tool should reduce exposure of body
sites to a UVI <3 to avoid sun damage.

Figure 6b depicts the ambient erythemal effective
irradiance measured at solar noon at the location of
Vienna, Austria, with horizontal lines to indicate the
risk level as defined by WHO for light-skinned people.
Despite sun protection being recommended from UVI
3 onwards, the threshold limit is 2.5, as the UVl is pub-
lished as an integer. It can be seen from the graph that
UVI 3 can be expected in Vienna from early March until
early October. Therefore, sun protection cloths should
be available during this time of the year. The highest
values reach up to 7.5. Meshes 1, 2 and 3 reduced UVR
exposure to <3 and are therefore appropriate for the
location of Vienna, or 48°N.

Mesh 1 reduces the UVR exposure below UVI 3
from an ambient UVI <8.8, Mesh 2 from <10.5 and
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(a) Exposure ratio to ambient (ERTA) at all measuring positions. (b) Ambient erythemal effective irradiance at solar noon in

Vienna (48.2° N, 16.4° E, 160 m above sea level), Austria in 2022 (horizontal lines indicate the risk levels as defined by the WHO?* for light-

skinned humans).

Mesh 3 from <14.5. Mesh 1 is therefore appropriate
for latitudes >45°N/S, Mesh 2 for >30°N/S and Mesh
3 even for tropical regions or high alpine altitudes.?®
Knowing the annual cycle of the UVI at a certain loca-
tion, allows the period for sun protection to be planned
in advance; such U | monitoring is carried out at many
locations around the world.'®

For practical applications it should also be consid-
ered that the denser the woven material is, the lower
the permeability for air and the effect on heat protec-
tion (heat build-up) and the higher the load from wind,
which affects mounting needs and life span.

Unknown factors

The sun adaption abilities of light-skinned pigs with re-
spect to erythema have not been investigated yet. As
practitioners report erythema especially in piglets and
new free-rangers (previously kept indoors),? it is likely
that the porcine skin adapts to the sun and provides
a certain SPF. In humans, skin adaption may provide a
SPF of 4 rather easily, mainly by epidermal thickening.

Limitations of our study

The results of our study are restricted to the geometry
of the shade cloths and are valid for solar elevations
up to 65° and a standing pig with no fixed orientation
with respect to the sun. SPFs of a pig lying down (dif-
ferent posture and no movement) or a pig with signifi-
cantly different body shape (e.g. piglets) may differ. For
higher solar elevations, SPFs increase because the
shadow becomes deeper and the contribution of al-
bedo decreases. For a lying pig or a piglet, the distance
between the cloth and the body is larger which low-
ers the SPFs. For static postures, vertically orientated
body parts which are directed towards the sun would
get lower protection, those directed away from it would
get higher protection. These differences vanish with
increasing solar elevation. The experiment was per-
formed on a substrate of pea gravel and sand, which
has relatively high albedo (reflection from the ground),

and other artificial materials (e.g. concrete) may have
even higher albedo.?®

CONCLUSIONS

Our experiments made evident that furless free-range
pigs are at high risk for sunburn because parts of the
porcine body receive erythemal effective UV irradi-
ance that is comparable to ambient or even higher for
short periods. Our experiments also demonstrated that
woven shade cloths can protect pigs very well from
sunburn, while camouflage nets are inappropriate. Our
results enable estimation of the time of the year when
shade cloth should be applied. The establishment of
shade cloth ensures welfare of animals, and prevents
secondary disorders and failures in breeding. However,
we recommend shade structures only in addition to
wallowing.

Further studies are needed to estimate the MED in
other breeds as well as to estimate the self-protection
abilities of porcine skin as a result of sun adaption.
Basic sun protection by wallowing should also be inves-
tigated. For shade cloths, larger sizes and other heights
should be investigated.
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Zusammenfassung

Hintergrund: Bei hellhdutigen Schweinerassen wie dem Yorkshire oder der Landrasse ist ein Sonnenschutz gegen
ultraviolettes Licht (UVR) von hochster Bedeutung, um einen Sonnenbrand zu verhindern.

Ziele: Feststellung der UVR Exponierung eines Schweins und die Moglichkeiten des Sonnenschutzes mittels
Schatten-spendenden Stoffen mit unterschiedlicher Schattenstarke.

Tiere: Ein Plastikmodell eines Landrasse Schweins in LebensgrofRe.

Materialien und Methoden: Das Modell war ausgestattet mit 20 UVR-Metern in unterschiedlichen anatomischen
Positionen, welche die tatsachliche erythemwirksame Sonneneinstrahlung festhielten. Ein Drehtisch ermdglichte
eine Bestrahlung aus verschiedenen Richtungen. Die Bestrahlungsstarke der Sonne wurde in direktem Sonnenlicht
sowie unterdrei Schichten des Schattenstoffs (560%), 75% und 90%) sowie unter einem Camouflage Netzgemessen.
Die Sonnenschutzfaktoren (SPF) wurden bestimmt als das Verhaltnis der Messungen zwischen schattenlos und
Schatten bei gleicher Erhohung der Sonneneinstrahlung. Die Exponierungsrate auf die Umgebung (ERTA) wurde
fur jede Korperstelle in Bezug auf die Umgebungsstrahlung kalkuliert. Das erlaubt eine Bestimmung ab wann das
Schwein dem Risiko eines Sonnenbrands ausgesetzt und ein Sonnenschutz notig ist.

Ergebnisse: Die kalkulierten ERTA-Werte zeigen, dass einzelne Korperstellen hohere Werte an Umgebungs-UVR
erhalten. Die Messungen zeigen, dass der SPF von schattenspenden Stoffen von der Dichte der Textilien abhéangt.
Ausgewahlte Schatten-spendende Stoffe erreichten Werte von 3,5 (Schattenrate bei 50%), 4,2 (75%) und 5,8
(90%). Der Schutz durch das Camouflage Netz war gering. Die hdchsten SPF wurden an Kérperstellen erzielt, wo
die ERTA am hochsten war.

Schlussfolgerungen und klinische Bedeutung: Schattenspendende Stoffe konnen alle und vor allem
empfindliche Korperstellen effektiv schiitzen. Die Ergebnisse unserer Studie erlauben eine Abschatzung ab wann
Schweine dem Risiko eines Sonnenbrands ausgesetzt sind, und stellen quantitative metrische Daten fir den
Sonnenschutz zur Verfligung. Das erlaubt eine wirksame Verhinderung von UVR-verursachtem Hautschaden und
sekundaren Veranderungen.
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Résume

Contexte: La protection contre le rayonnement solaire ultraviolet (UVR) est primordiale pour les races de porcs a
peau claire telles que le Yorkshire ou le Landrace afin d'éviter les coups de soleil.

Obijectifs: Détermination de I'exposition d'un porc aux rayons UV et des capacités de protection solaire des toiles
d'ombrage avec différents taux d'ombrage.

Animaux: Modele en plastique grandeur nature d'un porc Landrace.

Matériels et méthodes: Le modéle était équipé de 20 UVR-meétres placés a différentes positions anatomiques
qui enregistraient l'irradiation solaire effective érythémale. Un plateau tournant permettait une irradiation dans
différentes directions. Lirradiation solaire a été mesurée en plein soleil ainsi que sous trois toiles d'ombrage
avec différents taux d'ombrage (560 %, 75 % et 90 %) et un filet de camouflage. Les facteurs de protection
solaire (FPS) ont été déterminés comme le rapport entre les mesures a I'ombre et sans ombre a la méme hauteur
d'ensoleillement. Le rapport d'exposition a l'air ambiant (ERTA) a été calculé pour chaque site corporel par rapport
a l'irradiation ambiante. |l permet de déterminer quand les porcs sont exposés au risque de coup de soleil et quand
une protection est nécessaire.

Résultats: Les valeurs ERTA calculées montrent que certaines parties du corps peuvent recevoir des valeurs plus
élevées que le rayonnement UV ambiant. Les mesures ont montré que le FPS des toiles d'ombrage dépend de
la densité du textile. Les tissus d'ombrage sélectionnés ont atteint des valeurs de 3,5 (taux d'ombrage de 50 %),
4,2 (75 %) et 5,8 (90 %). La protection offerte par le filet de camouflage était médiocre. Le FPS le plus élevé a été
obtenu sur les c6tés du corps ou I'ERTA était le plus élevé.

Conclusions et pertinence clinique: Les toiles d'ombrage peuvent protéger efficacement toutes les parties du
corps et les parties vulnérables en particulier. Les résultats de notre étude permettent d'estimer a quel moment les
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porcs risquent d'attraper un coup de soleil et fournissent des parametres quantitatifs pour la protection solaire. Cela
permet une prévention efficace des dommages cutanés causés par les UV et des troubles secondaires.
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Resumo

Contexto: A protecao solar da radiacao ultravioleta (UVR) é essencial para racas suinas como Yorkshire ou Landrace
para evitar queimaduras solares.

Objetivos: Determinacao da exposicao solar a UVR de um porco e a capacidade de protecéo solar de telas com
diferentes taxas de sombreamento.

Animais: Um modelo plastico de porco Landrace de tamanho real.

Materiais e métodos: O modelo foi equipado com 20 medidores de UVR em vérias posicdes anatbmicas que
registraram a irradiacao solar efetiva eritémica. Uma plataforma giratéria permitiu a irradiacao de diferentes diregoes.
A irradiacdo solar foi medida sob luz solar direta, bem como sob trés telas de sombra com diferentes taxas de
sombra (560%, 75% e 90%) e uma rede de camuflagem. Os fatores de protecao solar (FPS) foram determinados
como a proporcao de medicoes sem sombra para sombreadas na mesma elevacao solar. A taxa de exposicao ao
ambiente (ERTA) foi calculada para cada local do corpo em relagao a irradiacdo ambiente. Ela permite a determinacéao
de quando os porcos estao em risco de queimaduras solares e a protecao € necessaria.

Resultados: Os valores de ERTA calculados mostram que algumas partes do corpo podem receber valores
mais altos do que a UVR ambiente. As medicdes mostraram que o FPS das telas de sombreamento depende da
densidade téxtil. As telas selecionadas atingiram valores de 3,5 (taxa de sombra de 50%), 4,2 (75%) e 5,8 (90%)).
A protecao pela rede de camuflagem foi ruim. O FPS mais alto foi obtido nos lados do corpo onde o ERTA foi mais
alto.

Conclusoes e relevancia clinica: As telas de sombreamento podem proteger todos os locais do corpo de forma
eficaz e os locais vulneraveis em particular. Os resultados do nosso estudo permitem uma estimativa de quando os
porcos correm risco de queimaduras solares e fornecem métricas quantitativas para protecdo solar. Isso permite a
prevencao eficaz de danos a pele causados por UVR e disturbios secundarios.

RESUMEN

Introduccion: La protecciéon contra la radiacion ultravioleta (UVR) solar es primordial en las razas de cerdos de piel
clara, como Yorkshire o Landrace, para evitar las quemaduras solares.

Objetivos: Determinacion de la exposicion a la UVR de un cerdo y la capacidad de proteccién solar de las mallas
de sombra con diferentes indices de sombra.

Animales: Modelo de plastico de tamano natural de un cerdo Landrace.

Materiales y métodos: El modelo estaba equipado con 20 medidores de UVR en varias posiciones anatémicas
que registraban la irradiancia solar efectiva eritematosa. Una plataforma giratoria permitia la irradiacién desde
diferentes direcciones. La irradiancia solar se midié bajo la luz solar directa, asi como bajo tres mallas de sombra
con diferentes indices de sombra (50 %, 75 % y 90 %) y una red de camuflaje. Los factores de proteccién solar
(SPF) se determinaron como la relacion entre las mediciones sin sombra y con sombra a la misma elevacion solar.
La relacion de exposicion a la radiaciéon ambiental (ERTA) se calculd para cada sitio del cuerpo con respecto a
la irradiancia ambiental. Permite determinar cuando los cerdos corren riesgo de sufrir quemaduras solares y es
necesario protegerlos.

Resultados: los valores de ERTA calculados muestran que algunas partes del cuerpo pueden recibir valores
mas altos que la radiacion ultravioleta ambiental. Las mediciones mostraron que el SPF de las mallas de sombra
depende de la densidad del tejido. Las mallas de sombra seleccionadas alcanzaron valores de 3,5 (tasa de sombra
del 50 %), 4,2 (75 %) y 5,8 (90 %). La protecciéon de la red de camuflaje fue deficiente. El SPF mas alto se obtuvo
en los lados del cuerpo donde la ERTA fue més alta.
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Conclusiones y relevancia clinica: Las mallas de sombra pueden proteger eficazmente todas las zonas del cuerpo
y, en particular, las zonas vulnerables. Los resultados de nuestro estudio permiten estimar cuando los cerdos
corren riesgo de sufrir quemaduras solares y proporcionan meétricas cuantitativas para la proteccion solar. Esto
permite una prevencion eficaz del dano cutdneo causado por la radiacion ultravioleta y los trastornos secundarios.
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