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Association between Advanced Glycation End-Product Levels and Eye Health Parameters.
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Abstract
Advanced glycation end-products (AGEs) are by-products of the reaction between reducing sugars and amino acids and they can either be absorbed from our diet or produced in our body endogenously1. It has been reported that higher circulating AGE level is associated with a higher risk of diverse diseases, including eye diseases, as their accumulation in human tissue leads to an increased production of inflammatory cytokines and reactive oxygen species1. However, though there are a large number of sources that AGEs can be measured from2, such as dietary, circulating and skin, many studies choose limited measurement and these are mostly limited to a single type of AGE, such as carboxymethyl lysine (CML). Additionally, there is limited examination regarding associations between diverse AGE levels and eye-health related parameters in older adults who are at a higher risk of aging related eye diseases, particularly in Asian populations. Therefore, this secondary data analyses investigated associations between dietary, circulating and skin AGE status with eye-health related parameters in Singapore older adults, by pooling data from a completed randomized controlled trial, which originally examined the impact of grape powder consumption on eye health and glycation status.  
Data from Singaporean healthy older adults (mean age: 66 years) were collected. Blood AGE levels including CML, carboxyethyl lysine, pyrraline and pentosidine (PEN) were measured using Ultra Performance Liquid Chromatography-Triple Quadrupole Mass Spectrometry. 3-day food records were collected from all participants and their dietary AGE was estimated as CML (mg/d) using a database from published articles. Skin AGE was measured using autofluorescence with the DiagnOptics AGE Reader. Lastly, 4 different eye health-related outcomes including macular pigment optical density (MPOD), visual acuity and contrast sensitivity, and National Eye Institute’s Visual Function Questionnaire 25 were also measured. AGE parameters and eye health-related outcomes were fit into a multivariate regression model in R, and Pillai’s Trace from MANOVA was used to determine significance of the overall association. Association between individual eye health-related outcome and AGE parameter was also analyzed with the use of robust standard errors. All p-values were corrected for false discovery rate. Associations were adjusted for, age, gender, Body Mass Index (BMI), hemoglobin A1C (HbA1c), skin carotenoid status, total energy and docosahexanoic acid (DHA) intake.
Overall, there were no associations between dietary, circulating and skin AGE parameters with overall eye health while higher blood PEN level was significantly associated with lower MPOD level (standardized β-coefficient: -0.273, p = 0.023). These findings indicate that although generally AGEs were not associated with eye health, specific type of circulating AGE may affect the eye health outcome in this population. However, further caution is also warranted due to the secondary analysis nature of this study. 
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