
 

Changes in hyaluronan metabolism—a key
factor in the adaptation of keratinocytes to
radiation injury
2 July 2013

As the outermost layer of skin, epidermis is crucial
in forming a permeability barrier and protection
against various environmental agents. Thus,
investigating the biology of its most important cell
type, the keratinocyte, is key to understanding the
effects of solar ultraviolet radiation in skin, and
helps design effective means of protection against
excessive exposure. It has already previously been
shown with both cell culture and in vivo animal
models that UV irradiation increases the
expression of hyaluronan, which is an important
carbohydrate of the extracellular matrix.
Hyaluronan is also clearly increased in tissue
sections from early stage squamous cell
carcinomas, one important risk factor of which is
exposure to UV radiation. 

Hyaluronan metabolism in cells and tissues has
long been a special area of interest in the research
group of Professors Raija and Markku Tammi at
the Institute of Biomedicine, University of Eastern
Finland. One important target tissue and focus in
these studies has been the skin. In a recent paper
published in The Journal of Biological Chemistry,
the group demonstrated that already fairly low
doses of UVB activate the accumulation and
degradation of hyaluronan. This occurs in both
simple monolayer cultures of keratinocytes and a
stratified, three-dimensional model that mimics
normal skin epidermis. As intracellular signalling
pathways are activated, the hyaluronan producing
enzymes (Has1-3) and hyaluronan synthesis are
upregulated. Particularly, it was shown that Has1
and Has2 are regulated by the MAP kinase p38,
and Has3 by the calcium-dependent protein kinase
CaMKII.

Since hyaluronan content and the absolute and
relative quantities and activity of the hyaluronan
synthases depend on the tissue context and
physiological conditions, it's crucial to understand

the underlying regulatory mechanisms. In this study,
the significantly upregulated hyaluronan
metabolism in the keratinocytes seemed to be
dependent specifically on the Has3 enzyme.
Blocking its expression with a specific siRNA
reversed the UVB-induced hyaluronan production
nearly to the level of the control cells. The results
thus strongly indicate that epidermal keratinocytes
exposed to UVB specifically activate their
hyaluronan synthesis by regulating the HAS-
enzymes via at least two different signalling
pathways. This may be one mode for the cells to
adapt to radiation damage.

Even though more research is warranted, the new
data further our understanding about the
significance of hyaluronan for keratinocyte function
under environmental stress. This activation of
hyaluronan metabolism after excessive UVB
exposure may also prove to be a target for
regulation when trying to control and understand
tissue malignancy and pre-cancerous alterations. 

  More information: Rauhala, L. et al. Low Dose
Ultraviolet B Irradiation Increases Hyaluronan
Synthesis in Epidermal Keratinocytes via
Sequential Induction of Hyaluronan Synthases
Has1-3 Mediated by p38 and Ca2+/Calmodulin-
dependent Protein Kinase II (CaMKII) Signaling, J.
Biol. Chem. 2013 288: 17999-18012. First
Published on May 3, 2013. 
doi:10.1074/jbc.M113.472530

  Provided by University of Eastern Finland

                               1 / 2

https://medicalxpress.com/tags/target+tissue/
https://medicalxpress.com/tags/hyaluronan/
http://dx.doi.org/10.1074/jbc.M113.472530


 

APA citation: Changes in hyaluronan metabolism—a key factor in the adaptation of keratinocytes to
radiation injury (2013, July 2) retrieved 27 April 2021 from 
https://medicalxpress.com/news/2013-07-hyaluronan-metabolisma-key-factor-keratinocytes.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
part may be reproduced without the written permission. The content is provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

                               2 / 2

https://medicalxpress.com/news/2013-07-hyaluronan-metabolisma-key-factor-keratinocytes.html
http://www.tcpdf.org

