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removing damaged mitochondria and maintaining glucose homeostasis. This study
aimed to investigate the independent and combined effects of high-intensity interval
training (HIIT) and vitamin E on PINK1 and Parkin protein levels in type 2 diabetic
rats.

Methods: In this experimental study, 40 male rats were randomly divided into five
groups: healthy control, diabetic control, diabetes + exercise, diabetes + vitamin E,
and diabetes + exercise + vitamin E. Type 2 diabetes was induced by a high-fat diet
followed by intraperitoneal injection of streptozotocin. HIIT was performed for eight
weeks. At the end of the intervention period, pancreatic tissue was collected, and
PINKZ1 and Parkin protein levels were measured.

Results: Diabetes induction significantly decreased PINK1 and Parkin protein levels
compared with the healthy control group (P<0.001). Both HIIT and vitamin E,

19 April 2026 administered alone or in combination, significantly increased the levels of these
proteins compared with the diabetic control group (P<0.05). However, no significant
difference was observed between the combined intervention group and the groups
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Training, Conclusion: Type 2 diabetes was associated with significantly reduced PINK1 and
Mitophagy, Parkin protein levels in the pancreas. HIIT and vitamin E supplementation each
Type 2 Diabetes, independently improved these reductions; however, their combination did not
Vitamin E.

produce a significant synergistic effect. These findings indicate that each intervention
may play an effective role in improving impaired mitophagy in type 2 diabetes.
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Extended Abstract

Introduction

Type 2 diabetes mellitus is fundamentally characterized
by chronic hyperglycemia, systemic insulin resistance,
and the progressive functional decline of pancreatic p-
cells. These cells are particularly vulnerable to oxidative
stress due to their high metabolic demands and
inherently low expression of antioxidant enzymes,
rendering them susceptible to lipoglucotoxicity. A
critical mechanism in the pathophysiology of T2DM is
the dysfunction of mitochondrial quality control,
specifically the impairment of the PINKZ1-Parkin
signaling axis, which governs mitophagy—the selective
degradation of damaged mitochondria. Restoring this
pathway is essential for maintaining p-cell viability and
insulin secretory capacity. High-intensity interval
training is recognized for its potent metabolic
adaptations, potentially stimulating mitophagic flux
through  energy-sensing pathways like AMPK
activation. Concurrently, Vitamin E acts as a lipophilic
antioxidant, protecting cellular membranes from lipid
peroxidation. However, the interaction between these
interventions remains  controversial;, specifically,
exogenous antioxidants may theoretically scavenge the
physiological reactive oxygen species spikes required to
trigger exercise-induced adaptive responses—a concept
known as “mitohormesis.” Therefore, this study aimed
to investigate the independent and combined effects of
an 8-week HIIT protocol and Vitamin E
supplementation on the abundance of PINK1 and Parkin
proteins in the pancreatic tissue of T2DM-induced rats.

Methods

In this experimental study, 40 male Wistar rats (aged 6—
8 weeks) were randomly assigned to five groups (n=8):
Healthy Control, Diabetic Control (HFD+STZ induced),
Diabetic+HIIT, Diabetic+Vitamin E, and
Diabetic+Combined. HIIT was performed for 8 weeks
(5 sessions/week) on a motor-driven treadmill. The
protocol intensity was recalibrated at week 4 to ensure
progressive overload, increasing high-intensity bouts
from 28 m/min to 33 m/min (85-90% Vmax). Vitamin
E (300 mg/kg) was administered intraperitoneally three
times weekly in the relevant groups. Following the
intervention, pancreatic tissue was harvested and
homogenized. PINK1 and Parkin protein expression
was quantified via Western blotting, using B-actin as a
loading control. Protein bands were visualized using
chemiluminescence and densitometry. Statistical
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significance was analyzed using one-way ANOVA
followed by Tukey’s post hoc test (P<0.05).

Results

T2DM induction led to significant glycemic impairment
and a pronounced reduction in PINK1 and Parkin
protein levels compared to the healthy control group
(P<0.001). Both HIIT and Vitamin E, when
administered as  monotherapies,  significantly
upregulated PINK1 and Parkin expression compared to
the diabetic control (P<0.05), indicating a restoration of
mitochondrial quality control mechanisms. However,
the combined intervention group did not demonstrate a
synergistic or additive effect on these proteins compared
to the independent intervention groups (P>0.05). While
all intervention groups showed marked improvements
over the diabetic control, the combined treatment failed
to elicit superior molecular benefits, suggesting a
saturation effect or potential interference between the
two strategies.

Conclusion

HIIT and Vitamin E independently rescue pancreatic
PINKZ1 and Parkin expression in T2DM rats, effectively
improving mitochondrial quality control. The absence
of a synergistic effect in the combined group suggests
that high-dose exogenous antioxidants may dampen
exercise-induced adaptive signaling (mitohormesis).
Consequently, caution is advised when combining
antioxidant supplements with high-intensity exercise
protocols in therapeutic strategies for T2DM.
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