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Abstract

We report the case of a 48-year-old male with sunburn that did not develop UV radiation skin changes around
injuries on his right arm. After the injury healed, the skin color around the scar had a different, lighter colored
pigmentation. We theorized that this phenomenon might be a rare case related to TGF-beta 1 secreted by
keratinocytes and platelets and iNOS up-regulated by UV radiation.
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Introduction
Sunburn is caused by UV radiation to the skin. The minimum

degree of sunburn presents as erythema. Basically, with erythema the
skin structures are not damaged, although the skin injury does not
always maintain normal skin structure. Sunburn inflammation and
injury are not same. The determinant skin changes between sunburn
(erythema) and skin injury include defect of the epidermis or dermal
layer, bleeding, neutrophils and platelets infiltration, fibrin deposition
and up-regulation of related-cytokines in injury. In the case of
erythema (sunburn), some epidermal cells are damaged as apoptosis of
keratinocytes (sunburn cells) [1], lymphocytes infiltration, and blood
vessels enlargement.

Case

Figure 1: (A) Patient’s right arm one day after receiving sunburn.
There was no visible UV radiation skin change (erythema) around
the injury; (B) Patient’s right arm at 10 days after sunburn. The skin
color around the scar was a different, lighter colored pigmentation.

We report the case of a 48-year-old male with sunburn who did not
have UV radiation skin changes (erythema) around skin injuries (skin
ulcer and erosion) on his right arm. The skin erosion and ulcer were
caused by abrasion against a wall. The treatment for skin injury was
kept clean by tap water without wound dressing. Three days after
sustaining skin injuries, the patient was sunburned on his legs, arms
and face during cycling. The skin around the injuries did not change in
response to UV radiation effects (erythema; Figure 1A) after one day of
sunburn; and only the skin close to the injury developed inflammation.
Ten days after sunburn, his skin ulcer was improved, but the skin color
around the injuries was different from the surrounding skin, with
lighter colored pigmentation (Figure 1B).

Discussion
We hypothesized some reasons why the skin around the injuries did

not change with sunburn. Inflammation associated with skin injury
and UV radiation could be different from the pathological state, and
some factors of inflammation by injury may play a preventive role
against UV radiation skin change. Conversely, the immunosuppressive
effects of UV radiation might suppress inflammation from injury, since
there might not be pigmentation around the scar. Pigmentation after
UV radiation has a close relation with melanocytes, keratinocytes and
fibroblasts. In skin injuries (erosion and ulcer), there are not enough
keratinocytes in these cells, and pigmentation could not develop. In
this case, the reasons for these skin changes are not qualifying; we
noticed an up-regulated cytokine in injury, transforming growth factor
(TGF)-beta. TGF-beta has three isoforms, beta-1, beta-2 and beta-3.
TGF-beta 1 is secreted by keratinocytes and platelets after injury [2],
and it is an essential chemo-attractant factor for wound repair [3]. For
hemostasis, mechanisms of coagulation act, and one of their actions is
platelets agglutination. Platelets are accumulated at the site of the skin
injury, and then platelet-derived TGF-beta1 is released for wound
healing. Large amounts of TGF-beta1 possess immunosuppressive
action and inhibition of melanocyte proliferation, T cell, B cell and NK
cell [4-7].

From these findings, we consider one reason why the skin around
the patient’s injuries did not show sunburn changes was that TGF-beta
1 secreted by keratinocytes and platelets for injury healing suppressed
UV skin radiation changes. Another key point is nitric oxide synthase
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(NOS). NOS have three isoforms: inducible NOS (iNOS), neuronal
NOS (nNOS), and endothelial NOS (eNOS). A mouse study reported
that iNOS was required in a skin injury [8]. In addition, iNOS is up-
regulated by UVB radiation and is an immunomodulatory mediator in
sunburned skin [9]. iNOS is inhibited by TGF-beta [10]. TGF-beta in
the skin wound could inhibit iNOS action in sunburn skin and
injuries. In the case of simultaneous skin injury and sunburn at the
same region, the action of improving injury could be dominant to that
of sunburn to protect the body. It is interesting that green tea may be
related to the skin difference shown in this case. This patient is
Japanese, and he often drinks green tea. A previous interesting report
[11] found that green tea down-regulated UVB radiation skin damage.
Green tea may have promoted the patient’s skin change.
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