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Abstract

Aim: Adropin is one of the hepatokines secreted by the liver that plays a role in regulating
fat and glucose metabolism. The aim of this study was to compare the effects of progressive
versus constant-load resistance training on serum and hepatic levels of adropin in sugar-fed
Wistar rats. Methods: Thirty-two male Wistar rats (4 to 6 weeks old, with a mean weight of
248-262 g) were divided into four groups: healthy control, sugar control, progressive trainiﬁ +
sugar, and constant-load training + sugar. The nutritional intervention, consisting of 10% stigar
solution consumption, continued from the first week until the end of the study (16 weeks). ATl
8 weeks of sugar feeding, a resistance training protocol consisting of climbing dfilad@emwith
weights attached to the tail was implemented (3 sessions per week). Results: Sugfir consupiption s QR code to see the
led to weight gain in the sugar control group compared to the normal control g‘up % 0.0\ 2 anying video, or visit

The progressive training group showed significantly less weight gain ‘)aM the sugar jahssp.azaruniv.ac.ir

control group during the study period (P =0.01). Tissue adropin concgptmn chanﬂ]
higher in the progressive training group than in the constant-load “(P = 0.03_
there was no significant difference in serum adropin levels (P = O.mionally, there were
no significant differences in hepatic triglyceride and cholestesellevels Mthe groups (P >
0.05). Conclusion:The findings suggest that progressive fiésistanceitsaining @anydifferentially
affect adropin concentration in liver tissue and mitigatgagh@adverse SHiegs of sugapeonsumption
on body weight gain. However, neither progressi constant-‘ resi€tance training
significantly altered serum adropin levels or hepatic EigMe and cho‘terol levels.
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The effect of moderate intensity continuous training on ... 02

Extended abstract

Background

Consumption of simple sugars, particularly sucrose, leads to metabolic disturbances such as weight gain, hepatic fat
accumulation, and impaired glucose homeostasis. Adropin, a liver-derived peptide, plays a key role in regulating energy,
glucose, and lipid metabolism, and its serum and tissue levels can be influenced by diet and physical activity. Resistance
training, especially with progressive intensity, may increase tissue and serum adropin levels and exert protective effects
against sugar-induced metabolic damage. The aim of this study was to investigate the effects of eight weeks of progressive
and constant-load resistance training on serum and hepatic adropin levels, as well as liver cholesterol and triglycerides,
in sucrose-fed rats.

Materials and Methods
This experimental study was fundamental and laboratory-based. The sample consisted of
262 g and aged 4-6 weeks, obtained from Pasteur Institute, Tehran, and transferred t
Faculty of Sports Sciences.

istar rats weighing 248—
he Animal Laboratory of the

Experimental design
Rats were randomly assigned to four groups: 1) Normal control, 2) Sucrose co i 1stance training +
sucrose, and 4) Constant-load resistance training + sucrose. All animal ¢ cted according to ethical
guidelines and approved by the University of Mazandaran IR.UMZ.

Training protocol
The progressive resistance training protocol involved eig 1 ns with a tail- attached weight and
two-minute rest intervals. In sessions 1-3, fixed load
From session 4 onward, the load for repetitions 1—4 was set a , 75%, 90%, and 100% of the rat’s previous max1mal
carrying capacity, with a 10% increment added e titions to determine the animal’s maximum load
capacity. In the constant-load group, the first fou

etized with a combination of xylazine (10 mg/kg) and
s then excised, rapid ozen in liquid nitrogen, and stored at —80°C.

Statistical analysis
Normality of data distrib
post hoc tests was used to e

essed using the Kolmogorov—Smirnov test. One-way ANOVA followed by LSD
differences between groups.

Results
Sucrose consumption significantly increased body weight (P =0.012). Both resistance training protocols prevented weight
gain, with progressive training showing a greater protective effect (P = 0.017). Mean hepatic adropin levels were higher
in the progressive training group compared to the constant-load group (P = 0.038), but did not differ significantly from
the sucrose control group (P > 0.05). Neither training protocol significantly affected serum adropin or liver triglyceride
and cholesterol levels (P > 0.05).

Discussion

Sucrose intake led to increased body and absolute liver weight, whereas both progressive and constant-load resistance
training partially mitigated this increase, with progressive training producing the greatest effect on hepatic adropin.
Resistance training did not significantly alter serum adropin, liver triglycerides, or cholesterol, possibly due to limitations
of the animal model and the short intervention period. The increase in hepatic adropin is likely mediated via the AMPK—
SIRT1-PGC-1a pathway, enhancing energy metabolism, fatty acid oxidation, and liver-protective mechanisms. The
results indicate that sugar intake has a more pronounced effect on hepatic lipid accumulation than resistance training.
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Study limitations include the short duration of training and the absence of measurements for certain inflammatory markers
such as TNF-a and IL-6.

Article message
Resistance training, particularly with progressive intensity, can prevent sucrose-induced weight gain and improve hepatic
adropin levels. However, its effects on liver triglyceride and cholesterol content and serum adropin levels are limited.

&
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15. Forkhead box protein O1
16. Tumor Necrosis Factor-alpha

17. Interleukin-6
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9. AMP-activated Protein Kinase

10. Nicotinamide Adenine Dinucleotide
11. Sirtuin 1
12. Peroxisome Proliferator-Activated Receptor Gamma Coactivator 1-alpha

13 Energy Homeostasis-Associated Gene

14. Phosphoenolpyruvate Carboxykinase 1
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