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[TYTaT: Diabetes is a chronic disease associated with a wide range of liver diseases. The levels of liver
enzymes such as Alanine aminotransferase (ALT) and Aspartate aminotransferase (AST) are changed fol-
lowing a liver disease The purpose of this study is to investigate the effect of aerobic exercise combined
with Stevia extract supplementation on the levels of ALT and AST enzymes in diabetic rats.

YIETEEE In this experimental study, 40 males wistar rats weighing 150-220 g were used. Animals were
randomly divided into five groups; healthy control , diabetic control, diabetic + exercise, diabetic + stevia,
and diabetic + exercise + stevia. The extract was administered by oral gavage for 6 weeks. The aerobic
exercise program was performed for six weeks, 5 days per week. At the end of the intervention, blood
samples were collected from the heart of rats to measure the levels of ALT and AST. Data were analyzed
by one-way ANOVA and Tukey'’s post hoc test.

IS The levels of ALT and AST enzymes decreased significantly in all experimental groups compared to
diabetic control group (P<0.05).

Aerobic exercise combined with stevia extract supplementation can improve the liver func-
tion in streptozotocin-induced diabetic rats
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Extended Abstract tance to this hormone leads to fibrosis and necrosis
of hepatic lobules and the subsequent increase in ALT
and AST enzymes. Oxidative stress, which causes the
production of free radicals is also plays an important
role in diabetes. Free radicals are highly toxic to cells,
including the liver, and cause many side effects in the
body. Exercises, including moderate-intensity aero-
bic exercise (reducing inflammation, oxidative stress,
and the amount of fat in liver cells), and anti-diabetic
drugs such as Stevia Rebaudiana have been suggest-
ed for fighting the negative effects of diabetes on the

1. Introduction

he high prevalence of liver disease in
people with diabetes has already been
reported. Although the exact mecha-
nism of liver damage in diabetes is un-
clear, hyperglycemia increases glucose
production by autooxidation of glucose, which leads to
the destruction of liver cells, followed by the increase

of alanine Aminotransferase (ALT), aspartate amino-
transferase (AST) enzymes production from liver cells.
According to reports, increased insulin level and resis-
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liver. Studies have shown that both leaf powder and
extracted fibers from Stevia Rebaudiana have lower-
ing effects on blood sugar and also play an important
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role in reducing liver damage. Therefore, it seems that
the combination of Stevia herbal medicine and aero-
bic exercise can treat and prevent the progression of
liver disease caused by diabetes and reduce the levels
of transaminases.

2. Materials and Methods

In this study, 40 Wistar rats were studied. After over-
night fasting (except for rats in the healthy control
group), 32 rats with 50 mg/kg weight received intraper-
itoneal injection of Streptozotocin (STZ). 5 days after
injection and by measurement of blood glucose using a
glucometer, rats with blood glucose >300 mg/dl entered
into the study. The remaining diabetic rats were ran-
domly divided into 4 groups of diabetic control (n=7),
diabetic + exercise (n=7), diabetic + Stevia (n=7) and
diabetic + Stevia + exercise (n=7). Rats in the control
and diabetic control groups did not have any particular
activity during the experiments. The diabetic + exercise
group performed aerobic exercise for 6 weeks (5 days
per week). The diabetic + Stevia group received 250
mg/kg of Stevia extract orally (5 days per week, once
a day). Rats in the diabetic + exercise+ Stevia group,

Table 1. The aerobic exercise protocol
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while performing aerobic exercise, received 250 mg /kg
of Stevia extract orally at the end of each exercise ses-
sion for 5 days per week. After 6 weeks, the rats were
anesthetized by intraperitoneal injection of a mixture
of ketamine and xylazine, and then their blood samples
were collected. Blood samples were centrifuged and
their serums were prepared. Liver enzymes (ALT and
AST) were measured using special kits. Aerobic exer-
cise intensity was controlled using the treadmill. The
exercise protocol was designed with increasing inten-
sity based on ACSM principles (Table 1). Stevia extract
was prepared by maceration (soaking). For statistical
analysis, Shapiro-Wilk test, ANOVA and Tukey’s post
hoc test were used.

3. Results

Table 2 presents the characteristics of samples mean
serum levels of ALT and AST. The results of ANOVA
presented in Table 3 and Figure 1, indicated a significant
difference between the mean ALT and AST levels in the
five study groups (P=0.00). Tukey’s Post Hoc test results
in Table 4 indicates where the differences between the
groups was reported.

Parameters Adaptation Period (5 days) Week 1 Week 2 Week3  Week4 Week5 Week6
Speed (m/min) 5-10 10 10 15 15 20 20
Duration (min) 10 15 15 20 20 30 30

Slope (%) 0 5 5 5 5 5 5
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Table 2. Characteristics and mean serum levels of ALT and AST in the five study groups

Mean+SD
Variables
Healthy Control Diabetic Control Diabetic + Stevia Diabetic + Exercise Diabetic + Exercise+ Stevia
Initial weight (g) 213.14+14.35 212.86+19.72 207.71+27.26 208+16.23 200+12.52
Final weight (g) 270.29+20.93 197+14.5 221.71+26.37 220.71+16.49 222.29+13.49
Glucose (mg . dl) 91.34+11.13 434+44.97 280.86+11.88 282.29+15.03 252.43+23.76
Insulin (uU . ml) 4.41+0.66 2.12+0.85 2.61+0.72 2.610.44 2.93+0.57
Insulin resistance 0.93+0.14 2.27+0.96 1.81+0.48 1.82+0.38 1.84+0.48
ALT (IU.L) 70.5515.62 192.56+11.5 129.55+7.12 133.97+6.10 117.74+7.13
AST (IU.L) 142.36+6.09 235.8+7.44 174.14+12.10 195.97+12.30 161.21+7.70
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Table 3. One-way ANOVA results of comparing ALT and AST levels

Variables F p*
ALT 219.88 0.00
AST 100.2 0.00
. . . {Q? Complernen_tary Medi_cine Jgurnal
* S]gnlﬁcant dlﬁ‘erence (P<OOS) Arak University of Medical Sciences

Table 4. Pairwaise comparison of groups based on ALT and AST levels

Groups Variable Sig.
ALT 0.00
Diabetic control / diabetic + stevia
AST 0.00
ALT 0.00
Diabetic control / diabetic + exercise
AST 0.00
ALT 0.00
Diabetic control / diabetic + exercise + stevia
AST 0.00
ALT 0.82
Diabetic + Stevia / diabetic + exercise
AST 0.002
ALT 0.057
Diabetic + Stevia / diabetic + exercise + stevia
AST 0.11
ALT 0.004
Diabetic + exercise / diabetic + exercise + stevia
AST 0.00
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Figure 1. Comparing the mean ALT and AST levels in the five study groups Oa Complementary Medicine Journal
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* Significant difference compared to healthy controls;

¥Significant difference compared to diabetic controls.
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4. Conclusion Conflicts of interest
Stevia extract and aerobic exercise, either alone or in The authors declare no conflict of interest
combination, cause a decrease in the number of damag-

ing serum biomarkers in the liver of diabetic rats with

streptozotocin. The reduction rate was more significant

in the exercise group with the extract, which was prob-

ably achieved through hypoglycemic, antioxidant, and

aerobic exercise. Therefore, it can be concluded that

the use of stevia extract and aerobic training can have

a double effect on reducing the risk of liver damage.

The dosage of stevia extract in this study is one of
the limitations of the study. Stevia's hypoglycemic
and antioxidant effects in people with diabetes likely
depend on its dose; thus, further research in this area
with different quantities of stevia dose can help better
understand the results. It is suggested that in a similar
study, the number of oxidative damage indices follow-
ing stevia extract and exercise in diabetic rats should
be investigated.

Overall, although being animals, the subjects were to
be identified with human subjects. All of the results
of this study showed that they effectively reduced the
value of the currency. However, more biochemical re-
searches should be done to use it.
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