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Article Info ABSTRACT

Introduction: There is not much evidence about the complementary effect of
Mulberry extract and exercise on the inflammatory indicators that are effective in the
pathogenesis of diabetes in the elderly. This study aimed to investigate the effect of
8 weeks of combined exercise (aerobic+ resistance) and consumption of Mulberry
leaf extract on serum levels of lipocalin-2, interleukin-1 beta, and metabolic
parameters related to diabetes in elderly patients with type 2 diabetes.
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18 September 2022 assigned into five equal groups (Exercise, Supplement, Supplement + Exercise,
Accepted: Placebo, and Control). A daily dose of 1000 mg (two 500 mg capsules) of Mulberry
4 October 2022 leaf extract was used three times weekly for two months. The groups practiced three
Published online: 90 minutes sessions per week for eight weeks. The studied variables were measured

21 November 2022 24 hours before and 48 hours after the intervention period.

Results: The levels of lipocalin-2, interleukin-1 beta, and insulin resistance in the
post-test of Exercise, Supplement + Exercise, and Supplement groups were

Keywords: significantly reduced compared to the pre-test (P<0.05). In the inter-group changes,
combined exercises, the level of lipocalin-2, interleukin-1 beta, and insulin resistance in the Exercise,
Interleukin 1 Beta, Supplement + Exercise, and Supplement groups had a significant decrease compared
Lipocalin 2, to the Placebo and Control groups (P<0.05).

Mulberry leaf extract . . .
y Conclusion: It seems that the consumption of Mulberry extract can increase the

effectiveness of exercise in reducing the inflammatory markers effective in diabetes
and have a synergistic effect along with combined exercise.
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Extended Abstract

Introduction

Old age is a sensitive period of life that is associated
with physiological disorders and exposes a person to
many diseases and pathological conditions. According
to the estimates, about 5 to 8 percent of the world's
adults are suffering from type 2 diabetes, the incidence
and prevalence of which increases with age. Previous
studies have reported that the prevalence of type 2
diabetes in the Iranian elderly is about 11%. It has been
reported that inflammatory mediators such as lipocalin-
2 are increased in patients with diabetes, which is
associated with the development and progression of
cardiovascular problems. On the other hand,
interleukin-1 beta, with its inflammatory feature,
reduces cell function and has been introduced as a strong
mediator for it. Today, the use of herbal supplements to
reduce chronic inflammation and insulin resistance
factors for the better management of diabetes is
considered. Studies show that the Mulberry leaf extract
has strong anti-inflammatory and antioxidant effects. It
has been shown that the quercetin present in the extract
of mulberry leaves leads to the improvement of the anti-
inflammatory pathway and insulin resistance and has
protective effects in type 2 diabetes. However, the
effects of its amount on type 2 diabetes patients have not
been well determined. So far, no study has investigated
the effect of combined exercise along with the
simultaneous consumption of Mulberry leaf extract
supplement on lipocalin-2 and interleukin-1 beta in the
elderly with type 2 diabetes and there is no information
in this regard. Therefore, this study examines the issue
of whether eight weeks of combined exercise (resistance
+ aerobic) along with consumption of Mulberry leaf
extract affects lipocalin-2 and interleukin-1 beta and
insulin resistance in type 2 diabetic elderly.

Methods

The current study was quasi-experimental, with a pre-
test and post-test design. The statistical population of the
present study included all elderly aged 65 to 70 years
with type 2 diabetes in Ardabil province who were
referred to the diabetes center of Ardabil city and had
medical records. Then, 40 people were selected as the
research samples from this statistical population in a
purposeful way and according to the inclusion criteria,
in a simple random way. Subjects were randomly
assigned into five groups (n=8), including the Combined
Exercises (aerobic + resistance), Combined Exercises
(aerobic + resistance) + Mulberry leaf extract, Mulberry
leaf extract, Placebo, and Control groups.

Results

The level of lipocalin-2, interleukin-1 beta, and insulin
resistance in the post-test of the Exercise, Exercise +
Supplement, and Supplement groups decreased
significantly compared to the pre-test (P<0.05). In inter-
group changes, the level of lipocalin-2, interleukin-1
beta, and insulin resistance showed a significant
decrease in the Exercise, Exercise + Supplement, and
Supplement groups compared to the Placebo and
Control groups (P<0.05).

Conclusion

It seems that the consumption of Mulberry leaf extract
can increase the effectiveness of exercise in reducing the
inflammatory markers effective in diabetes and have a
synergistic effect along with combined exercise.
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