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Introduction 

Diabetes mellitus is a metabolic disorder that 

has affected the lives of people in 

industrialized societies (1). Diabetes mellitus 

is a syndrome of carbohydrate metabolism, fat 

and protein that results from the lack of insulin 

secretion or insulin sensitivity (2). Diabetes is 

known as a disabling disease due to its many 

consequences and various disabilities among 

people. The environmental and genetic factors, 

insulin resistance, and beta cellular 

dysfunction are involved in the development 

of disease; it is also clear that the increasing 

prevalence of obesity and sedentary lifestyle 

are also important factors in the incidence of 

this disease (3). Undoubtedly, the habit of 

proper exercise is important in this regard. 

Moderate-intensity aerobic exercise even if 

administered at a low level per week, results in 

a decrease in beta-protein and TG; decreases 

LDL and increases HDL (4, 5). The role of 

sports activities in obesity and diabetes is well 

known in improving insulin sensitivity and 

lipid profiles, and research has shown that 

with increased exercise activity, metabolic 

syndrome associated with insulin resistance 

improves in diabetic patients (6- 12). 

Regardless of the foregoing, the treatment 

regimen is generally considered as the first 

step in the treatment of diabetic patients. The 

use of herbal remedies from ancient times has 

been common in ancient civilizations and  
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Abstract 

Introduction: Diabetes is a metabolic disease which induces increase in 

lipid profile. The present research aimed to review the lipid lowering effects 

of coriandrum sativum extract and endurance training in diabetic rats. 

Methods: Thirty two diabetic rats were selected and divided into four 

groups of eight rats (1) coriandrum sativum extract, (2) endurance training, 

(3) endurance training with coriandrum sativum extract and (4) control. Rats 

of groups 2 and 3 ran on treadmill four weeks, five sessions per week and 60 

minutes per session; also, rats of groups 1 and 3 received four weeks 100 

mg/kg coriandrum sativum extract daily. For statistical analysis of data were 

used K- S and two way ANOVA tests (p≤0.05).  

Results: Endurance training has significant effect on reduction of LDL, 

VLDL, TG and Cho of diabetic rats (p≤0.05); Coriandrum sativum has 

significant effect on reduction of LDL, VLDL, TG and Cho of diabetic rats 

(p≤0.05); also endurance training with coriandrum sativum has interactional 

effect on the reduction of LDL, VLDL, TG and Cho and increase of HDL of 

diabetic rats (p≤0.05). 

Conclusion: It appears that endurance training increases the lipid lowering 

effects of coriandrum sativum in diabetic rats. 
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today, herbal remedies in various forms, 

including the use of herbal products or their 

total extracts, is common throughout the world 

(2). Because, with the industrial advances in 

the pharmaceutical industry, many synthetic 

drugs have entered the market, which often 

have many adverse effects (11). The medicinal 

plant of coriander is of great importance in the 

pharmaceutical, food, cosmetics and sanitary 

industries due to its essential oil composition 

and the main ingredient of linalool. The 

scientific name of this plant is known as 

Coriandrum Sativum L (13). Coriander does 

not only have anti-hyperglycemic properties 

but also has antioxidant properties and an 

increase in dietary intake of coriander seeds 

reduces oxidative load in diabetes mellitus 

(14). Coriander is rich in antioxidants and 

fiber, which helps to improve lipid profile 

(15). In various studies, coriander has been 

used in the traditional treatment of diabetes. 

Recent studies have shown that Coriander 

extract has the properties of lowering blood 

glucose and lipid profiles (16- 24). Given that 

in the current population, diabetic patients 

have been pushed to the use of medicinal 

herbs to reduce diabetic and lipid disorders, 

several studies have shown the beneficial 

effects of coriander drugs such as reducing 

blood glucose, blood lipids, and their 

beneficial effects on insulin production, both 

in diabetic patients and in diabetic laboratory 

animals. In addition to nutrition, physical 

activities are also one of the main pillars of 

diabetes care and management. Therefore, it is 

important to develop a physical training 

program as well as nutrition for diabetic 

patients. In this vein, the present study seeks to 

investigate the synergistic effects of endurance 

training and coriander consumption in diabetic 

rats; if these two lipid lowering agents in 

diabetic patients have interactive and 

synergistic effects in improving lipid profiles, 

they can be managed with appropriate 

prescribing doses of coriander and endurance 

exercises for lipid profile in diabetic patients. 

Since the results of studies on the effect of 

coriander consumption and endurance training 

on lipid profiles are consistent with each other, 

and no study has been conducted to examine 

and compare the simultaneous effects of these 

two variables; this study is aimed to 

investigate the synergistic effects of lipid 

lowering of coriander extract and endurance 

training in streptozotocin induced diabetic rats. 

 

Methods 

To conduct this experimental study, at first, 50 

male Sprague Dawley adult male rats with an 

approximate age of 8 weeks who were 

replicated at the Animal Breeding Center 

located at Islamic Azad University of Fars 

Science and Research Branch, were selected 

and transmitted to the Laboratory of Sport 

Physiology of this academic branch. To 

maintain the rats, transparent polycarbonate 

cages with autoclave capability were used. To 

remove urine and feces of animals and their 

comfort, chips and sterile wood cuts were 

used. Also, the cages were washed every day 

and wood chips were replaced. After eight 

days period of adaptation, on the eighth day, 

after a night of fasting, all rats were injected 

intraperitoneally (60 mg per kg body weight) 

with streptozotocin (sigma chemical, St. 

Louis, MO, USA) (2). After four days, fasting 

blood glucose in rats was measured using a 

glucometer device by punching the tail. 32 rats 

with blood glucose greater than 300 mg/ dl 

were selected as the statistical sample, and 

based on fasting glucose were put into four 

groups of eight rats: (1) extract of coriander, 

(2) endurance training, (3) endurance training 

with coriander extract, and (4) control. Groups 

2 and 3, were given five sessions training per 

week. In Addition, methanolic extracts of 

coriander was injected intraperitoneally to 

groups 1 and 3 daily, 100 mg/ kg body weight. 

In implementing the endurance training 

protocol, the animals were first placed on a 

treadmill to familiarize themselves with the 

procedure of their endurance training, and ran 

at a speed of 8 m/ min with a zero-degree 

slope for 10 minutes. At the end of the  
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treadmill, a very weak electrical shock was 

induced to force the animals to continue to 

move. To prevent potential damage by 

electrical shock, animals were conditioned 

from the beginning by quietly treading the 

treadmill and creating a relatively weak sound 

or by touching the animal's tail. The endurance 

training protocol included four weeks of 

increasing running on a slope less treadmill 

(zero slope) at a speed of 8 to 16 m/ min, 60 

minutes per session, and five sessions per 

week. To warm the animals during training 

sessions, after placing animals on the 

treadmill, first they ran 10 minutes at speed of 

8 m/ min and then the exercise program was 

performed. Upon completion of the training 

program, in order to run the cooling program, 

the speed of the device was reduced inversely 

to speed the machine to zero. This program 

lasted about five to seven minutes (11). In 

order to extract coriander extract, 100 g of 

coriander powder was dissolved in 150 ml of 

methanol and kept at laboratory temperature 

for 24 hours. After two to three times 

filtration, the liquid obtained in Ben-Mari was 

placed at 50 ° C until the alcohol was 

completely evaporated and concentrated 

extract was obtained. The extract was stored at 

-20 ° C until use. The extract solution with 

lower concentrations was obtained by 

dissolving it in cold physiologic saline 

solution (13). The entire study period lasted 

four weeks. After four weeks, blood samples 

were taken from the rats after 16 hours of 

fasting. Measurement of lipid profiles was 

performed by enzymatic method using 

commercial biochemical kits prepared by Yasa 

teb. To analyze the results of the study, the 

statistical tests of Kolmogorov-Smirnov and 

two-way analysis of variance were used (p ≤ 

0.05). It should be noted that the protocol of 

this study is based on the international rules on 

the support of experimental animals and 

approved by the Ethics Committee of the 

University. 

 

 

Results 

The lipid profiles of the four groups of 

research are presented in Figures 1 and 2. The 

results of the two-way analysis of variance 

analysis in Table 1 show that endurance 

training (F= 69.17 and p= 0.001, with effect 

size of 0.71) and coriander consumption (F= 

16.66 and p= 0.001, with effect size 0.37) have 

significant effects on LDL decrease in diabetic 

rats. Also, endurance training and coriander 

consumption have interactive effects on 

decreasing LDL in diabetic rats (F= 43.27 and 

p= 0.001, with effect size of 0.60); endurance 

training (F= 119.79 and p= 0.001, with an 

effect size of 0.81) and coriander consumption 

(F= 0.67 and p= 0.001, with effect size of 

0.69) had a significant effect on VLDL 

reduction in diabetic rats. Also, endurance 

training and coriander consumption have 

interactive effects on reducing VLDL in 

diabetic rats (F= 79.69 and p= 0.001, with 

effect size of 0.73); endurance training (F= 

2.20 and p= 0.16, with effect size of 0.06) and 

coriander consumption (F= 0.19 and p= 0.66, 

with effect size of 0.007) had no significant 

effect on HDL increase in diabetic rats. 

However, endurance training and coriander 

consumption have interactive effects on 

increasing HDL in diabetic rats (F= 10.19 and 

p= 0.003, with effect size of 0.26); endurance 

training (F= 119.79 and p= 0.001, with effect 

size of 0.81) and coriander consumption (F= 

62.77 and p= 0.001, with effect size of 0.69) 

have significant effects on the reduction of TG 

of diabetic rats. Also, endurance training and 

coriander consumption have interactive effects 

on reducing TG in diabetic rats (F= 79.69 and 

p= 0.001, with effect size of 0.73), and 

endurance training (F= 148.31 and p= 0.001, 

with effect size of 0. 84) and coriander 

consumption (F= 45.45 and p= 0.001, with 

effect size 0.61) had a significant effect on the 

reduction of Cho in diabetic rats. Also, 

endurance training and coriander consumption 

have interactive effects on the reduction of 

Cho in diabetic rats (F= 74.41 and p= 0.001, 

with effect size of 0.72). 
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Figure 1. Levels of HDL, VLDL, and LDL of rats in four research groups 

 

Table 1. Two-way analysis of variance analysis to study the effect of endurance training, 

coriander consumption and interaction of endurance and coriander consumption 

Variable  Mean 

square 

F Level of 

significance 

Effec

t size 

LDL Endurance training 4900.50 69.17 0.001 0.71 

Coriander consumption 1166.44 16.46 0.001 0.31 

Interactive effect of endurance 

training and coriander consumption 

3065.44 43.27 0.001 0.60 

VLDL Endurance training 209.10 119.79 0.001 0.81 

Coriander consumption 263.35 62.77 0.001 0.69 

Interactive effect of endurance 

training and coriander consumption 

3.33 79.06 0.001 0.73 

HDL Endurance training 26.28 2.02 0.16 0.06 

Coriander consumption 2.53 0.19 0.66 0.007 

Interactive effect of endurance 

training and coriander consumption 

132.03 10.19 0.003 0.26 

TG Endurance training 5227.83 119.79 0.001 0.81 

Coriander consumption 6583.78 62.77 0.001 0.69 

Interactive effect of endurance 

training and coriander consumption 

83.27 79.06 0.001 0.73 

Cho Endurance training 7200 148.31 0.001 0.84 

Coriander consumption 2211.12 45.54 0.001 0.61 

Interactive effect of endurance 

training and coriander consumption 

3612.50 74.41 0.001 0.72 
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Figure 2. Cho and TG levels of rats in four research groups 

 

 

Discussion 

Results of this study showed that four weeks 

of endurance training had a significant effect 

on decreasing LDL, VLDL, TG and Cho 

cholesterol levels in streptozotocin induced 

diabetic rats. In various studies, the effects of 

exercise activities on controlling and treating 

diabetes are known, as most studies point to 

the beneficial effects of exercise activities on 

improving lipid profiles in diabetic subjects (7 

and 9), as well as in diabetic rats (8, 10 , 11 

and 25). For example, three weeks, five 

sessions per week and 45 minutes each 

session, the endurance training of running on 

treadmill improved lipid profile in rats 

significantly (11). Among the reasons for the 

results of this study being in line with the 

findings of the current study, the similarity of 

the prescriptive exercises and almost identical 

duration of both training protocols can be 

noted. 

It was also reported that 4 weeks of endurance 

training, 5 sessions per week and 60 minutes 

of treadmill running at 20 m/ min resulted in a 

significant reduction in lipid profiles of 

streptozotocin induced diabetic rats (8).  

As a reason for the consistent findings of this 

study with the current study, one can refer to 

the same method of diabetizing rats as well as 

the duration of daily exercises, so that it seems 

that the daily caloric intake of the study 

subjects and the present study may have been 

consistent. Endurance-aerobic trainings can be 

considered as an effective way to change the 

lipid profiles of patients with diabetes (12). 

This effect may be due to increased and 

improved lipoprotein lipase enzyme activity, 

following aerobic training, which may be due 

to increased lipoprotein lipase in muscle 

capillaries (26). Exercise activities may have 

beneficial effects on TG and HDL with the 

effect on muscle and liver lipoprotein lipase 

activity. Changes in lipoprotein lipase activity 

will lead to more VLDL entry from the liver to 

the circulation and clear it from the circulation 

(25). Lipoprotein lipase enzyme is effective in 

converting VLDL to HDL. On the other hand, 

Listerine Cholesterol Acyl Transfers, in 

addition to LDL, converts cholesterol into 

HDL particles (27). The increase in this 

enzyme may be responsible for increasing 

HDL due to endurance training in the present 

study.  
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Regarding the results of the present study that 

four weeks of endurance training could 

significantly affect Cho, TG, LDL and VLDL 

levels in diabetic rats, endurance training can 

be beneficial for treating and preventing the 

onset of the cardiovascular diseases. One of 

the possible adaptations resulting from 

endurance training in this study can be 

increased mitochondrial volume followed by 

lipolysis enzymes activity, which leads to an 

increase in the ability of the catabolism of 

lipid profiles (28). In addition to addressing 

exercise activities, treating regimen can be 

considered as one of the effective steps in the 

treatment of diabetic patients.  

Due to the insulin-like effects of coriander, 

various studies have investigated the anti-

diabetic effects of this plant (29). The results 

of this study showed that four weeks 

consumption of coriander extract had a 

significant effect on improvement of lipid 

profile (lowering LDL, VLDL, TG and Cho) 

in streptozotocin induced diabetic rats. Most 

studies have reported the lipid-lowering effects 

of coriander oil (15-25), although some studies 

have shown that coriander has no effect on 

lipid profiles (30-32). In line with the findings 

of this study, coriander has been shown to 

affect colon cancer and decrease cholesterol 

levels and reduce the conversion of cholesterol 

to phospholipid in the blood (16); 

Triacylglycerol cholesterol density of adipose 

tissue in rats was affected by coriander diet 

and decreased (18). Daily consumption of 

coriander seed powder capsule in 50 patients 

with type 2 diabetes for 6 weeks resulted in a 

significant decrease in Cho, TG and LDL, but 

did not have a significant effect on HDL 

changes (17). In line with this study, the 

findings of the present study showed that four 

weeks of coriander consumption had no 

significant effect on HDL increase in diabetic 

rats, thus it seems that coriander consumption 

in short-term is not effective on HDL changes. 

However, 30 days of coriander extract 

consumption of 25 mg/ kg resulted in a 

significant decrease in glucose, insulin, insulin 

resistance, Cho, TG and LDL, and a 

significant increase in HDL in hyperlipidemic 

rats (21). Although in this study coriander 

intake of less than the prescribed dose (25 mg/ 

kg versus 100 mg/ kg) resulted in a significant 

increase in HDL in rats, it seems that the 

inconsistencies in results are due to the 

difference in the type of subjects 

(hyperlipidemic obese rats versus 

streptozotocin induced diabetic rats), since It 

has been reported that the initial levels of HDL 

can affect its changes following taking herbs. 

Despite the consistency of the above studies 

with the results of this study, it was shown that 

eight days of consumption of 250 mg/ kg body 

weight of coriander seed extract had no 

significant effect on fasting blood glucose and 

cholesterol level in healthy rabbits (30). Also, 

5 weeks of daily consumption of 500 mg/ kg 

of coriander extract had no significant effect 

on body weight, free fatty acid plasma, and 

TG concentration in healthy female rats (31), 

which these results are not consistent with the 

results of this study. Of the reasons for the 

inconsistencies of the results of the studies are 

the type of subject, the initial levels of lipid 

profiles, the duration of the study, the dosage, 

and also the control of effective factors such as 

the use of special drugs. For example, one of 

the reasons for not affecting coriander extract 

in healthy rabbits (30) and healthy rats (31) 

reported above (despite high doses) can be the 

primary levels of lipid profiles, so that the 

subjects of most studies similar to the present 

study were diabetic rats with either 

streptozotocin or alloxan.  

In diabetic induction with streptozotocin, 

levels of lipoprotein lipase decrease; therefore, 

lipid profile levels increase, so that increased 

levels of TG in diabetic rats can be due to 

increased VLDL synthesis in the liver and its 

catabolism reduction (34). Therefore, effective 

coriander products can potentially return 

enzyme activity to normal rate by acting on 

the system and may affect lipid profile 

improvement (14, 33). Concerning the effect 

of coriander extract on lipid profile, it can be  
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stated that the reduction of lipid profile by 

coriander extract can be due to the 

involvement of the polyphenolic section of the 

extract in preventing the formation of AGEs in 

diabetic rats (21). The fibers contained in the 

coriander can delay the absorption of glucose 

and fatty acids from the upper intestine, so 

there is less substrate available for the 

synthesis of triglycerides (33). Concerning the 

interactive effects, the findings of this study 

showed that four weeks of endurance training 

with coriander extract consumption had 

interactive effects on reduced LDL, VLDL, 

TG and Cho and increased HDL in 

streptozotocin induced diabetic rats. In fact, by 

examining the effect size of endurance 

exercises, coriander consumption and 

endurance training along with coriander 

consumption, it seems that four weeks of 

coriander administration has led to improved 

lipid profiles of diabetic rats. And the 

implementation of endurance training 

simultaneously with the use of coriander 

extract led to an increase in lipid lowering 

effects (decreased LDL, VLDL, TG and Cho 

and increased HDL) of coriander extract in 

diabetic rats. Regarding the effects of 

coriander lipid lowering agent, the 

improvement of lipid profile with coriander 

extract may be due to the effect of this plant 

on increasing lipoprotein lipase activity in 

diabetic rats, which decreases the activity of 

this enzyme in experimental models of 

diabetic (35). Also, coriander extract with a 

strong removal effect on free radicals 

significantly increases the activity of various 

antioxidant enzymes and inhibits peroxidation 

of lipids in the liver and decreases glucose and 

lipid levels (35). Given that in the 

experimental model of the streptozotocin 

induced diabetes, the lipoprotein lipase 

activity decreases, therefore, effective 

coriander material can potentially return 

enzyme activity to normal rate through 

affecting this system. This mechanism can 

partly justify reduced level of serum lipids 

(36). Therefore, the interactive effects of lipid 

lowering of endurance training and 

consumption of coriander extract in this study 

can indicate that considering that sports 

activities with effects on muscle and liver 

lipoprotein lipase activity can produce 

beneficial effects on TG and HDL (25), 

therefore, it seems that in the present study, 

endurance trainings have strengthened 

coriander effect on lipoprotein lipase activity 

and led to further decrease in serum LDL, 

VLDL, TG and Cho blood levels in 

streptozotocin induced diabetic rats.  

 

Conclusion 

In this study, although four weeks of 

consumption of 100 mg/ kg of coriander 

extract resulted in improvement of lipid profile 

in diabetic rats, the implementation of 

endurance trainings with simultaneous 

consumption of coriander extract resulted in 

increased lipid lowering effect of coriander 

extract in diabetic rats. 
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