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Abstract

Background and Purpose P
Obesity is one of the most important metaboliggdisorders o

resistance, low-grade chronic inflammation, oxidati
emerging biomarkers involved in obesity-relate
Fetuin-B have received increasing attention due to their associations with obesity, non-alcoholic fatty
liver disease, and metabolic dysfunction. In parallel, eXercise training and nutritional interventions are
considered effective non-pharMacological strategies for improving these abnormalities. Therefore, the
present study aimed to investigat effects eks of combined functional and aerobic training
with folic acid supplem‘ation in-A and Fetuin-B in obese men.

Materials and Me&@

d
, @ddgimpaired liver function. Among the
¢ disturbances, the hepatokines Fetuin-A and

life and is associated with insulin

ndomized, double-blind, placebo-controlled clinical trial with a pretest—
obese men aged 23-32 years were voluntarily recruited according to the
inclusion and e {0 criteria and were homogeneously assigned into four groups (n=11 each):
ement, training-placebo, and training-supplement. The intervention lasted 12
weeks and mclude 40 minutes of functional training consisting of stability, strength, and intermittent
exercise blocks, folloewed by treadmill running at 50-60% of maximum heart rate. Participants in the
supplementation ps received 500 ug folic acid daily, whereas placebo groups received visually
identical cornst tablets. Fasting blood samples were collected 48 hours before and 48 hours after
the intervention, and plasma Fetuin-A and Fetuin-B concentrations were measured using ELISA. Data
were analyzed using Shapiro—Wilk and Levene’s tests, paired t-test, ANCOVA, Bonferroni post hoc
test, and Pearson correlation coefficient in SPSS version 26.

Results:

The findings revealed significant time x group interactions for body weight, body mass index, Fetuin-
A, and Fetuin-B (P=0.001). Body weight decreased significantly only in the training-supplement group
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(P=0.001), whereas body mass index significantly decreased in the training (P=0.012) and training-
supplement groups (P=0.001). In addition, Fetuin-A levels significantly decreased in the supplement
(P=0.001), training (P=0.001), and training-supplement (P=0.001) groups, while Fetuin-B levels
significantly decreased in the supplement (P=0.049), training (P=0.009), and training-supplement
(P=0.001) groups, with no significant changes in the control group. The greatest reductions in both
hepatokines were observed in the training-supplement group. A significant positive correlation was
also found between Fetuin-A and Fetuin-B (r=0.617, P=0.001). Moreover, both hepatokines were
positively correlated with body weight.

Conclusion: L

Twelve weeks of combined functional and aerobic training, particularly when accomp
acid supplementation, reduced Fetuin-A and Fetuin-B levels in obese men. These eff
mediated through improved insulin sensitivity, reduced low-grade inflammation,
antioxidant status, and improved hepatic metabolic function. Therefor8kcombining
with folic acid supplementation may represent an effective strategy for i i
metabolic disturbances.
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1 Glute Bridge

2 Forearm Plank

3 Leg Raise

4 Superman Hold

5 Side Plank

6 Medicine Ball Russian Twist

" Dynamic Plank

8 Plank with Ball Tap

9 Bodyweight Squat

1 Resistance Band Shoulder Press’

Light Dumbbell Deadlift 1

Dumbbell Lunge 2

Dumbbell Bench Press 3

Goblet Squat 4

Jump Squat 5

Jump Lunge 6

Heavy Dumbbell Deadlift 7

Step-ups 8

Battle Rope 9

High Knees 0

Hurdle Jumps 1

Sprint Intervals 2

Battle Rope Slams 8

¥+ -Second Sprints 4
5

}
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2
2
2
2
2
2 Cone Drills
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