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Can “Self-Tanning” Mice Help Us
Avoid Skin Cancer?

In the summer, many people flock to beaches, pools, BBQs, and backyards, using any excuse
to spend time outdoors. More outdoor time during the day means more UV exposure from the
sun. The body’s natural response to this sun exposure is tanning, a biological process that
occurs when your skin darkens as it produces more melanin (skin pigment molecules) in
response to the UV rays.

Melanin acts as a shield for the nucleus of a skin cell, protecting the DNA inside from damaging
sun exposure). People with naturally darker skin have higher levels of melanin in their untanned
skin than people with naturally fairer skin. Therefore, people with darker skin are naturally more
protected from the sun than those with lighter skin, as shown in Figure 1. If a dark-skinned
person and a fair-skinned person are both exposed to the same source of UV radiation, the
person with fair skin may experience tanning while the dark-skinned person does not. This is
because fair skin does not have much natural protection and the body responds by producing
more melanin.
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Figure 1. A Melanin Shield. Melanin, represented by small black dots, is found in different
amounts in different skin tones. Melanin molecules arrange themselves like a shield over the
nucleus of the skin cell, protecting it from damage from UV rays. Darker skin cells have higher
melanin concentrations and are therefore more strongly protected from UV rays than fairer skin
cells are. Source: Adapted from Michael et al., 2017.
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If tanning helps protect skin cells it must be good, right? Well, sort of. The problem is that
prolonged and intense UV exposure can eventually get through the protective melanin barrier
and cause DNA damage. What happens when DNA is damaged? Well, over time, the damage
can add up and eventually trigger skin cancer. In other words, while tanning may increase your
skin’s natural protection against further UV damage in the short-term, it could be increasing your
long-term risk of skin cancer

But what if there was a way you could get the short-term protective benefit of tanning without
sun exposure? That'd be pretty cool, right? Scientists hypothesized that if they could somehow
make skin cells produce more melanin, they could increase protection from the sun without the
risk of damaging DNA with UV rays. Could they develop a drug to increase pigment production
without the sun? Yes!

The new drug in this study is topical, which means that it is put on the skin from the outside.
Once absorbed by cells, it induces pigment production in the skin by increasing the amount of a
protein called MITF. MITF is a transcription factor that acts as the conductor of a cellular
orchestra, increasing the production of enzymes that in turn produce melanin. Thus, when there
are higher levels of MITF, there are higher levels of melanin-producing enzymes, and a greater
amount of melanin in the cells. The scientists tested this drug on the skin of mice and found that
after daily application, the skin of the mice turned darker (see Figure 2). They hypothesize that
the darker skin induced by the drug increases protection of the mice against skin cancer.

Figure 2. Tanned Mice. Mice treated with no drug (left four mice) or the newly developed drug
(right four mice) for seven days. Those treated with the drug develop darker skin pigmentation
that can protect against damaging UV rays. Source: Mujahid et al., 2017.

The mice in this study make good model organisms for humans because they induce the same
molecular process of tanning (via MITF), but there are some differences between mice and
humans that make drug development challenging. The scientists in this study created different
versions of the drug and tested them on human skin samples to see which one would work the
best. Some of their results are shown in Figure 3.
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Figure 3. Drug Applied to Human Skin. Multiple
versions of the drug were applied to human skin. The
tanning effects depended on how well the drug was
absorbed. Here, Drug #2 produces the strongest
effect. Source: Mujahid et al., 2017.
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Moving forward, scientists hope that this study can
provide the basis for the development of a drug that
could make the skin tan at the molecular level in
humans without the damaging side effects of sun
exposure. It is important to note, however, that no
matter what, tanned skin is not as strong of a
protectant against skin cancer as SPF sunscreen. The
drug alone will not completely protect against skin
cancer but will be only slightly protective, and the
researchers warn that if their drug is ultimately successful, it should not be a substitute for
sunscreen. What the researchers hope, however, is that if the drug is available, it will lead to
decrease the usage of tanning beds and unsafe UV exposure that leads to skin cancer by
providing a sunless alternative.
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