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Introduction: Polycystic ovary syndrome (PCQOS) is associated with insulin
resistance and metabolic disorders. This study aimed to compare the effects of eight
weeks of high-intensity interval training (HIIT) and moderate-intensity continuous
training (MICT) on insulin sensitivity, TGF-g levels, cardiorespiratory fitness, and
metabolic indices in obese women with PCOS.

Methods: In this randomized controlled trial, 45 obese women with PCOS were
divided into three groups of 15: HIIT, MICT, and control. The exercise training
groups performed their respective protocols for eight weeks. Body composition,
insulin sensitivity, serum levels of TGF-B1 and TGF-B2, lipid profile, liver enzymes,
glucose homeostasis, and peak oxygen consumption (VO,peak) were assessed before
and after the intervention. Data were analyzed using paired t-tests and one-way
ANOVA.

Results: Changes in VO,peak and insulin sensitivity were significantly different
among the three groups (P < 0.05). Both exercise groups showed significant
improvement in VO,peak. However, only the HIIT group demonstrated a significant
improvement in insulin sensitivity (P=0.02). No significant differences were
observed in body composition indices, lipid profile, liver enzymes, or serum levels
of TGF-p1 and TGF-B2 (P > 0.05).

Conclusion: The findings indicate that HIIT is a superior and time-efficient exercise
strategy compared to MICT for improving insulin sensitivity in obese women with
PCOS. This metabolic improvement occurred independently of weight loss and
changes in body composition. The unchanged serum TGF-B levels suggest that the
mechanism of action is likely independent of the TGF-g pathway.
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Ektended Abstract

Introduction

Polycystic Ovary Syndrome (PCOS) is the most
prevalent endocrine disorder among women of
reproductive age, characterized by hormonal imbalances,
metabolic dysfunction, and polycystovarian morphology.
It poses a significant health burden due to its association
with insulin resistance, type 2 diabetes, dyslipidemia, and
increased cardiovascular risk. Insulin resistance is a core
pathophysiological feature of PCQOS, driving a self-
perpetuating  cycle of  hyperinsulinemia  and
hyperandrogenism. Recent evidence also implicates
Transforming Growth Factor-Beta (TGF-R) in the
disorder, suggesting its role in tissue fibrosis and
impaired metabolic signaling.Lifestyle intervention,
particularly exercise, is the cornerstone of PCOS
management, improving insulin sensitivity and metabolic
health. However, consensus is lacking on the optimal
exercise modality. While some studies suggest High-
Intensity Interval Training (HIIT) may offer superior
metabolic benefits, others show comparable outcomes
between HIT and Moderate-Intensity Continuous
Training (MICT). Given the limited and conflicting
evidence regarding the effects of exercise on TGF-B
signaling in PCOS, this study aimed to compare the
impact of HIIT and endurance training on metabolic
parameters, body composition, cardiorespiratory fitness,
and TGF-p levels in obese women with PCOS.

Methods

In this randomized controlled trial, 45 obese women with
PCOS were assigned to High-Intensity Interval Training
(HIIT; n=15), Moderate-Intensity Continuous Training
(MICT; n=15), or a control group (n=15). Both exercise
groups completed an 8-week supervised program (3
sessions/week) on cycle ergometers. The MICT protocol
involved 50 minutes of continuous cycling at 50-60%
Heart Rate Reserve (HRR), while HIIT alternated high-
intensity intervals (80% HRR) with active recovery. Pre-
and post-intervention assessments included body
composition  (bioelectrical ~ impedance), insulin
sensitivity (hyperinsulinemic-euglycemic clamp), fasting
blood biomarkers (glucose, lipids, TGF-g), and
cardiorespiratory fitness (VO,peak). Data were analyzed
using one-way ANOVA.

Results

The analysis revealed that both HIIT and MICT groups
demonstrated a  significant ~ improvement in
cardiorespiratory fitness (VO,peak) compared to the
control group (P < 0.001), with a 22% increase in the
HIIT group and a 17% increase in the MICT group.
Notably, HIIT was superior to MICT in significantly
enhancing insulin sensitivity (assessed by GIR), showing
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a 45% improvement (P=0.02), while the change in the
MICT group was not statistically significant. However,
no significant differences were observed between the
three groups in terms of body composition (weight, BMI,
body fat %), glucose homeostasis (fasting glucose,
insulin, HOMA-IR, HbA1c), lipid profile, liver enzymes
(AST, ALT), or serum levels of TGF-31 and TGF-p2
after the 8-week intervention.

Conclusion

This study is the first clinical trial to simultaneously
compare the effects of High-Intensity Interval Training
(HIIT) and Moderate-Intensity Continuous Training
(MICT) on metabolic indices, TGF-g signaling, and
cardiorespiratory fitness in obese women with PCOS.
The key findings revealed that while both protocols
significantly  improved  cardiorespiratory  fitness
(VOgzpeak), only HIT produced a marked 45%
improvement in insulin sensitivity, as measured by the
gold-standard  hyperinsulinemic-euglycemic  clamp.
Notably, these improvements occurred independently of
any significant changes in body composition, lipid
profile, liver enzymes, or serum levels of TGF-g1 and
TGF-g2. This highlights the potent, weight-loss-
independent metabolic benefits of high-intensity
exercise, particularly HIIT, for managing insulin
resistance in PCOS.The superior efficacy of HIIT in
enhancing insulin sensitivity is likely attributed to its
greater intensity, which provides a stronger stimulus for
activating type Il muscle fibers, AMPK phosphorylation,
and GLUT4 expression. The lack of change in TGF-g
levels suggests that the insulin-sensitizing effects of
exercise in this short-term intervention may operate
through pathways independent of TGF-g signaling. A
major limitation of this study is the 8-week duration,
which may have been insufficient to induce structural
changes in the extracellular matrix and modulate TGF-g
activity. Future longer-term studies employing direct
tissue biopsies are warranted to better understand the
molecular mechanisms. In conclusion, HIIT presents a
potent, time-efficient strategy for rapidly improving
insulin sensitivity and cardiorespiratory fitness in obese
women with PCOS, even in the absence of weight loss.
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