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Abstract

Aim: The aim of the present study was to investigate the effect of
high-intensity interval training (HIIT) and nanocurcumin consumption
on the regulation of glucose metabolism in obese and overweight
women.

Method: Forty obese and overweight women (BMI=31.09 + 2.77) were
divided into five groups of 8: high-intensity interval training (HIIT),
nanocurcumin (NanoC), HIIT + NanoC, placebo (Pl), and control. The
HIIT training groups ran for eight weeks, three sessions per week, at
an intensity of 80% of maximum heart rate (HRmax). The
nanocurcumin groups received 80 mg of it daily for eight weeks.
HbA1c, fasting glucose, insulin resistance index (HOMA-IR), and time
to exhaustion (TTE) were measured before and after the intervention
and analyzed using two-way analysis of variance (ANOVA).

Results: The results showed that glucose and HOMA-IR levels were
significantly different between the study groups (p<0.001). The
greatest reduction in serum glucose (14.72%) and HOMA-IR (47.54%)
was observed in the HIIT+NanoC group compared to the NanoC and
PL groups (p<0.001, for all comparisons). Also, HbA1c levels in the
HIIT+NanoC group had the greatest significant reduction compared to
both the HIIT (p=0.001) and NanoC (p=0.001) groups. In addition, TTE
in the HIIT+NanoC group was significantly increased compared to the
NanoC, HIIT, and Pl groups(p<0.001).

Conclusion: HIIT training and nanocurcumin supplementation as non-
pharmacological interventions had beneficial effects on glucose
control, especially on insulin resistance in obese and overweight
women. The combination of these two interventions as well as HIIT
training had greater effects on improving glucose metabolism than
nanocurcumin consumption alone.
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Problem Statement and Research Significance

Obesity and overweight have emerged as major public health challenges in recent decades, serving as
primary risk factors for insulin resistance, type 2 diabetes, and other metabolic disorders. Excess
adipose tissue, particularly visceral fat, leads to adverse changes in adipokine secretion, systemic
inflammation, and glucose homeostasis disruption, ultimately reducing insulin sensitivity. This is
particularly critical in women with overweight or obesity, where effective interventions are needed to
improve glucose metabolism. High-Intensity Interval Training (HIIT) offers a time-efficient exercise
modality that enhances mitochondrial function and insulin sensitivity, while nanocurcumin, with
improved bioavailability, provides anti-inflammatory and antioxidant benefits. The key research
question is whether combining HIIT and nanocurcumin yields greater improvements in glucose
metabolism compared to each intervention alone. Addressing this could prowide ewidence for
multifaceted, non-pharmacological strategies to prevent or manage type iabgtes at-risk

populations.
Methodology Overview (Research Methods, Study Population, Instruments)

This quasi-experimental study employed a pre-test and post-test design with a control group. The
target population consisted of adult women (aged 30-40 years) residing in ivan County, Iran, with
a body mass index (BMI) of 25 kg/mz2 or higher. Forty participants were purgposefully selected based
on inclusion criteria (e.g., no diagnosed diabetes ent, n® regular exercise >2
sessions/week in the past 3 months) and exclusion criteri . dpregnancy, severe cardiovascular
issues, chronic use of glucose-affecting sing block randomization via
www.randomizer.org, they were divided into fivey
HIIT+NanoC, Placebo (PI), and Control. The H‘LiT
per week on a Monark ergometer bike, withy10 inter
alternated with active recovery (60% H
softgel (Exir Nanosina, Iran). Measureme
InBody 720), blood samples for fasting gluco lucose oxidase-peroxidase kit), HbAlc (HPLC Kkit),
insulin (ELISA kit), and HOMA-IR ?Icu ion. Time to Exhaustion (TTE) was assessed on a
treadmill at 85% HRmax. Qata were afialyzed u8ing two-way ANOVA and Bonferroni post-hoc tests

in SPSS v26, with significance 05.

Key Findings and R&sults AnalyBis
n

\
The study reveal d‘sigmf' nt efifects of time, group, and time x group interactions on anthropometric
able’1). For weight, BMI, and body fat percentage, reductions were most

vs. Nano =0.003), though no significant difference existed between HIIT and HIIT+NanoC
@Similar patterns emerged for BMI (HIT: 5.90% reduction vs. Control, p=0.003;

HIIT+NanoC: 8.99% vs. Control, p=0.001) and body fat (HIIT: 3.75% vs. Control, p<0.05).

Table 1. Descriptive and anthropometric characteristics of the subjects.

Group/ Age (year) Height (cm) Weight (kg) BMI (kg/m?) body fat (%)
Variables Pre- test Post- test Pre- test Post- test Pre- test Post- test

Control 35.38 £4.27 165.67+4.14 86.61+5.27 87.14+5.38 31.48+2.17 32.30%2.15 36.56 +2.18 36.64+2.43

Nano-C 34.25 £ 2.65 166.16 £5.16 87.49+6.16 86 +5.47 31.86+£2.45 31.27+£2.72 37.41+£2.27 37.57£2.39

HIT  |36.25:t4.28  165.62+4.72 85.23:7.20 82.34%6.51 31.25£2.27 30.14+3.41 3833:3.10 37,3 +306™"
HIIT+NanoC [34.50+3.58  166.39+5.44 84.19+4.69 79.18+4.69 30.42+2.54 29.15%3.36 3849:3.01 3547 +33T¥"
Placebo  [36.39 +2.91 165+6.10  86.13+518 87.0846.23 31.66+2.33 31.64+252 37.73+2.36  37.52+2.84
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(*): Significant compared to pre-test. (8): Significant compared to control group. (¥): Significant compared to placebo group.
(1): Significant compared to nanocurcumin supplement group.

Metabolic indices demonstrated marked improvements. Serum glucose levels decreased by 4.92% in
NanoC, 12.75% in HIIT, and 14.72% in HIIT+NanoC, with Placebo showing a 3.80% increase. HIIT
and HIIT+NanoC reductions were significantly greater than NanoC (9.90% and 12.03%, respectively;
p=0.001). HOMA-IR reductions were 25.93% in NanoC, 38.90% in HIIT, and 47.54% in
HIIT+NanoC (p=0.001 for all), with HIT and HIIT+NanoC outperforming NanoC by 17.51% and
29.18% (p=0.001), but no difference between HIIT groups. HbAlc showed a time effect (p=0.003,
t=3.16) and group effect (p=0.001, F=5.20), with time x group interaction (p=0.001, F=4.90). The
HIIT+NanoC group had the greatest reduction compared to HIIT (p=0.001) and WanoCe{=0.001).
Serum insulin decreased by 43.5% in HIIT+NanoC, versus 29% in HIl

indicating synergy. TTE increased significantly in HIIT+NanoC (~3 minutes,
HIIT and NanoC, with negligible changes in Placebo and Control (time x ¢

p<0.001).

These results suggest synergistic effects, where HIIT enhances muscle glucosgjuptake via AMPK and
GLUT-4 pathways, while nanocurcumin reduces inflammation and oXidative stress, amplifying
metabolic benefits. Discrepancies with prior studies may Wariaﬁo in population, dosage,

or protocol duration.

.001; group:

N
g - * * *
- § § §
7 1 I ¥ ¥ ¥ T
6 -
N T
§ 4 T
c.
T3
]_ -
O . M M M M M
Control Nano-C HIT HIIT+NanoC Placebo

]

\

B Pre- test | Post- test

Figure 1."Effegt"of High Intensity Interval training and nanocurcumin consumption on HOMA-IR in obese and overweight
women. (#)Significant compared to pre-test. (8): Significant compared to control group. (¥): Significant compared to
% placebo group. (): Significant compared to nanocurcumin supplement group.

Innovation and Practical Implications

This study innovates by investigating the combined effects of HIIT and nanocurcumin in
overweight/obese women, a demographic underrepresented in prior research, using a rigorous five-
group design to isolate synergistic impacts. Unlike studies focusing on isolated interventions, it
highlights nanocurcumin's enhanced bioavailability for metabolic applications. Practically, these
findings advocate non-pharmacological strategies for glucose control, potentially reducing reliance on
medications in prediabetic populations. HIIT's time-efficiency (short sessions) combined with
especially in resource-limited settings. Clinicians can integrate this for weight management and

Research in Exercise Nutrition, 2025; 4(4): 1-16.
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diabetes prevention, improving patient adherence through combined modalities. Broader implications
include policy recommendations for community-based fitness and supplement protocols, fostering
preventive healthcare. Future innovations could explore molecular mechanisms (e.g., NF-«xB

inhibition) via advanced biomarkers, enhancing personalized interventions.

Conclusions and Recommendations

In conclusion, combining HIT and nanocurcumin synergistically optimizes glucose metabolism,
insulin sensitivity, and endurance in obese women, outperforming individual interventions. This
underscores the wvalue of multimodal approaches in metabolic disorder management.
Recommendations include larger-scale studies with diverse populations (e.g., men, diabetics) and
longer durations to assess sustainability. Incorporate detailed dietary controls and long-term follow-
ups to evaluate enduring effects. Explore molecular pathways (e.g., AMPK actiyation)
insights. Public health initiatives should promote HIIT-nanocurcumin protocols, s clinjeal
emphasizing safety and accessibility to mitigate obesity-related risks globally.
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