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Abstract

)

Aim:  Bisphenol-A (BPA) is a monomer that is used in the production of the protective resin
layer in polycarbonate plastics and has a negative effect on the endocrine system. The purpose
of the present study was to determine the effect of eight weeks of aerobic exercise training with
nanoparticle and zinc oxide supplementation on hepatic enzymes and some hepatokines (Fetuin-
A and FGF-21) in rats intoxicated with BPA. Methods: The present study was experimental.
60 male rats were divided into 12 groups: 1) Control; 2) BPA, 3) Exercise; 4) Exercise+BPA,;
5) Nanoparticle supplementation (Nano); 6) Nanoparticle+BPA (Nano+BPA); 7) Zinc oxide salt
(Zno); 8) Zinc oxide salt+BPA (Zno+BPA); 9) Exercise+Nano; 10) Exercise+Nano+BPA; 11)
Exercise+Zno; and 12) Exercise+Zno+BPA. Aerobic training was performed for eight weeks,
five sessions each week with 50% to 75% VO2max, and 25—64 minutes each. Nanoparticle and
zinc oxide supplements (3 mg/kg) were injected into animals five days a week for eight weeks.
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Extended abstract
Background

Bisphenol A (BPA) is widely used in the production of polycarbonate plastics and epoxy resins. Long-term exposure to
BPA leads to several disorders such as glucose intolerance, insulin resistance, and liver diseases. Among the indicators
that show the state of liver activity, we can mention proteins derived from the liver, which are known as hepatokines.
Fibroblast growth factor 21 (FGF-21) and Fetuin-A (Fet-A) are the most important hepatokines. Exercise can modulate
the hepatokines levels. In addition, zinc supplement is one of the effective supplements on hepatokines. Therefore, this
study aimed to investigate the effect of eight weeks of aerobic exercise training with nanoparticle and zinc oxide
supplementation on hepatic enzymes and some hepatokines (Fet-A and FGF-21) in rats intoxicated with BPA.

Materials and Methods

The research was an experimental research. The present study was approved by the Ethics Committee
(IR.UMSU.REC.1397.070). 60 adult male Wistar rats were studied in this research. Rats were maintained under standard
conditions at a temperature of 22+2°C, 60% humidity, and a 12-hour light-dark cycle in a cage. The normal diet of Rat
was analyzed from zinc content, and the zinc element amount was balanced at 85 mg/kg of dry matter of the diet.

Experimental design

Rats were randomly divided into 12 groups of 5 contaminated with BPA or without contamination including; 1. Control
group, 2. Aerobic exercise, 3. Zinc oxide salt supplement, 4. Zinc oxide nanoparticle supplement, 5. Zinc oxide salt
supplement + aerobic exercise, and 6. Zinc oxide nanoparticle supplement + aerobic exercise. The dose of BPA infecting
was 100 pg/kg body weight per day for 30 days.

Zinc supplementation: Zinc supplementation dose was 3 mg/kilogram of body weight for 60 days. All injections were
done intraperitoneal.

Exercise training protocol: The training program was progressive and included 25 minutes of running at a speed of 15
m/min in the first week, up to 64 minutes of running at a speed of 22 m/min in the eighth week, and 5 sessions per week
during eight weeks. Also, at the beginning of each training session, in order to warm up, the Rat ran at a speed of 7 meters
per minute for 3 minutes, and until the target speed was reached, the speed of the treadmill was increased by 2 meters per
minute. At the end of each training session, cooling down was done by reducing the speed gradually until it reached the
initial speed.

Extraction of laboratory animal tissue: 48 h after the last training session, the samples were taken. First, the animals
under study were anesthetized with a combination of Xylazine (10 mg/kg) and ketamine (100 mg/kg). To measure ALT
and AST, blood samples were taken directly from the heart and transferred to tubes without anticoagulant. Serum samples
were kept at -70°C until analysis. Then, the liver tissue was washed with physiological serum and weighed. The samples
were immediately frozen in liquid nitrogen and stored in a -80°C freezer for molecular cell tests.

Assessment of studied factors: FGF-21 and Fet-a levels were measured using the laboratory ELISA method. Also, to
determine the ALT and AST value, special kits made by Man and auto-analyzer BT-1500 made in Italy were used.

Statistical analysis

One-way ANOVA followed by Tukey post-hoc tests was performed for analyses of quantitative findings regarding
molecular findings were conducted. All data were represented as the mean + SD. p-values < 0.05 were considered
statistically significant. The graphs were prepared using Graph Pad Prism 9.0 statistic software.

Results

The One-way ANOVA test results showed a significant difference in ALT (p = 0.001, F = 54.39), AST (p =0.001, F =
46.69), Fet-A (p = 0.001, F = 28.16), and FGF-21 (F=91.44, p = 0.001) levels in the twelve research groups. BPA caused
a significant increase in ALT, AST, and Fet-A activity compared to the control group (p=0.001), but had no effect on
FGF-21 levels (p>0.05). On the other hand, the supplement alone and the combination of the supplement with exercise
led to a significant decrease in ALT and AST (p=0.001). Exercise alone, supplement alone and their combination led to
a significant decrease in Fet-A levels (p=0.001).

Discussion

BPA has a negative effect on liver cells. The findings of the present study showed that BPA led to an increase in the ALT
and AST concentration, which indicates a high workload on liver cells. Therefore, in the present study, the reduction
changes of these enzymes by performing exercise training and supplementation have been effective in reducing liver
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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damage caused by BPA. In addition, Fet-A levels significantly increased in all BPA groups, and as mentioned before, this
increase is linked to liver cell dysfunction. On the other hand, aerobic exercise, zinc supplement, and aerobic exercise
combined with zinc supplement decreased Fet-A levels in BPA-intoxicated rats. Also, FGF-21 levels increase due to
exercise training and a combination of exercise training with zinc supplementation. Considering the disturbance in liver
metabolism following BPA, zinc supplementation and aerobic exercise can be considered effective in reducing these
adverse effects.

Article message

According to the research findings, BPA injection increases the ALT and AST activity, adverse changes in the
concentration of hepatokines (Fet-A 1 and FGF-21 |). Aerobic exercise and zinc supplements can be protective factors
against BPA. So that it may change the negative effects induced by BPA. In addition, more than the other two methods
alone, the interaction of aerobic exercise + zinc supplementation could improve this disorder.
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