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The effect of 12 weeks of high-intensity continuous training (HICT)
with curcumin supplementation on serum levels of myonectin,
LECT2, FGF21, and fetuin-A in young men with nonalcoholic fatty
liver disease
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Abstract

Background and Purpose: Non-alcoholic fatty liver disease (NAFLD) is one of the most prevalent chronic
liver disorders worldwide, characterized by metabolic dysregulation and low-grade inflammation, with a
substantial risk of progression to steatohepatitis, fibrosis, cirrhosis, and hepatocellular carcinoma.
Myonectin and LECT2 are recognized as inflammatory mediators, FGF21 as a regulator of insulin
resistance, and fetuin-A as a modulator of lipid metabolism, all playing central roles in NAFLD
pathogenesis. The present study investigated the effects of 12 weeks of high-intensity continuous training
(HICT) combined with curcumin supplementation on the serum levels of these biomarkers in men
diagnosed with NAFLD.

Materials and Methods: This randomized controlled trial employed a 2x2 factorial design. 60 men with
NAFLD aged 30-40 years were randomly allocated to four equal groups (n= 15): (1) exercise + curcumin,
(2) exercise only, (3) curcumin only, and (4) placebo. The HICT protocol consisted of 30 minutes of
treadmill running at 75-90% of maximal oxygen uptake (VO2max), three sessions per week for 12 weeks.
Curcumin supplementation involved the daily oral intake of one 80 mg capsule for 12 weeks. Serum levels
of fetuin-A, FGF21, LECT2, and myonectin were measured at baseline and post-intervention using
enzyme-linked immunosorbent assay (ELISA). Lipid profile markers, including HDL-cholesterol, LDL-
cholesterol, triglycerides, and total cholesterol, were assessed at the same time points. Data were analyzed
using two-way factorial ANOVA for between-group comparisons and paired-samples t-tests for within-

group changes. Statistical significance was set at P<0.05.

Results: Two-way ANOVA revealed significant post-intervention changes in all four biomarkers across
the groups (P<0.05). Fetuin-A, FGF21, and LECT2 decreased significantly in the exercise, curcumin, and
exercise + curcumin groups compared to placebo, while myonectin increased significantly in these same
groups (P<0.05). The greatest effect sizes were observed in the combined intervention group, where fetuin-

A declined by approximately 22-25%, FGF21 by approximately 18-23%, and LECT2 by approximately
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20-26%, while myonectin increased by approximately 19-24%, suggesting a synergistic interaction.
Within-group paired t-tests confirmed significant pre-to-post changes in the exercise, curcumin, and
exercise + curcumin groups for all four markers (P<0.05), whereas the placebo group showed no significant
change. Regarding the lipid profile, HDL-cholesterol increased significantly in the exercise and exercise +
curcumin groups relative to placebo, while LDL-cholesterol, triglycerides, and total cholesterol decreased
significantly in all three intervention groups (P<0.05). Within-group analyses also confirmed significant

improvements in all lipid variables from baseline in these three groups (P<0.05).

Conclusion: Both HICT and curcumin independently improved NAFLD-associated inflammatory and
metabolic biomarkers; however, the primary finding was the synergistic effect in the combined group,
which produced the largest effect sizes across all outcomes. Reductions in fetuin-A, FGF21, and LECT2,
alongside increased myonectin and improved lipid profile, support a coherent pathophysiological rationale
in which aerobic exercise and curcumin complementarily attenuate insulin resistance and hepatic
inflammation. The restriction to men aged 30—40 and the absence of dietary control necessitate caution in
generalizing these findings. Future studies with more diverse populations and rigorous dietary monitoring

are needed to consolidate the evidence base for this non-pharmacological strategy.
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! Nonalcoholic Fatty Liver Disease (NAFLD)

2 Myonectin

3 Protein-Tyrosin Phosphatase1B (PTB1B)

4 Nuclear Factor Kappa-Light-Chain-Enhancer of
Activated B Cells (NF-kB)

5 TNF-a

6 Cyclooxygenase 2 (COX2)
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