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Abstract

Background and Objective: Considering the role of diet and the use of natural antioxidants in addition to exercise, the
attention of researchers has been drawn to take further advantage of the effects of exercise to improve cellular metabolism.
Despite the favorable role of exercise and antioxidants on heart health, the simultaneous effect of exercise and consumption
of propolis (prepared by bees) is not yet known. This study aimed to investigate the effects of endurance training and propolis
against oxidative and myocardial stress in diabetic ovariectomized rats.

Methods: This experimental study was conducted on 36 female Sprague Dawley rats aged 12-16 weeks and weighing 220-
250 grams. Six rats were included in the healthy control group. Diabetes was induced in 30 overiectomized rats by
intraperitoneal injection of streptozotocin (40 mg/kg). Then, the diabetic animals were divided into five groups of six
including diabetic ovariectomized control, sham, propolis, endurance training, and endurance training + propolis. Rats in the
training groups trained for eight weeks, five sessions per week, with 55-75% VO2 max. Moreover, propolis was administered
100 mg/kg/day by peritoneal injection. The level of Pro-oxidant-antioxidant balance (PAB) and expression of HSP72 and
NF-«xB genes were measured.

Results: HSP72 expression was significantly higher in the propolis, endurance training, and endurance training + propolis
groups. The levels of NF-kB and malonaldehyde were significantly decreased in the ovariectomized diabetic rats (P<0.05).
Expression of HSP72 in the endurance training and endurance training + propolis groups were significantly higher than in the
propolis group. Moreover, NF-kB in the endurance training and endurance training + propolis groups were significantly
lower than in the propolis group (P<0.05). The value of PAB in the propolis and endurance training + propolis groups were
significantly lower than in the ovariectomized diabetic rats (P<0.05).

Conclusion: Exercise and consumption of propolis seem to synergistically improve the protective HSP72 pathway and
reduce oxidative stress in heart tissue following estrogen dysfunction and diabetes. However, the interaction of the two
depends on endurance training.
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