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ABSTRACT 

The aim of current study is to determine the effect of using saffron blue sap, aerobic exercise and their 

combination on levels of muscular enzymes AST, ALT, ALP serum in diabeted male rats with 

astropotosision.35 male rats were divided into 5 groups randomly and study variables were applied, as 

one group took to action and 4 groups were injected astropotosision to get debate type 1 .One of these 4 

groups was the control and each of remaining group took special action. One did extreme aerobic 

exercise, the other consumed Saffron blue sap and the last one had a combination of saffron blue sap with 

aerobic exercise. After 2 weeks, all mice got killed and mentioned enzyme was investigated. To compare 

these 5 groups, one way variance analysis statistical method was used .The concentration of ALT,AST 

serum in well-controlled group significantly was lesser than the other 4 groups (P<0.05) ,but difference 

between other groups were not significant (P>0.05) . The concentration of ALP serum in well-controlled 

and diabetic exercise saffron groups was lesser than 3 other groups (P>0.05), and it was lesser in diabetic 

exercise group than well-controlled (P>0.05).It looks 2-week-exercise could not make impacts. About 

consuming saffron blue sap; length of consuming time is important as consuming dosage. In ALP, while 

saffron blue sap and aerobic exercise did not have significant change, but when they combined together, it 

caused a significant decrease in serumic ALP levels of diabeted mice and hence, their combination may 

make an improvement in cellular damage index caused by diabetes. 
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INTRODUCTION 

Type 1 diabetes is the result lack of insulin discretion caused auto immune destruction of pancreatic beta 

cells. No effective reasons have been known for preventing type 1 diabetes (Angurani et al., 2006), 

however traditional medicine states that, using saffron has anti-diabetes effects (Mohajeri et al., 2007). 

Saffron is effective for hypolipiamec, anti-inflammatory, anti-diabetes, anti-oxidant and anti cancer (Abe 

et al., 2000; Abdullaev, 2002; Mohajeri et al., 2008). Also one of the symptoms of diabetes is increase in 

serum enzyme; AST, ALP and ALT that in fact are an index of muscular cell membrane and liver. In 

opposite, body activity and exercise are associated with physiological adoption (Karamizrak et al., 1994). 

Although, researching the effects of consuming herbal medicines, especially saffron and impact of 

exercise is progressing, but has not yet known as a therapy. On the other hand, the increase of these 

enzymes in blood is one of the symptoms of mellitus diabetes, so if a training plan causes decrease in 

resting levels and improving response to exercise, we can consider the training plan as a therapy training 

plan for diabetes. Consuming saffron as a treatment for diabetes has been proposed (Mohajeri et al., 

2007). Mansoori et al., (2011) studied 20 outpatient adults between ages of 18-55 with depression illness 

during 4 weeks. 15mg saffron were consumed twice a day. Saffron caused no significant statistical 

change in ALT, AST and ALP. In other study, Asdaq and Inamdar (2009) reported that saffron affected 

on decreased levels of AST, ALP and ALT. They introduced anti oxidant role as the reason. Mohajeri et 

al., (2007) reported that saffron sap significantly increases the AST, ALT enzymes their study lasted 2 

weeks. They have studied vistar mice and indicated a significant increase in association with AST and 

ALT dosages (Mohajeri et al., 2007). Also the effects of body activities on ALT, ALP and AST enzymes 

were investigated that difference results were reported. The aim of current study was to study the effects 
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of combining aerobic exercise and consuming saffron on levels of ALT, ALP and AST serum enzymes 

that are posed as cellular damage index and one of symptoms of diabetes (Padalino et al., 2007; Szabo et 

al., 2003; Ross et al., 1983).  

the aim of the present study was effect of consuming saffron blue sap with aerobic exercise on enzyme 

concentration of ALT, AST, ALP diabeted male rat’s serums with astropotosision. 

 

MATERIALS AND METHODS  

70 vistar rats with age of 2 month and weighing 260-360 gr were multiplied from statistical society in 

Razi serum laboratory animal rising center were randomly chosen as statistical samples and divided into 5 

groups include: well-controlled, diabetic control, diabetic saffron, diabetic exercise and diabetic saffron-

exercise. Mentioned rat were kept in faculty of physical education of Azad Islamic University with 

following conditions: temperature of 20-23 C, 12hrs light into darkness cycle (lighting beginning at 9 am 

and darkness beginning at 21 pm) 4-6 rat per cage with standard nutrition. 

All behavioral tests were performed from 10 am to 4 pm. The process of being diabetic began a week 

after consistency with laboratory, training and caring rat. The group which consumed saffron blue sap 

used the sap at 11 am. The aerobic exercise group, exercised 5 days a week at 16 pm and the combination 

group consumed the sap at 11 am, and exercised 5 days a week at 16 pm. The duration of study was 2 

weeks and after this period, sampling was taken to measure the current study variables. The aim of well-

controlled group was to compare with other groups and their non-change enzyme levels. Streptozotocins 

were purchased in 1 gram can with white crystal form.  

According to protocols, proper amount of streptozotocins for diabetizing (destruction of pancreatic islet 

cells) is about 25-60 microgram/ kilogram of animal weight. To make suitable solution, we solved 1 ml of 

citrate buffer in 10ml of normal stock solution of 1 gr/ 50cc and this solution was kept in 20 C. To inject, 

based on rat weight, suitable amount of 25-60 microgram /toxic material weight were injected to each 

mouse. The amount of 2.9 gr saffron (with Sahar trade mark) was purchased.  

Then we poured it with concentration of 10 gr in 1000 cc deionizated distilled water and we incubate the 

mixture for 24 hrs to obtain orange sap. Then we filter rest of solution by suing Whiteman paper filter to 

make the liquid completely transparent (orange color) and keep it in 4-6 C in refrigerator until the usage. 

Rats were feeded saffron blue sap by Gavaj method. 

The tester took the rat at 11 am, and feed them 25 (milligram/ each kilo of body) of saffron blue sap with 

needle Gavaj method. After the introduction, animals training plan began. 2 weeks training plan contains, 

5 days running on treadmill every week that included 10 min running on treadmill with no slope and 

speed of 10 meter/ min in first week. In second week after a 5-minute- running with speed of 10 m/min, 

animal continued running with speed of 12 m/min for 10 min. All training sessions were held in 16 pm. 

At the end of study, from the animals in each group, blood samples were taken. Animal’s meal was 

removed from the cage, the night before blood sampling and animals were only able to drink water for 12 

hrs. Bloodletting started at 10 am and continued to 19 pm.  

For bloodletting, the animals were anesthetized in chloroform chamber, and after cutting animals 

abdomen, blood was taken directly from the heart by a 10 cc syringe. 6 cc bloods were taken from each 

animal and blood samples were incubated for 30 min in room temperature to (being) clot. Then, blood 

clot tubes were centrifuged with 4000 RPM for 20 min. We transferred the serum to a new clean tube and 

kept the tube in -20 C temperature and immediately started laboratory tests. Concentrations of liver 

enzymes; AST, ALP, ALT were measured by enzymatic colorimetric method with U/L unit. Primarily the 

information obtained from analysis of studied variables was reported, according to center tending index 

(average) and distributions (scale deviation). 

Then to determine parametric or non-parametric statistical method, one used Smirnov - Kolmogorov test, 

and found that, data has normal distribution. So, one way variance statistical analysis method (one way 

ANOVA) is used to compare different group’s data together. Following the statistical method, if one 

observed any significant difference, had used Tokay test. A significant level equal to 0.05 was considered. 

Meanwhile, statistical SPSS software V.16 was used to do statistical tests. 
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RESULTS AND DISCUSSION 

Values associated with studied variance in current study were reported in table1. Reported values are 

average and scale deviation. Related results to one way variance analysis are reported in table 2. Results 

of Tokay test is in table 3. 

 

Table1: Description of serumic enzymes concentration in 5 different groups of rat (U/L) 

 ALT serum AST serum ALP serum 

Well-controlled 40.528 ±1.725 134.84 ±9.099 50.085 ±14.761 

Diabetic control 239   ± 2.710 178.09 ±10.737 169.91 ±89.493 

Diabetic saffron 220.57±.556 169.89 ±10.125 160.73 ±91.347 

Diabetic exercise  234.53 ±6.228 161.97 ±17.267 122 ±70.497 

Diabetic saffron-exercise 212.04±59606 174.99 ±16.042 35.190 ±5.607 

 

Table 2: Statistical results of one way variance analysis test to compare these 5 groups 

Variable Group 

compare  

Total 

square  

df Average 

square  

F P 

 

ALT liver 

Middle 

group 

Inter group 

Total 

197004.682 

23907.682 

220911771 

 4 

30 

34 

49251.171 

796.903 

 

61.803 

 

*0.000 

AST liver Middle 

group 

Inter group 

Total 

8455.850 

5136.874 

13592.724 

4 

30 

34 

2113.962 

171.229 

 

12.346 

 

*0.000 

ALP liver Middle 

group 

Inter group 

Total 

108248.502 

129435.737 

237684.239 

4 

30 

34 

27062.126 

4314.525 

 

6.272 

 

*0.000 

Significant in P≤0.05 level 

 

Table 3: Statistical results of Tokay test to determine the different of 5 groups 

Compare 5 groups P-value 

ALP AST ALT 

Well controlled-diabetic control *0.015 *0.000 *0.000 

Well controlled -diabetic saffron *0.028 *0.000 *0.000 

Well controlled-diabetic exercise  0.269 *0.004 *0.000 

Well controlled-diabetic exercise saffron 0.993 *0.000 *0.000 

Diabetic control-diabetic saffron 0.999 0.767 0.739 

Diabetic control-diabetic exercise  0.654 0.172 0.998 

Diabetic control-diabetic exercise saffron *0.005 0.992 0.4 

Diabetic saffron-diabetic exercise 0.804 0.789 0.885 

Diabetic saffron-diabetic exercise saffron *0.010 0.948 0.576 

Diabetic exercise-diabetic exercise saffron 0.124 0.36 0.576 

Significant in P≤0.05 level 

 

There were no significant difference among concentration of ALT serum in studied rat groups (groups) 

P=0.000. The significant different was between well-controlled group and other groups. The 

concentration of ALT serum was significantly lesser than the other groups. A significant difference was 

among AST serum of those 5 groups P=0.000. And again it was between well-controlled group and other 

groups. The concentration of AST serum in well-controlled group was lesser than the other groups. The 
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concentration of ALP serum in well-controlled and diabetic exercise saffron groups was lesser than the 

other 3 groups. Also the concentration of ALP serum in diabetic exercise saffron was lesser than well-

controlled group. There are no significant difference among concentration of ALP serum in 5 groups of 

rat P=0.001. Significantly differences were between diabetic control and diabetic exercise saffron 

(P=0.005), between diabetic saffron and diabetic exercise saffron (P=0.010), between well-controlled and 

diabetic control (P=0.015) and between well-controlled and diabetic saffron (P=0.028). 

Discussion 

According to current study, the concentration of ALT and AST serums in well-controlled group was 

significantly lesser than the other 4 groups. 

Mansoori et al., (2004) studied 20 patients with age of 18-55 yrs during 4 weeks and 15 milligram saffron 

was consumed. He reported that no significant statistical change was found in ALT and AST. In the other 

study with hyper lipidemic rat, Asdaq and Inamdar (2009) indicated that saffron has no impact on 

increasing levels of AST and ALT. Zhang et al., (2009) reported after his study that, using saffron 

significantly prevented cellular damage. Any contra dictionary discovery is probably because of amount 

dosage of saffron (over doze or under doze). Also duration of consuming saffron can be effective. 

Mohajeri et al., (2008) reported that consuming saffron sap causes an associated increase with significant 

amount dosage of AST and ALT in rat that used saffron sap during the survey. Asdaq and Inamdar (2009) 

reported that saffron is effective in decreasing of ALT and AST increased level. About this impact, they 

pointed to saffron anti-oxidant role. Mohajeri et al., (2008) reported that saffron sap has a related effect 

with dosage in ALT and AST enzymes. Their study lasted 2 weeks. 

The duration consuming saffron in mentioned studies is as the same as the current studies and consuming 

dosage of saffron may have the most impact. Mohajeri et al., (2008) also had studied vistar rat, indicated 

significant increase related with ALT and AST dosage. Also Mashiko et al., (2004) studied the training 

impacts in 5 college rugby players during summer training camp. Before the camp, the players practiced 2 

hrs a day for 6 days, and during camp, they practiced 6 hrs a day (3hrs at morning and 3 hrs at evening). 

Blood samples were collected before and after camp. ALT and AST levels of serum have increased 

(Mashiko et al., 2004).This was probably because of having more activities during the camp (Clarkson et 

al., 2006). One of the good reasons for increasing the enzyme amounts may be muscular damage in 

training. Therefore, Giannini et al., (2005) stated that extreme exercise, increases activity of ALT and 

AST. Adedapo et al., (2009) realized that the amount of ALT and AST in mild intensity training did not 

have significant difference with extreme training. Also, created physiological consistency can decrease 

this response (Arslan et al., 2002). However in current study; training, saffron and combination of these 

two, caused no significant change in AST and ALT serumic levels in compare with diabetic control. 

Maybe 2-week-aerobic exercise would not be enough for observing changes due to exercise in levels of 

AST and ALT in serum. 

According to current study, the concentration of ALP in serum in well-controlled and diabetic exercise 

saffron groups was lesser than the other 3 groups. Also, the serum's ALP concentration in diabetic 

exercise group was lesser than the well-controlled group. Mansoori et al., (2011) studied 20 outpatients 

with age of 18-55 yrs during 4 weeks. 15 mlg saffron was consumed twice a day .Saffron caused no 

significant statistical change in ALP. On the other hand, Asdaq and Inamdar (2010) in other study with 

hyper lipidemic rat indicated that, saffron affect on ALP level and this impact is caused by saffron anti 

oxidant impact. Also, Zhang et al., (2009) after completing his survey reported that, consuming saffron 

may significantly prevent cellular damages. Asdaq and Inamdar (2009) reported that saffron is effective 

on decreasing the escalated ALP, and for interpreting this impact, they proposed saffron anti oxidant role. 

About body training effects, Murat et al., (2002) studied amount of ALP after training. He reported that 

the changes were not significant and mentioned non-change bone metabolism for its reason (Arslan et al., 

2002). In athletes, time length (duration) and training intensity cause increase or decrease in ALP, but 

Added Apo found that amount of ALP in moderate intensity training did not have significant difference 

with extreme training. Current findings indicate the favorable effect of combining exercise and using 

saffron in order to decrease ALP in diabetic control group and if the time of study was much more, they 
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could be effective by themselves, but with this limited time, when aerobic exercise combined with saffron 

blue sap, caused a significant decrease in ALP in serum. The interesting point is that, the amount of ALP 

serum in diabetic saffron exercise group was even lesser than well-controlled group. 

Conclusion 

Due to the combination of saffron blue sap and aerobic exercise in short term of two weeks that caused 

decreased in ALP serum of diabetic rat, it is recommended that diabetic patients, especially those want to 

see favorable effects in short time, place aerobic exercise and using saffron in their daily life and diet 

habits to be able to improve part of their disease. However more studies needed to talk about these 

findings with confidence. It is suggested that, in future, studied variables should be study more in longer 

period of time to determine their effects better. 
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