Simple Noninvasive Measurement of Skin Autofluorescence

ROBBERT MEERWALDT?, THERA LINKS?, REINDERT GRAAFF®, SUZANNNE R. THORPE®, JOHN W.
BAYNES®, JASPER HARTOG?, REINOLD GANS?* AND ANDRIES SMIT?

#Divisions of Vascular Medicine and Endocrinology, Department of Medicine, University Hospital
Groningen, Groningen, the Netherlands

PDepartment of Biomedical Engineering, University of Groningen, Groningen, the Netherlands
‘Department of Chemistry and Biochemistry, University of South Carolina, Colombia, South Carolina
29208, USA

Address for correspondence: A.J. Smit, Department of Medicine U3.129, University Hospital
Groningen, Hanzeplein 9700 RB Groningen, the Netherlands. Voice: 31-50-3616161 ; fax: 31-50-
3619069. a.j.smit@int.azg.nl

Accumulation of advanced glycation end products (AGEs) is thought to play a role in the
pathogenesis of chronic complications of diabetes mellitus and renal failure. Several studies
indicate that AGE accumulation in tissue may reflect the cumulative effect of hyperglycemia
and oxidative stress over many years. Simple quantitation of AGE accumulation in tissue could
provide a tool for assessing the risk of long-term complications. Because several AGEs exhibit
autofluorescence, we developed a noninvasive autofluorescence reader (AFR). Skin
autofluorescence measured with the AFR correlates with collagen-linked fluorescence and
specific skin AGE levels from skin biopsy samples. Furthermore, skin autofluorescence
correlates with long-term glycemic control and renal function, and preliminary results show
correlations with the presence of long-term complications in diabetes. The AFR may be useful
as a clinical tool for rapid assessment of risk for AGE-related long-term complications in
diabetes and in other conditions associated with AGE accumulation.
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