Serum non-esterified fatty acid (NEFA) composition and
longitudinal changes in beta-cell function

Stewart Harris® Ravi Retnakaran® Bernard Zinman®* Richard P. Bazinet®

Luke W. Johnston!  Christine Lee!

Anthony J.
Hanley'°»

"Department of Nutritional Sciences, University of Toronto, Toronto, CA 2Centre for Studies in Family Medicine, University of Western Ontario, London, CA °Division of Endocrinology, University of
Toronto, Toronto, CA *Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, CA °Dalla Lana School of Public Health, University of Toronto, Toronto, CA

Background Results: GEE analysis
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» Elevated NEFA concentrations are associated with incident type 2 diabetes
(T2DM)(1-3), however NEFA are comprised of physiologically diverse species.

» Limited longitudinal data exist on total and individual NEFA in the progression of
metabolic disorders underlying diabetes.

» Our objective was to study the longitudinal associations of NEFA concentrations and
individual NEFA species with 6-yr changes in insulin sensitivity (1S), beta-cell function,
and insulin clearance.
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Methods: Prospective Metabolism and Islet Cell Evaluation cohort

» Adults at-risk for diabetes were recruited from Toronto and London, ON and followed
every 3-yrs. A total of 3 visits were collected (6-yrs follow-up)

» An OGTT was conducted at each visit (3 blood samples: 0, 30, 120 min) to measure
glucose, insulin, and fasting NEFA (n=477).

» NEFA were quantified at baseline using thin layer chromatography and gas
chromatography, and both mol% and concentration values were analyzed.

» The primary outcomes were computed from the glucose and insulin from the OGTT:
1/HOMA-IR and ISI| (Matsuda Index) for IS (4,5); Insulinogenic index over HOMA-IR
(IGI/IR) and Insulin Secretion-Sensitivity Index-2 (1SSI-2) for beta-cell function (6,7).

» A secondary outcome was insulin clearance (IC), using insulin-to-C-peptide ratio based
on all values from the OGTT.

» Generalized estimating equations was used adjusted for waist, sex, ethnicity, baseline
age, family history of diabetes, and ALT.

» P-values were adjusted using the False Discovery Rate to correct for multiple testing.
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Results: Brief overview

Figure 3: Longitudinal associations of non-esterified fatty acids with insulin sensitivity, beta-cell function, and
insulin clearance over a 6-yr period. GEE models adjusted for sex, ethnicity, waist, baseline age, ALT, and family
history of diabetes. P-values were adjusted for multiple testing using the False Discovery Rate.

» Over the 6-yr period, the primary outcomes decreased between 8.7% to 19.5%

» Of the NEFA, palmitic acid, oleic acid, and linoleic acid comprised the majority (74.1%)
of the pool (Figure 1).

» Strong correlations were seen between certain NEFA (e.g. 16:0, 16:1n-7, 14:0, and
14:1n-7 were all strongly correlated with each other; Figure 2).

» From the GEE analysis (Figure 3), no fatty acids were associated with |S; associations
were only seen with beta-cell function. Palmitic acid, linoleic acid, and total NEFA were
negatively associated with beta-cell function. Only docosahexaenoic acid was negatively
associated with |C, though weakly. No associations were seen for NEFA as a mol%.

» There were no time-by-NEFA interactions with any of the outcome variables.

» The lowest tertile of total NEFA concentration had consistently the highest beta-cell
function over the 6-yrs (Figure 4).

Results: GEE results of total NEFA with beta-cell function
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Results: Distribution of NEFA | | | | | . .
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Figure 4: Predicted marginal means (Ismeans) of total NEFA with beta-cell function from the adjusted GEE
models. Coloured lines represent tertiles of total NEFA concentration.

» While palmitic acid and linoleic acid as a concentration had a negative association with
beta-cell function, these associations were likely driven by the negative association seen
. « .. . with total NEFA and beta-cell function. This is confirmed in light of the mol% results.

» Our novel findings emphasize that higher total NEFA, irrespective of the FA composition,
associate with lower beta-cell function and that this observation is consistent
longitudinally. The role of NEFA on beta-cell function is consistent with literature
suggesting that beta-cells are particularly sensitive to lipotoxicity (2).
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Figure 1: Distribution of non-esterified fatty acid species in absolute concentrations. Dots represent individual
data points, while the boxes represent the median and interquartile range.
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Figure 2: Heatmap of Pearson correlations between individual NEFA.
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