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Introduction
 

iabetes is a metabolic disease which is 

linked to increased physical 

disabilities and muscle tissue damage. 

The aim of present study was to review the 

effect of interval and continued training with D 
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Abstract 
Objective: Diabetes is a metabolic disease which is linked to 

increased physical disabilities and muscle tissue damage. The aim of 

this study was to investigate the effect of interval and continued 

exercises with crocin on Bax/Bcl-2 ratio in diabetic obese rats. 

Materials and Methods: In this clinical trial study, 56 adult 

diabetic rats (high-fat diet and venous injection of streptozotocin) 

were selected and randomly assigned to groups (1), intense interval 

exercises (2), low intensity exercise (3), intense interval exercise 

with crocin consumption, (4) Low intensity exercise with crocin 

consumption, (5) Crocin consumption, (6) sham and (7) control were 

divided. Intense interval and low intensity exercise groups lasted for 

8 weeks, three sessions per week, with intensity of 80 to 85 and 50 to 

55 percent of maximum treadmill running, and crocin consumption 

groups for 8 weeks per day, mg / kg 25 crocin were taken peritoneal. 

To analyze the research hypotheses, Kolmogorov- Smirnov tests, 

independent T- tests and two-way multi-variable analysis of variance 

were used along with Benferron's comparison method. It should be 

noted that the significance level in all measurements was considered 

to be P-value≤ 0.05.  

Results: Results showed that exercise (P-value: 0.12) and crocin (P-

value: 0.10) consumption had no significant effect on Bax/Bcl-2 

gene expression in diabetic rats. Also interaction of exercise and 

crocin consumption on Bax/Bcl-2 was not significant (P-value: 

0.12).  

Conclusion: It appears that exercise and crocin consumption have 

not interaction effect on improvement of Bax / Bcl-2 ratio in diabetic 

rats. 

Keywords: Diabetes, Bax/BCL2, Exercises, Crocin 
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crocin on Bax/Bcl-2 ratio in diabetic obese 

rats. 

 

Materials and Methods 
This is an experimental and clinical trial study. 

The statistical sample of this study is 56 male 

Spravedodular male rats. Mice were kept in 

laboratory for one week in order to adapt to 

the laboratory environment. After one week, 

all rats were placed under high-fat diet for 

three months, containing 45% of total fat from 

fat (derived from animal fat) containing 24 

grams of fat, 24 grams of protein and 41 grams 

of carbohydrate per 100 grams (1). After three 

months, induction of diabetes was performed 

by intravenous injection of a single dose of 

Streptozotocin in sodium citrate buffer (PH = 

4.5) with 50 mg / kg intraperitoneal injection 

(1). In order to confirm the diabetes, 96 hours 

after the injection of Streptozotocin, a small 

drop of blood in the animal's tail was placed 

on the glucometer tape and read by the 

glucometer and the blood glucose in rats 

exceeded 300 mg / dl The title of the statistical 

sample was selected (1). In addition, rats with 

fasting glucose in 7 groups of 8 series (2) 

intense interval exercise, (3) low intensity 

exercise, (4) crocin consumption, (5) intense 

interval exercises with crocin, (6) Continuous 

low-intensity exercise with crocin 

consumption, (7) sham and (1) control. 

Subsequently, groups 1, 2, 4 and 5 ran on a 

treadmill for eight weeks and five sessions a 

week. Also, groups 3, 4 and 5 received crocin 

25 mg / kg daily for eight weeks per week (1). 

At the end of the study, the rats were killed by 

the method of relaxation and placed in the 

laboratory to measure the variables of the rat 

liver tissue after exiting the body of rats. 

The protocols involved intense exercise 

intervals with 80 to 85 percent maximum 

speed for 2 minutes and with 1 minute active 

periods of 6 to 12 training sessions in the last 

week. The total amount of exercise activity 

(severity, duration and repetition) between 

exercise groups (intense periodic exercise 

groups and continuous intensity exercise) in 

terms of intensity of activity of continuous 

training groups with a low intensity of 50 to 

55% of the maximum running speed; identical 

Became Based on this, the duration of the 

continuous low intensity exercise group in the 

first week ranged from 25 minutes to 50 

minutes per week (1). 

In order to prepare the crocin, the first 

prepared crocin powder was first purchased, 

and then, each day, the amount of 495 mg of 

crocin, combined with 18 ml of physiological 

serum, was added daily to a predetermined 

amount with insulin syringe, intraperitoneally 

to the rat fields were injected. 

To measure the gene expression of the 

variables, the time-real PCR method was used. 

In the descriptive statistics section, mean and 

standard deviation (SD) were used. Also, 

Kolmogorov-Smirnov test and two-way multi-

variable analysis of variance analysis were 

used to analyze the hypotheses of the research, 

along with Benferron's comparison method. It 

should be noted that the significance level in 

all measurements was considered as P-value 

≤0.05. 

 

Ethical considerations 
Animal experimental procedures were in 

accordance with institutional guidelines and 

approved by the ethical committee of 

laboratory animals Care at Marvdasht Islamic 

Azad University, Marvdasht, Iran with ethical 

number of IR.MIAU.REC.1396.143. 
 

Results 
The results of the two-way ANOVA showed 

that exercises and crocin (P-value= 0.10, F= 

2.78) had no significant effect on Bax/Bcl-2 

gene expression in diabetic rats as well as 

interaction of exercise and crocin consumption 

on Bax/Bcl-2 was not significant (P-value= 

0.15, F= 1.97).  

 

Conclusions 
The results showed that sport exercises did not 

significantly decrease the expression of Bax / 

Bcl-2 gene expression in diabetic rats. Crocin 

use had no significant effect on Bax / Bcl-2 

ratios of diabetic obese rats. Also, the results 
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of this study showed that the interaction of 

sport exercises and consumption of crocin on 

Bax / Bcl-2 ratio of diabetic rats was not 

significant. The BCL2 gene is a protein 

regulator of cell death (apoptosis) (8). Many 

studies have studied the effects of exercise on 

Bcl-2 and Bax. Tanoorsaz et al. (2018) showed 

that four weeks, five sessions per week of 

endurance training at speeds of 15 to 18 m / s 

for a period and for 25 to 44 minutes, 

significantly increased the levels of α and 

αFasL And the lack of changes in Bcl-2 levels 

in the heart tissue of diabetic and non-diabetic 

rats (9). The results of their study are 

incompatible with the current study, which 

may be due to differences in the intensity of 

the exercises and the duration of the exercises. 

Chen et al. (2013) showed that 11 weeks of 

treadmill running at 30 m / min for 30 or 60 

minutes a day and three days a week in 

Doxorubicin induced CKD rats increased Bcl2 

and cytochrome C Mitochondria, while Bax, 

SOD, MDA and Caspase levels decreased by 

9, 3, 12 and 8 (10).  

Krüger et al. examined the Bax / Bcl-2 ratio 

and apoptosis in the heart of the old rats by 

exercise. The results of their findings showed 

that exercise exercises increased the 

expression of Bcl-2 gene and decreased the 

expression of Bax gene expression in these 

animal specimens (11). This inconsistency 

may be due to the type of exercise, the 

duration of exercise, as well as the nutrition of 

subjects during the course of the protocol.  
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