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- NADH molecules show a short lifetime component
when it is free and a longer lifetime component when
it is protein-bounded.

- FAD molecules, short lifetime component is present
for protein-bounded and longer lifetime component
for its free state.

Camundongo nude BALB c (atímico)
107 melanoma cells
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378nm excitation: NADH molecules

It was not observed difference between the a1 and a2 values
obtained for melanoma and normal skin, probably due to the thin
normal epidermis layer present over the experimental lesion. In
addition to its contribution to the collected fluorescence signal, this
thin skin layer also reduces the laser penetration and resulted
excitation of the target tissue.
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378nm excitation: NADH molecules

-Short and long lifetime components increased in melanoma;

-Warburg effect: shorter lifetimes in melanoma due to the presence of high amounts of 
free NADH molecules (glycolysis respiration pathway);

- keratin, collagen and melanin – may contribute for the lifetime changing;
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445nm excitation: FAD molecules

Melanoma
a1 – high amount of molecules with short lifetime;
a2 – low amount of molecules with long lifetime.

Normal skin
a1 – low amount of molecules with short lifetime;
a2 – high amount of molecules with long lifetime.

It does not agree with Warburg effect, maybe due to the presence of others molecules such 
as collagen and melanin.

L Pires et al., Biomed Opt Exp 2014



445nm excitation: FAD molecules

- Small lifetime component: protein-bonded FAD (oxidative phosphorylation metabolism);
- Long lifetime component: free FAD

Normal skin
-Smaller lifetime than melanoma
- Pasteur effect: oxidative phosphorylation

Melanoma
-Longer lifetime than normal skin
- Warburg effect: glycolysis
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Sensitivity: 99.4% Specificity: 97.4% Accuracy: 98.4% 
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