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Abstract

Objectives: Stevia and vanadium have been shown to affect blood sugar regulation.
Accordingly, the simultaneous study of effect of endurance activity and consumption
of vanadium and stevia extract on the liver tissue of diabetic rats was considered.
Methods & Materials: For this purpose, 35 male rats (180+10 g) (6-8 weeks) were
randomly divided into 7 groups: control, diabetic, diabetic+exercise, diabetic+vanadium,
diabetic+exercise+vanadium, diabetic+stevia and diabetic+ exercise+stevia. To induce typel
diabetes, streptozotocin (55mg/kg) was injected intraperitoneally, and vanadium extract
(Img/ml) was dissolved in water daily. The training program consisted of eight weeks of
running, five days a week, starting at 15 minutes at 20 meters/minute and ending at 35 minutes
at 30 meters/minute in the final week. Histopathological changes in liver tissue were examined
using a light microscope. In order to normalize the parametric data, Shapiro-Wilk test and for
their analysis, one-way ANOVA with Bonferroni post hoc test, and for non-parametric data,
Kruskal-Wallis test (p<0.05) was used. Results: Body weight values in all six experimental
groups compared to the healthy control group (p=0.001), in the vanadium group compared to
the vanadium+exercise (p=0.01), and in stevia+exercise group compared to stevia (p=0.04),
decreased significantly. Cell, central and lobular vein destruction, and sinusoidal space were
ameliorated by exercise intervention, vanadium and stevia (alone as well as concomitantly),
but only vanadium+exercise was effective in inflammation and hyperemia (p=0.001).
Conclusions: Eight weeks of endurance exercise, stevia and vanadium intake appear to be
effective in regulating body weight as well as improving the liver damage caused by diabetes.
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Extended Abstract

Background and Purpose

The specific destruction of beta cells in the pancreatic islets by autoreactive T
cells and the intermediates produced by these cells during inflammation of the
islets are the main causes of type 1 diabetes (1). Exercising regularly has a
therapeutic or protective effect on diabetes by reducing the oxidative stress and
maintaining the integrity of the pancreatic beta cells (2). The oral consumption of
stevia extract can reduce the blood sugar by reducing serum glucose and insulin
resistance (3). In addition to lowering the blood sugar, vanadium therapy can
increase the plasma insulin levels and insulin receptor sensitivity through the
repair and proliferation of pancreatic beta cells in diabetic animals (4). Overall,
improving the glucose and insulin levels related to the concomitant use of
vanadium and stevia, as well as the protective effect of exercise on the liver may
have different effects on its structural tissue.

Materials and Methods

35 male rats (180+10 g) (6-8 weeks) after four weeks of high-fat diet
(70 g/kg daily) were randomly divided into seven groups (N=5)
including  control,  diabetic,  diabetict+exercise,  diabetic+vanadium,
diabetic+exercise+vanadium, diabetic+stevia, and diabetic+exercise+stevia.
Streptozotocin (55mg/kg) was injected intraperitoneally for inducing the type 1
diabetes. After 72 hours, the blood samples were taken from the tails of the rats.
The blood sugar more than 300 mg/dL were considered as the type 1 diabetic (3).
The aerial parts (stems and leaves) of stevia plant, after extraction, were dissolved
daily at a dose of 500 mg/kg in water consumed by mice and were given to them
freely (3), and vanadium extract (1mg/ml) was dissolved in water daily (4).

The endurance training program consisted of eight weeks of treadmill running,
five days a week starting at 15 minutes at 20 meters/minute and ending at 35
minutes at 30 meters/minute in the final week. 8 hours after the last training
session, the rats were anesthetized by injecting ketamine (60mg/kg) and xylocaine
(5mg/kg). Histopathological changes in liver tissue were examined by using a
light microscope. Kolmogorov-Smirnov test was used for normalizing the
parametric data. Statistical analysis was performed by using one-way ANOVA
and Bonferroni post hoc test. Kruskal-Wallis test was used for comparing the liver
tissue damage, and Mann-Whitney test was used (p<0.05) if a significant
difference was observed.

Findings

After Bonferroni post hoc test, the weight values in all six experimental groups
were significantly reduced compared to the healthy control group (p=0.001).
However, the body weight increased in the supplement and exercise groups
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compared to the diabetic group, which was not statistically significant (p <0.05).
After comparing the vanadium group with endurance training, a significant weight
loss was observed compared to the vanadium group (p =0.01). Moreover, a
significant decrease was observed in the group which had endurance training
during receiving stevia compared to the stevia group (p =0.04).

Moderate damage to liver cells, central and lobular veins, and sinusoidal space, as
well as mild inflammation and hyperemia were observed in the destructive effects
of streptozotocin injection in the diabetic group. Performing eight weeks of
endurance training, vanadium consumption, and vanadium+training caused a
significant improvement in the cells, central and lobular veins, and sinusoidal
space. However, only vanadium+exercise was effective in improving
inflammation and hyperemia (p=0.001).

Consuming stevia alone can significantly improve the cell and sinusoidal space.
Moreover, the use of stevia along with the endurance exercise can improve the
destruction of the central and lobular veins to a degree (p=0.001). Consuming
stevia alone and along with endurance training was not effective in inflammation
and hyperemia of the liver cells.

Conclusion

In addition to glycogen synthesis, the anabolic properties of insulin increase the
protein synthesis and can speed up fat storage, which causes a weight in body
weight (6). Consuming stevia in stevia increased the insulin sensitivity in the
insulin-resistant rats, increased the glucose uptake in the muscle tissue cells, and
decreased the hepatic gluconeogenesis (3). Vanadium can maintain the sensitivity
of pancreatic beta cells and keep the blood sugar levels normal by reducing the
insulin secretion (4). It seems that performing endurance alone and by using
vanadium and stevia may delay it slightly from day to day for a few days (7).

Article Message

Less information is available for the use of stevia and vanadium in reducing the
negative effects of diabetes on liver tissue. Moreover, insufficient documentation
exists for the most appropriate dose of these supplements for improving the
indicators associated with the liver damage. Therefore, it is suggested that the
effect of different doses be investigated simultaneously in future researches.
Further, the use of different parameters of endurance training can provide more
accurate information about the effect of training on these variables.
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1. Aspartate Transaminase
2. Alanine Aminotransferase
3. Alkaline Phosphatase

4. Delrio

5. Streptozotocin
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Table 1- The endurance training protocol

Week
o

30 30 30 25 25 20 20 15 (ESl)
Speed

(m/min)
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Table 2- The Values of weight changes after eight weeks in control and experimental
groups (Mean+SD)

b dwo o jo (5l S . .
ST T Sl il (ko . <
Jyes (o O :0lowd) Lrog 5

. J)‘JJLA.MJ‘ _
Mean difference Mean+SD Groups (n=5)
compared to control -
_ 294.2 + 6.92 el J =S
Control
155.4 + 4,94* 138.8 +7.92 G“bo
Diabetic
s od + b
129.8 + 4.3* 164.4 +5.72 e
Diabetic+Exercise
Blgr, —ubo
121 + 3.61* 173.2 +2.39 | PRI
Diabetic+Vanadium
o o + p5ablgt s pait b
116.2+ 3.66 178 +2.74 Diabetic+Exercise +Vanadium
132 +4.1* 162.2 + 4.97 lglrgtls
Diabetic+Estevia
126 + 4.33* 168.2 + 2.59 e

Diabetic+Exercise+Estevia

(P =0.001) J5 09,5 b anlio ;o 5 lobins :*
*: Significance compared to the control group (P = 0.001)
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Table 3- The Values of weight changes after eight weeks in training groups with and
without supplementation (Mean+SD)

S lo US| b olowy) og,s
P-Value o - (o 8 213 (853
Mean difference Groups (n=5)
pseolls b anslio ;5 pgolilyr (s yai 09,5
0.01* 4.8+1.62 Exercise+Vanadium compared to
Vanadium
Ll b dalio )3 gtk 0 03 09,5
0.04* 6+25 Exercise+Estevia compared to
Estevia

< 005) Lg)bl;.u @a.w -
*: Significantly (p < 0.05)
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Table 4- Results of liver structural changes after eight weeks in control and
(Zero: No change, 1: Small changes, 2: Middle changes) experimental groups
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979 2l PR Sd Comgiled 09,5
Inflammation Sinhsoio.l’al Central  Hepatocyte Groups
and congestion lobular cells
space .
vein
0 0 0 0 I
Control
b
1 2 2 2 o
Diabetic
1 0 1 1 S
Exercise
1 0 1 1 pe23bly
Vanadium
. 0 0 1 po2ollghip yo3
Exercise+Vanadium
b gl
1 0 2 0 o
Stevia
{IFPSw TD 5
1 0 1 0 S
Exercise+Estevia
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Figure 1- Liver tissue photomicrograph of control group with magnification of
100 right and 400 left
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Figure 2- Liver tissue photomicrograph of diabetic group with magnification of
100 right and 400 left
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Figure 3- Liver tissue photomicrograph of exercise group with magnification of
100 right and 400 left
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Figure 4- Liver tissue photomicrograph of vanadium group with magnification of
100 right and 400 left
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Figure 5- Liver tissue photomicrograph of exercise+vanadium group with
magnification of 100 right and 400 left
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Figure 6- Liver tissue photomicrograph of stevia group with magnification of 100
right and 400 left
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Figure 7- Liver tissue photomicrograph of exercise+stevia group with magnification
of 100 right and 400 left
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