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Extended Abstract

besity, are among the most common metabolic disorders associated with high-
carbohydrate diets and sedentary lifestyles. These conditions are linked to
insulin resistance, oxidative stress, and chronic inflammation, and currently, no

approved pharmacological therapy exists. Recently, hepatokines—particularly

angiopoietin-like protein 4 (ANGPTL4)—have attracted attention for their role

in lipid and glucose metabolism regulation. ANGPTL4 inhibits lipoprotein
lipase (LPL), thereby increasing plasma triglyceride levels, and its concentration is elevated in
obese and diabetic individuals (1). Evidence indicates that regular physical activity, especially
resistance training, can reduce ANGPTL4 levels and improve lipid profiles and metabolic
markers (2,3). Therefore, examining the effects of different resistance training modalities and
intensities on circulating and hepatic ANGPTL4 may provide valuable insights into non-
pharmacological strategies for managing obesity and NAFLD (4).

Thirty-two male Wistar rats (6—8 weeks old) were used in this experimental study. Upon arrival,
all animals were weighed and randomly divided into two main groups: Normal control (n=8)
and sucrose-fed rats (n=24). After 8§ weeks of feeding with a 10% sucrose solution, resistance
training began in the ninth week. Therefore, the study groups included normal control (NC),
sucrose control (SC), progressive resistance training + sucrose (SPT), and constant-load
resistance training + sucrose (SCT).

The progressive resistance training involved eight climbs on a 1 m ladder (80° incline, 26 rungs)
per session with a 2-min rest between climbs.

After 8 weeks of feeding with 10% sucrose solution, training protocols (3 sessions per week, for
8 weeks) was implemented, including climbing a ladder with a weight attached to the tail. (5).
Serum and hepatic ANGPTL4 concentrations were measured using an ELISA kit specific for
rats. Serum triglycerides and total cholesterol were determined using enzymatic colorimetric
assays. Data were analyzed using the Kolmogorov—Smirnov test, one-way ANOVA, and
Tukey’s post hoc test (p < 0.05).

In this study, body weight changes in the sucrose control group were higher but non-significant
(P=0.057) compared to the normal control group. The progressive resistance training group
have less weight gain (94.6+ 25.2) than the sucrose control group (143.6+ 40.8). No significant
difference was observed in absolute or relative liver weight between the different study groups
(P>0.05). Serum triglyceride levels were significantly higher in the Sucrose-consuming groups
compared to the normal control group (P<0.001), but there was no significant difference
between the training groups and the sucrose control group. There was no significant difference
in serum cholesterol levels between the sucrose control and normal control groups.However,
compared to the sucrose control group, the level of this index was significantly lower in the
constant load training group (P = 0.048). There was no significant difference in serum




ANGPTLA4 levels between any of the control and exercise groups (P > 0.05). At the tissue level,
there was no significant difference in ANGPTL4 concentrations between the healthy control and
sucrose control groups (P> 0.05). However, higher ANGPTL4 levels were observed in the
prograssive training group compared to the sucrose control group (P = 0.003) and the constant
load training group (P =0.01).

Table 1. Serum and liver ANGPTL4 concentrations, and liver cholesterol and triglycerides

NC SC SPT CPT
Liver ANGPTL4 (pg/mg) 19.40 £1.98 19.19+1.16 23.76+2.0 * § 19.83 £3.03 #
Serum ANGPTL4 (ng/ml) 522+0.353 5.13+0.34 540+ 1.12 5.33+0.64
Serum Cholesterol (mg/dl) 62.08 £10.14 72.62+11.68 59.03 £17.69 54.94+10.44 1
Serum Triglycerides (mg/dl) 24.03 £8.0 51.20+17.53 * 55.89+14.28* 63.57+10.89 *

The values are presented as mean + standard deviation of eight animals per group. NC; Normal control, SC; sucrose
control. SPT; progressive resistance training + sucrose. SCT; constant-load resistance training + sucrose. * P < 0.05;
significantly different from NC. 1 P < 0.05; significantly different from SC. # P < 0.05; significantly different from
SPT.

The findings of this study revealed that sucrose consumption significantly increased serum
triglyceride (TG) levels in the control-sucrose group, while total cholesterol remained
unchanged. This result aligns with previous studies linking sugar-sweetened beverage intake to
elevated lipid metabolic indices (6,7). Mechanistically, this may involve enhanced hepatic de
novo lipogenesis, ectopic lipid accumulation, and insulin resistance—well-established outcomes
of chronic sugar intake (8). Interestingly, both resistance training protocols (progressive and
constant load) reduced total cholesterol, suggesting that resistance exercise, even without weight
loss, can exert lipid-lowering effects through enhanced muscular cholesterol uptake, improved
insulin sensitivity, and activation of lipid metabolism enzymes (9). However, no significant
changes were observed in TG levels following training, possibly due to the dominant influence
of diet, as previous meta-analyses indicate that exercise effects on TG are more evident when
combined with dietary interventions or caloric restriction (10,11).

Regarding ANGPTLA4, sucrose intake alone did not alter serum or hepatic levels of this
hepatokine, while resistance training—particularly progressive loading—significantly increased
hepatic ANGPTL4 expression. This may reflect an adaptive metabolic response to enhance fatty
acid oxidation. Since ANGPTL4 inhibits lipoprotein lipase (LPL), its elevation may promote
the mobilization of free fatty acids (FFAs) for energy production during high-intensity exercise
(12). The The results of the present study indicate that four months of sugar consumption did
not alter serum and tissue levels of ANGPTL4. Only progressive resistance training was
associated with an increase in tissue levels of ANGPTLA4. It seems that ANGPTL4 may not be
the main factor influencing serum levels of lipid profile components such as TC and TG.
Therefore, further studies are needed to investigate the role of ANGPTL4 in regulating
metabolic changes and exercise adaptations.
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The lack of accurate assessment of calorie intake and sugar consumption for each rat is a
limitation of the present study.

It is suggested that future studies measure liver fat levels and perform liver histology to
determine the effect of exercise on changes in hepatokines and liver fat.
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Table 1. Changes in body weight, absolute liver weight, and relative liver weight in the different
experimental groups
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Figure 1. Serum triglyceride and cholesterol concentrations in the different experimental groups
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Figure 2. Serum and tissue ANGPTL4 concentrations in the different experimental groups
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