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Abstract

Background and Purpose: Type 2 diabetes mellitus (T2DM) is ed by chronic inflammation and
dysregulated energy homeostasis. Complement C3a receptor 1 (C3a component of the complement system,
plays a pivotal role in hypothalamic inflammation and,the disruption of appetite regulation and energy
metabolism. Concurrently, uncoupling protein 1 (UCP1) inagown adipose tissue (BAT) is a key mediator of
adaptive thermogenesis and energy expemditure. Aerobic exekcise training may exert beneficial effects on
metabolic control in diabetes through the lation of o“pathways and the enhancement of BAT

at
function. w
w

\
male V\Etar rats (age: 8 weeks; initial body weight: 180—

Materials and Method
220 g) were randomly all
exercise. T2DM was induged g a high-fat diet combiped with a low-dose streptozotocin injection. The aerobic

this experimental st

week intervention period. Gene expression and pr levels of C3aR1 and UCP1 in hypothalamic tissue and
BAT were quﬂi ied using real-tine polymerase chain reaction (RT-PCR) and western blotting, respectively.
, including adipocyte area, adipocyte number, and mitochondrial density and
ogical analysis. Serum metabolic parameters were also assessed. Data were

area,

Results: s significantly downregulated hypothalamic c3arl gene expression while concurrently
upregulating its pratein levels. Aerobic exercise training reversed this pathological pattern, as evidenced by
increased c3arl mRNA expression and decreased protein levels. UCP1 protein levels in BAT were significantly
elevated in the diabeti€\+ exercise group, although hypothalamic ucpl gene expression did not differ significantly
across groups. Sterealogical analysis revealed that aerobic exercise significantly reduced brown adipocyte size,
increased adipocyte number, and enhanced both mitochondrial area and count in the exercise-trained groups.
Furthermore, the diabetic + exercise group exhibited a significant reduction in food intake alongside improved

metabolic indices, including decreased fasting blood glucose and a favorable lipid profile.

Conclusion: Aerobic exercise training confers metabolic improvements, modulates complement-dependent
inflammatory signaling in the hypothalamus, and promotes structural remodeling of BAT. Stereological analysis
of BAT demonstrated increased cell number, reduced cell area, and enhanced mitochondrial number and area in
the exercise-trained groups. These findings suggest that the hypothalamus—-BAT axis plays a critical role in
mediating the beneficial effects of exercise on T2DM.
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