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Abstract

Aim: Fibroblast growth factor-1 (FGF-1) is the first paracrine member of the FGF family
that shows promising metabolic regulatory properties and is capable of producing gluc{e-
lowering and insulin-sensitizing effects. The aim of the present study was to compare the efkts
of eight weeks of high-intensity resistance, endurance, and interval training on the expressio‘
fibroblast growth factor-1 (FGF-1) and its receptor (FGFR-1) in adipose tissue mmE
rats. Methods: Twenty-four male Wistar rats with an average age of 10 weeks ﬂi aMt of
150-250 g were purchased. After six weeks of high-fat diet, and after matchinlbasgﬂn body
weight, the rats were divided into four groups of six, including contro‘)uM-intensity
interval training (intensity including repetition and speed per weelg‘frm reMs of 39
seconds at a speed of 29 m/min to 12 repetitions of 30 seconds at a spN36 m/min)j
(with an intensity of 50-120% of body weight) and enduranc@ent to 80-85% of
maximum oxygen consumption). They trained for eight weekssufive se‘per week. Real
Time-PCR was used to measure FGF-1 and FGFR-1 gnn. O alysis of
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1. Department of physical

variance and Tukey's post hoc test were used to determinl@ the diffetenee bet groups at a education and Sport Science,
significance level of p<0.05. Results The expression -1 gene in thghigh-infensity interval Boj.C., Islamic Azad
training (P=0.001) and resistance training (P=0.001) Eroupsiincreased siglificantly compared to University,  Bojnord, Iran.
the control group. However, this increase was not significaigin, the endiitance training group *(corresponding author)

(P=0.088). Also, the expression of this gene in the high-intensMaining (P=0.003) and
resistance training (P=0.026) groups shewed a significant increa‘mared to the endurance
group. The expression of FGFR-1 n high-intensity intel‘inipg (P=0.001) and
resistance training (B%£0.010) grmp’increMgniﬁcantly compare e control group.
However, this inci@@8e was not gighificant in theleldurance training grofp (P=0.067). Also, no
significant difme incm expresw GFR-1 gene was observed among the
training groups (P>0._pclusions‘sideringﬂe anti-diabetic and anti-obesity functions
of FGF-1 and FGFR-1, ‘erved imM in insulin resistance. Also, considering that
in this study, high-intensity‘al traininM further affect glucose metabolism in animals
by altering the FGF-1 signaliMway,Aiﬁs suggested that further studies be conducted to
generalize to human samples.
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Extended abstract

Background: Obesity, defined as an abnormal and excessive accumulation of fat that may impair health, is a chronic,
multifactorial disease associated with various life-threatening conditions. Its prevention and treatment are directly linked
to the biology of adipose tissue (AT), a dynamic organ comprising adipocytes, mesenchymal cells, endothelial cells (ECs),
fibroblasts, and immune cells within an extracellular matrix (ECM). Obesity induces AT remodeling characterized by
adipocyte hypertrophy and hyperplasia, immune cell accumulation, hypoxia, and EC activation. Fibroblast Growth
Factors (FGFs), a family of 23 members in humans, play crucial roles in metabolic homeostasis. Dysregulated FGF
expression is implicated in chronic diseases like obesity and diabetes. Specifically, FGF-1, produced by AT, regulates
glucose uptake by modulating glucose transporters (GLUT1, GLUT4) and inhibits lipolysis to suppress free fatty acid
(FFA) release, thereby exerting anti-obesity and anti-diabetic effects. While exercise training is a cornerstone of obesity
management, the comparative impact of different exercise modalities on the FGF-1 pathway in AT remains unclear. This
study investigated the effects of eight weeks of High-Intensity Interval Training (HIIT), Resistance Training (RT), and
Endurance Training (ET) on the adipose tissue gene expression of FGF-1 and its receptor, FGFR-1, in obese male rats.

Methods: Twenty-four male inbred Wistar rats (age: 10 weeks; initial weight: 150-250g) d a high-fat diet or six

sedentary control (C). The RT protocol involved climbing a 1-meter ladder (85° incline ttached to their
tails, starting at 50% of body weight and progressively increasing to 120% ove . roup ran on a
treadmill (0° incline) five days per week, gradually increasing from 30 minute s at 35 m/min
The HIIT protocol consisted of a 5-minute warm-up/cool-down at 10 m/min a nd high-intensity

running (29 m/min) interspersed with 1-minute active recovery (13 m/min); i eascd weekly. Protocols
were matched for distance, warm-up/cool-down duration, and session . i rs after the final training

(HOMA-IR) were measured. Adipose tissue was harvested, ai
cDNA was synthesized, and the mRNA expression levels ere quantified using RT-qPCR with
SYBR Green and GAPDH as the reference gene. The 2* for relative quantification.Data were
analyzed using SPSS-27 with one-way ANOVA, Tukey's pos test, and Pearson's correlation at a significance level
of p<0.05.

ted. After quantifying RNA purity,

Results: All training groups showed a signific S i weight compared to the control group (p<0.05).

the control (p<0.05), with no significant difference erved between the different exercise modalities. Gene expression
analysis revealed a significant difference in FGF-1'8 among the groups (p<<0.001). Post-hoc analysis showed
that FGF-1 expression was significantly higher in theHRIT group compared to both the ET (p=0.003) and control

(p<0.001) groups. Similarly, t] oup showed signi ly higher FGF-1 expression than the ET (p=0.026) and
control (p<0.00}) groups. ression, a significant¥éverall difference was also found (p<0.001). The HIIT
(p<0.001) a: . ificantly higher PGFR-1 expression compared to the control group. There
was no si i sion between the ET and control groups or among the three exercise
groups. Pearson' i indi significant negative correlations between the changes in FGF-1 expression

expression were negat 1th HOMA-IR (r =-0.516, p<0.001) and body weight (r = -0.719, p<0.001).

Discussion:
Fibroblast Growth Factor-1 (FGF-1) is a broad-spectrum mitogen regulating cell migration, proliferation, differentiation,
and survival. Its signaling is crucial for tissue growth, metabolism, and homeostasis. Dysregulation of the FGF/FGF
receptor (FGFR) axis is linked to various human diseases, including diabetes, obesity, and chronic kidney disease.

This study found that high-intensity interval training (HIIT) and resistance training significantly increased FGF-1 gene
expression compared to the control group, while endurance training did not. Similarly, FGFR-1 gene expression was
significantly higher in the HIIT and resistance training groups. These findings align with research suggesting FGF-1's
role in nutrient homeostasis and its potent anti-diabetic effects by suppressing lipolysis and hepatic glucose production.
Central administration of FGF-1 in diabetic rodents normalizes blood glucose by inhibiting NPY/AgRP neurons in the
hypothalamus.

All exercise modalities (resistance, endurance, and HIIT) led to a significant decrease in fasting blood glucose and insulin
resistance and an increase in serum insulin compared to the control. This supports numerous studies demonstrating that
aerobic exercise improves insulin sensitivity in obese individuals with type 2 diabetes. However, some conflicting studies
exist, where endurance training either did not significantly alter FGF-1 levels or failed to improve insulin resistance,
potentially due to unaltered pathways like AKT and GLUT-4.
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Article message

The study demonstrates that HIIT and RT are more effective than ET at increasing the adipose tissue gene expression of
FGF-1 and its receptor FGFR-1 in obese rats. This up-regulation of the FGF-1 pathway is strongly linked to significant
improvements in metabolic health, including reduced insulin resistance and body weight. Therefore, the anti-obesity and
anti-diabetic benefits of exercise training, particularly HIIT and RT, appear to be mediated through the activation of this
specific molecular signaling pathway.
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