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Metabolic diseases are the leading global causes of death(1).Low carbohydrate, high fat (LCHF) diets improve markers of metabolic
health and can mitigate disease risk(2) however, the mechanisms are poorly understood. We aimed to explore the effects of an ad libi-
tum LCHF vs. high carbohydrate low fat (HCLF) diet on the plasma lipidome in 16 relatively healthy adults.

Participants were randomly assigned to a HCLF diet (n = 8, ≥50% of energy from carbohydrates) or a LCHF diet (n = 8, consume
<50 g/day of carbohydrates). Plasma samples were collected at 0, 4 and 8 weeks, and analysed for biomarkers of lipids and lipoprotein
metabolism using high-throughput NMR spectroscopy platform. Data (mean ± SD) were subjected to 2 x 3-way mixed ANOVA. All
the p-values are corrected for multiple testing via The Benjamini and Hochberg method.

Dietary conditions did not differ in plasma triglyceride concentrations; however, triglycerides within HDL were significantly (P<
0.05) lower at week 4 (0.10 ± 0.03 mmol/L) compared with baseline (0.125 ± 0.05 mmol/L) and week 8 (0.119 ± 0.03 mmol/L) follow-
ing the LCHF diet only. In contrast, the total phospholipids within LDL increased from baseline to week 8 with both the LCHF (0.72
± 0.14 to 0.76 ± 0.12 mmol/L, P= 0.012) and HCLF (0.62 ± 0.16 to 0.68 ± 0.17 mmol/L, P= 0.031) diets leading to a significant inter-
action between diets (P < 0.001). Both diets resulted in increased total esterified cholesterol but only the HCLF diet increased within
LDL at week 4 (1.48 ± 0.34 mmol/L, (P= 0.018) and week 8 (1.45 ± 0.41 mmol/L, (P= 0.008) compared with baseline (1.30 ±
0.37 mmol/L). Both dietary conditions impacted free cholesterol similarly although only the HCLF diet increased the free cholesterol
within LDL from baseline to week 8 (0.48 ± 0.14 to 0.54 ± 0.15 mmol/L, P = 0.013) whereas no significant change was observed with
the LCHF diet. Only the HCLF diet resulted in significant increases in total lipids within LDL from baseline to week 8 (2.53 ± 0.67 to
3.12 ± 0.50 mmol/L, P= 0.010) whereas no significant change was observed with the LCHF diet with no differences between diets.
Similarly, no difference between groups was observed on lipoprotein particle concentration. However, LDL particle concentration
significantly increased from baseline to week 8 (1071.47 ± 517.78 to 1302.54 ± 306.07 nmol/L, P= 0.027) following the HCLF diet
whereas no change was observed with the LCHF diet.

A HCLF diet can increase LDL lipids, cholesterol and particle concentrations that might lead to increased cardiometabolic
risk(3).Conversely, a LCHF diet could decrease risks associated with lower HDL triglycerides(4). However, longer term dietary studies
with larger sample sizes in other ethnicities are warranted.
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