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Introduction: Maintenance of skin homeostasis is dependent upon a properly organized
stratum corneum that involves renewal through a balance of proliferation and differentiation.
This turnover process also removes cellular components damaged by environmental insults
such as UV. However, this removal process is not completely efficient and cumulative
damage leads to chronic changes. This is exemplified by an imbalance in homeostasis as
measured by a reduced proliferation rate and amplified expression of differentiation
components. These molecular changes lead to morphological changes such as larger basal
keratinocyte cell size, epidermal thinning, and thickened stratum corneum. 

Objective: Evaluate the effect of niacinamide (Nam) on epidermal homeostasis in
photodamaged skin using both in vitro and in vivo models.    

Materials and Methods: Nam effect on proliferation and differentiation was examined using
in vitro 2D and 3D culture systems. Expression of differentiation and proliferation proteins
was quantitated by PCR and Western blot. In vivo samples were collected following topical
treatment with Nam or placebo in a double-blinded split face study. Laser capture
microscopy of biopsies was used to isolate total RNA from epidermis for microarray
analysis. Proteins isolated from tape strips were analyzed via multiple reaction monitoring
(MRM) for proteomics.    

Results: In vitro studies found Nam decreases gene expression and protein production of
differentiation markers. Additionally, there is an increase in proliferation that correlates with
a decrease in basal keratinocyte cell size. Based on gene expression changes and protein
analysis, Nam can rebalance differentiation and proliferation markers in photodamaged
human skin.        

Conclusions: Skin’s epidermis undergoes a transition over time to a dysfunctional



morphological state as characterized by an imbalance in proliferation and differentiation.
These measurable changes are accelerated by exposure to daily UV. Treatment with Nam
shows the ability to restore homeostasis, leading ultimately to a more resilient state that
protects from future challenges.
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