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possible physiological role of ectopic melanin and its intermediates in
ameliorating obesity complications.

Oxidative stress and inflammation are complementary and
interconnected drivers of obesity complications.

Obesity and its related complications such as insulin resistance,
cardiovascular disease and non-alcoholic fatty liver disease (NAFLD)
are prevalent worldwide and became a global health challenge. As a
matter of fact, intervention became imperative but for new creative
and scientific measures to minimize these non-communicable diseases
(NCDs). The pathogenesis mechanisms of NCDs that stem from
obesity are complex. However, the chronic state of inflammation and
oxidative stress are interconnected but interdependent signatures for
most obesity driven complications.

Redox state balance is intricate process but vital for the health of
adipocytes and adipose tissues. Redox state imbalance leads to plethora
of consequences that lay the ground for the final health status of the



Moreover, it has been shown that fatty aldehyde dehydrogenase
(FALDH), antioxidant enzyme; improved insulin resistance resulted in
3T3-L1 adipocyte that is driven by HNE exposure. In the same study,
rosiglitazone showed to have an antioxidant effect by increasing
FALDH gene expression which in turn blocks the poisonous effect



adipogenesis processes occurs through Wnt/β-catenin pathway and its
interaction with SOX signaling molecules.

Figure 2: Role of WNT and SOX signaling on adipogenesis and
melanogenesis. Melanogenesis and adipogenesis processes are
under complex regulatory control by numerous shared signaling
molecules. For instance, SOX9 inhibits adipogenesis through PPAR-
γ and C/EBP, while it promotes the expression of SOX10 which in
turn positively controls the transcription of MITF and
melanogenesis. Over expressing of SOX6 activate adipogenesis
through stimulating PPAR-γ and C/EBP. Similarly, WNT 3A, 5B,
5A abrogate adipogenesis through PPAR-γ and C/EBP, and
simultaneously promote melanogenesis.

Furthermore, there is growing evidence that the inflammatory
molecules and ROS’s stimulate both melanogenesis and adipogenesis.
Many studies established that post-inflammation released cytokines
such as interleukin 1 (IL-1), interleukin 1 (IL-6), tumour necrosis
factor (TNF-α) stimulate melanin synthesis in the epidermis [58-60].
ROS also promotes adipocyte differentiation from MSCs by activating
peroxisome proliferator-activated receptor gamma (PPARγ), and the
antioxidant N-acetyl-L-cysteine inhibits adipocyte differentiation
through ROS [39]. The cross talk mediator of melanogenesis and
adipogenesis apparently occur through PPAR-γ and C/EBP-α [31-36].
PPAR-γ regulates both MITF and some inflammatory



(DHICA) melanin precursors which further stimulate expression of
antioxidants genes [73]. High level of antioxidants genes has been
shown to be promoting pre-adipocytes differentiation [74,75]. In this
mechanism, we can assume that melanogenesis can co-drive
adipogenesis to relief hypertrophy (Figure 3).

Subsequently adipocytes undergone hypertrophy probably rather
melanin production as it will slow down or stop the momentum of
oxidative stress and inflammatory environment in obesity. This may
explain why melanogenesis rate varies in people with obesity but is not
correlated with obesity level; and why ectopic melanin is much less in
lean subjects compared to people with obesity.

Therapeutic potential of melanin and intermediates in
ameliorating NCDs

Melanin protective characteristic against UV harmful effects is
sound and solid. Although melanogenesis is an oxygen dependent
process, it has both antioxidant and ROS-dependent cytotoxic
properties [76]. Melanin synthesis process itself generates ROS as
superoxide anion (O2) and hydrogen peroxide (H2O2



both; still need to be examined. Also it needs to be clarified that if the
treatment leads to 
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