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Abstract 

Background: Rosa Canina L. is a medicinal plant with many therapeutic applications in 

traditional medicine. This study aimed to evaluate the effectiveness of the extract of Rosa 

Canina on liver function, lipid profiles and thyroid hormones in hypercholesterolemic rats. 

Methods: In this experimental study, 60 male Wistar rats were divided into 6 groups (n=10): 

the control group, hypercholesterolemic vehicle with a diet containing 2% cholesterol, 

hypercholesterolemia groups receiving either the extract of Rosa Canina L. at doses of 50, 

500, 1000, or Atorvastatin at a dose of 10 mg/kg as gavage for 48 days. 

Results: The extract of Rosa Canina L lowered cholesterol and triglycerides from 96±1.3 and  

111.8±4.8 in the vehicle group to 79.5±2.4, 98.7±3.5, 73.3±2.5 and 77.5±3.2 in the groups 

treated with the extract at doses of 500 mg/kg and 1000 mg/kg, respectively. The levels of 

liver enzymes including alanine transaminase (ALT), aspartate aminotransferase (AST) and 

alkaline phosphatase (ALP) were lowered significantly in the group treated with the extract at 

the dose of 500mg/kg and in the groups treated with the extract at the dose of 1000 mg/kg 

(P<0.05). The serum levels of thyroid-stimulating hormone and thyroxin in the group treated 

with the extract at the dose of 1000 and thyroxin at the dose of 500 mg/kg was reduced and the 

level of triiodothyronine increased compared with the hypercholesterolemic group (P<0.05). 

Conclusion: Rosa Canina L has healing effects on dyslipidemia and liver protection along 

with changes in thyroid hormones secretion pattern. 
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is an open-access article distributed under the terms of the Creative Commons Attribution 
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Introduction 

Hypercholesterolemia is considered as a common 

dyslipidemia and a pathological condition characterized by 

increased levels of cholesterol and lipoproteins in plasma. The 

increased levels of low-density lipoproteins (LDL) in 

hypercholesterolemia underlie various diseases such as 

atherosclerotic plaque formation and hypertension as well as a 

reduction in the effective function of the vital organs involved 
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in body metabolism like the liver and kidneys (1). A 

hypercholesterolemic diet causes the rapid deposition of fat 

droplets in the liver (2) which results in an imbalance between 

the entry of fatty acids into the liver and the synthesis and 

secretion of triglycerides. So, the fat droplets are stored in their 

basic shapes as triglycerides. A special relationship has been 

observed between high cholesterol diet and liver damage in 

animal models (3). Also, thyroid hormones regulate the 

expression of enzymes involved in lipid metabolism which 

lead to changes in lipid levels. Thyroid receptors mediate the 

effects of thyroid hormone in fat metabolism and more 

specifically mediate the control of lipogenesis in white adipose 

tissue as well as β adrenoreceptors. 

Rosa Canina L. belongs to the family of Rosaceae which 

is widely spread in Europe, Asia, the Middle East and North 

America (4-5). Its fruit and leaves have been used in 

traditional medicine for the treatment and prevention of 

different diseases such as common cold, cough, bronchitis, 

eczema, bile duct diseases (6), infectious diseases, fever, gout, 

rheumatism (7), inflammation of the kidneys (8) and edema 

(5,7). 

Rosa Canina L. includes phenolic compounds, 

anthocyanins, galactolipids (8), tannins, pectin, unsaturated 

fatty acids (such as palmitic acid, stearic acid, oleic acid, 

linoleic acid and arachidonic acid) (9,10), acids (such as 

ascorbic acid, malic acid and citric acid), flavonoids (6), amino 

acids, carotenoids (beta-carotene, lycopene, beta- 

cryptoxanthin, zeoxantin, reboxetine and lutein) (4, 11), 

minerals, tocopherols and pectin (4,12). 

Studies on this herb have shown that many of these 

compounds have the potential of reducing fat as well as 

protecting the liver. Anderson and colleagues in their study 

added the powder of Rosa Canina to the diet of obese mice 

and showed the beneficial metabolic effects of it on the 

plasma concentration of cholesterol and glucose tolerance 

(13). The aim of this study was to investigate the potential 

protective effects of hydroalcoholic extracts of Rosa Canina L. 

on complications of high-cholesterol diet on the lipid profiles, 

liver and thyroid functions in the rats. 

 

Methods  

This experimental study was conducted on Wistar male 

rats weighing between 140 to 160 g at Arak University of 

Medical Sciences. This study received the ethics approval 

code no. 26-166-93 which certifies that all the regulations 

approved by the National Ethics Committee for using 

laboratory animals were observed during this study. The 

animals were given ad libitum access to food and water in a 

vivarium with a 12:12 hour light/dark cycle in the temperature 

range of 22-25ºC 

 

Study groups 

The rats were randomly divided into 6 groups (n=10): the 

control group which received no carrier or medication over the 

testing period and were treated with normal diet; the 

hypercholesterolemic vehicle group receiving high cholesterol 

diet together with 2 ml normal saline as gavage; the 

experimental groups including the rats with high-

cholesterolemic diet which received the hydroalcoholic extract 

of the aerial parts of the plant at doses of 50 (14), 500 (14) and 

1000 mg/kg (9) as gavage at the same time every day (14). 

Also, there was an experimental group with 

hypercholesterolemic diet which received Atorvastatin (Abidi, 

Iran) as a drug for reducing blood fat level at a dose of 
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10mg/kg as gavage (6,15). The test lasted for 48 days (16) and 

the extract and the solvent were daily administrated at 9 a.m 

(14, 16). Animals were weighed at the beginning and the end 

of the study. At the end, after anesthesia with ether, blood 

samples were taken from the hearts of the rats and after 

centrifuging at 3000 rpm, the serums produced were sent to a 

laboratory to measure the related factors. The levels of lipid 

profiles including triglycerides, cholesterol, LDL and HDL 

(high density lipoprotein) and thyroid hormones such as 

triiodothyronine (T3), thyroxin (T4) and thyroid stimulating 

hormone (TSH) were determined by using kits from Pars test 

(Tehran, Iran) with the monobind Elisa kit (Calbiotech, India). 

Radioimmunoassay was used to measure the levels of liver 

enzymes using an RIA device (10227 Prague10 Czech, 

ImmunoTech and kit RIA) and radioimmunoassay kit 

(Parsazmoon, Iran) (17).  

 

Protocol of high cholesterolemic diet preparation 

To prepare hypercholesterolemic diet with 2% cholesterol, 

20 grams of pure cholesterol (Merck 3672) were mixed with 5 

ml of warm olive oil and then 5 grams of colic acid (Merck, 

3671) were added to it (17,18) and the resulting mixture was 

thoroughly mixed with one kilogram of rat food. 

 

Extraction protocol 

The aerial parts of the plant (Rosa Canina L) were 

collected from Arak University Farm for the production and 

cultivation of medicinal plants. After being approved by an 

experienced botanist, the aerial parts were washed and dried in 

shade and then were ground into powder. To make the 

hydroalcoholic extract, 5 liters of ethanol was added to 2700 g 

of the powder and then it was put in a mixer for 24 hours. 

Then, the resulting mixture was filtered. Again, 3 liters of 

ethanol was added to the residue and then it was put in the 

mixer for 48 hours. After filtering the resulting mixture, it was 

added to the previously obtained mixture. The whole mixture 

was compressed using spin flash evaporator and then it was 

transferred to a spray dryer (BUCH B90, Canada) to be 

changed to dry powder. When testing, the required amount of 

this powder was solved in normal saline until its volume 

reached 2 liters. The extraction efficiency was 8% of the dry 

matter (15,17). 

 

Statistical analysis  

All values in the present study were expressed as mean± 

Standard Error (SE) and data analyses were done using SPSS 

version 17 statistical software. The mean values were 

compared using one-way ANOVA analysis followed by 

Tukey’s post-hoc test. The level of significance was set at 0.05 

(p<0.05). 

 

Results 

The effects of the extract of Rosa Canina on lipid profile 

Table 1 shows that the levels of cholesterol and 

triglycerides in hypercholesterolemic vehicle control group 

significantly increased compared to the controls (P<0.001) 

and their values in the groups receiving the extract at doses of 

500 and 1000mg/kg and atorvastatin significantly decreased 

compared to the vehicle hypercholesterolemic control group 

(P<0.05). The mean concentration of HDL and LDL in 

hypercholesterolemic vehicle control group significantly 

increased compared to the control group respectively 

(P<0.001) and their values in the groups receiving the extract 

at doses of 500, 1000 mg/kg and atorvastatin significantly 
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increased and decreased respectively compared to the 

hypercholesterolemic vehicle group (P<0.001, P<0.02, 

P<0.001) (Table 1). 

 

Table 1. The comparison of the concentration of the lipid profiles and thyroid hormones levels in different groups 
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Cholesterol(mg/dl) 65.2± 1.7 96 ± 1.3* 84.2 ± 3.8 † 77.5± 3.2 † 73.3± 2.5 †║ 82.8 ± 6.6 † 

Triglyceride(mg/dl) 80.2 ± 3.4 *111.8 ± 4.8 105.7 ± 3.8 ‡ 98.7 ± 3.5 †‡ 79.5 ± 2.4 †║ 82.3 ± 6.6 † 

HDL(mg /dl) 10.4±52.7 31 ± 1.2 * 31.7 ± 2 ‡ 39.5 ± 1.6 †‡§ 56.4 ± 1.9 †¶║ 58.3 ±1.7 † 

LDL(mg/ dl) 21.22± 1.9 43.08 ± 2.2 * 42.39 ± 2.4 ‡ 35.91 ± 2.1 †§ 29.21 ± 1.6 †¶║ 30.1 ± 2.2 † 

T3(ng / dl) 25.33 ± 1.8 42.57 ± 2.6 * 41.36 ± 2.2 ‡ 34.99± 2.1 †§ 25.31 ± 1.5 †¶‡║ 31.36 ± 1.6 † 

T4(µg / dl) 2.12 ± 0.2 1.34 ± 0.2 1.7 ± 0.1 ‡ 2.3 ± 0.2 2.13 ±0.2 † 2.77 ± 0.6 † 

TSH (mIU/l) 1.37 ± 0.2 0.54 ± 0.1* 0.55 ± 0.1‡ 0.74 ± 0.1‡ 1.03 ± 0.1†¶ 1.07 ± 0.1 † 

* Significant changes in the hypercholesterolemia vehicle control group compared to control 

 †Significant changes in the experimental group compared to the hypercholesterolemia vehicle control group 

 ‡ Significant changes in the experimental groups receiving the extract compared to the atorvastatin group  

 § Significant changes in the experimental groups receiving the extract at a dose of 50 mg / kg, compared to the group receiving the extract at a dose of 500 mg/kg  

¶ § Significant changes in the experimental groups receiving the extract at a dose of 50 mg/kg compared to the group receiving the extract at a dose of 1000 mg/kg  

║ Significant changes in the experimental groups receiving the extract at a dose of 500 mg/kg compared to the group receiving the extract at a dose of 1000 mg/kgbw. 

 

The effects of the extract of Rosa Canina on the liver 

enzymes 

The mean AST and ALT concentrations in the vehicle 

hypercholesterolemic group increased significantly compared 

to the control group (P<0.001). Also, these parameters in 

groups receiving the extract at doses of 500, 1000 mg/kg and 

atorvastatin were significantly lower than those in the 

hypercholesterolemic vehicle and control group, respectively 

(P<0.002, P<0.001, P<0.002) (Figure 1). The mean 

concentration of ALP in hypercholesterolemic vehicle control 

group significantly increased compared to the controls 

(P<0.001) and the ALP levels in the groups receiving the 

extract at all doses and atorvastatin were significantly lower 

than that in the hypercholesterolemic vehicle control group 

(P<0.001) (Figure 1). 

 

The effects of Rosa Canina extract on thyroid hormones 

The mean concentration of T3 in the hypercholesterolemic 

vehicle control group significantly increased compared to the 

control group (P<0.001) and the mean concentration of T3 in 
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the groups receiving Rosa Canina extract at doses of 500, 

1000 mg/kg and atorvastatin was significantly lower than that 

in the hypercholesterolemic vehicle control group (P<0.001, 

P<0.001, P<0.01, respectively) (Table 1). The amounts of T4 

in the groups receiving Rosa Canina extract at doses of 500, 

1000mg/kg and atorvastatin were significantly higher than that 

in the hypercholesterolemic vehicle control group (P<0.003) 

(Table 1). 

The mean concentration of TSH in the 

hypercholesterolemic vehicle control group significantly 

decreased compared to the control group (P<0.001) and TSH 

levels in the groups receiving the dose of 1000 mg/kg and 

atorvastatin significantly increased compared to that in the 

hypercholesterolemic vehicle control group (P<0.002, 

P<0.004) (Table 1). 

 
 

 

 

 

 

 

 

 

 

Figure 1. The mean of the concentration thyroid hormones levels in different groups 

* Significant changes in the hypercholesterolemia vehicle control group compared to control 

 †Significant changes in the experimental group compared to the hypercholesterolemia vehicle control group 

 ‡ Significant changes in the experimental groups receiving the extract compared to the atorvastatin group  

 § Significant changes in the experimental groups receiving the extract at a dose of 50 mg/kg, compared to the group receiving the extract at a dose of 500 

mg/kg  

¶ § Significant changes in the experimental groups receiving the extract at a dose of 50 mg/kg compared to the group receiving the extract at a dose of 

1000 mg/kg  
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Discussion 

The extract of Rosa Canina at doses of 500 mg/kg and 

1000 mg/kg decreased the concentrations of serum 

cholesterol, triglycerides, LDL, liver enzymes, TSH, T4 and 

increased HDL and T3 levels. Results of the previous studies 

on hyperlipidemia showed that hyperlipidemia induced by a 

high cholesterol diet in rats increased their body weight (19), 

their levels of plasma cholesterol, triglycerides, LDL and 

reduced HDL due to the high caloric intake (20). This 

coincided with the increased levels of liver enzymes (21) and 

the decreased levels of thyroid hormones (22). The results of 

the present study confirmed the findings in the study 

conducted by Khojasteh et al (23). They showed that the 

administration of the ethanol extract of Rosa Canina in 

streptozotocin-induced diabetic rats at doses of 250 and 500 

mg/kg over a period of 28 days reduced cholesterol and 

triglyceride levels. In their study the lipid profile lowering 

effects of the extract were attributed to the presence of 

quercetin in the plant which is an important type of flavonoid 

(23, 24). Our findings are consistent with the results of that 

research too. 

Several mechanisms can be suggested to explain the 

reduction of serum cholesterol: It has been reported that the 

active ingredients of some plants decrease cholesterol 

synthesis and reduce its plasma levels by indirectly inhibiting 

HMG-CoA reductase (3-hydroxy-3-methyl-glutaryl-

coenzyme), which is a mechanism that statins, including 

atorvastatin, also act through (25, 26). 

Also, the alkaloids in the plant are among the substances 

which can inhibit the synthesis of cholesterol (5, 27). In 

addition, the fibers in the plant are able to alter the absorption 

of fat in the intestine (11, 27) and they can increase the 

intestinal excretion of cholesterol in feces and reduce its 

absorption by increasing the synthesis of bile acids (21). A diet 

rich in fiber reduces the amount of triglycerides by inhibiting 

the lipogenesis in the liver (28, 29).  

The study carried out by Ilchizadeh Kavgani showed that 

the hydroalcoholic extract of Rosa Canina at doses of 50, 100, 

200 and 300 mg/kg over 14 days could reduce LDL and HDL 

levels and increase LDL level in the rats diabetized with 

alloxan which were attributed to the anti-oxidant properties of 

the plant (30). Our findings are also in line with the results of 

that study. 

Some flavonoids and phenolic acids, by increasing the 

expression of LDL receptors in the liver hepatocytes, may be 

involved in this, too (31). Studies on the amount of active 

ingredients in Rosa Canina extract show that this extract is 

rich in flavonoids and phenolic acids (24). Also, these herbal 

antioxidant compounds have inhibitory effects on the 

synthesis of apoprotein 100-B (as the largest component of 

LDL) in liver cells. As such, polyphenols reduce the 

production of LDL in the liver and increase their clearance in 

liver cells (31). 

Vitamin C in the extract can lead to beneficial changes in 

the values of HDL and LDL in two ways: one by applying the 

antioxidant effect which results in the reduced oxidation of 

LDL and its increased detection by its receptors, and the other, 

by applying a competitive effect on the glycation of HDL and 

LDL for its structural similarity with glucose which leads to 

increased catabolism of LDL and reduced disposal of HDL (6, 

32). 

Rosa Canina contains plenty of unsaturated fatty acids 

such as oleic acid, linoleic acid and linolenic acid with high 

nutritional values and powerful antioxidant properties (9,10). 

In our study, these materials so harmoniously regulated the 

inhibition of the main enzymes involved in glycolysis and 
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lipogenesis and increased HDL in the groups receiving the 

extract (27). 

Serteser’s study showed that the aqueous extract of 

acetone and the alcoholic extract of Rosa Canina could 

remove the reactive oxygen species and hydrogen peroxide in 

free radicals (33). In patients with hyperlipidemia, in the 

absence of these antioxidant systems, lipid peroxidation and 

oxidative stress may increase and damage the membrane of 

cells including those of hepatocytes and may increase liver 

enzymes activities (21).  

In this study, it seems that the increased liver enzymes in 

high-cholesterolemic diet was somehow associated with the 

increased production of free radicals and the subsequent 

damage to the hepatocyte membrane. The non-enzymatic 

antioxidants such as vitamin E, beta-carotene and vitamin C as 

well as polyphenolic compounds especially the flavonoids 

present in the extract could neutralize the free radicals in inert 

atmosphere and exert a protective effect on the liver damages 

induced by free radicals and toxins (21, 33). Therefore, the 

decrease in liver enzyme levels in the experimental groups of 

this study seems to be reasonable. 

The results also showed that the level of T3 increased in 

the hypercholesterolemic group compared to the control while 

T4 and TSH levels decreased. Thyroid hormones have a role 

in regulating the expression of enzymes involved in all stages 

of lipid metabolism which lead to qualitative or quantitative 

changes in lipids. Thyroid receptors mediate the effects of 

thyroid hormone in fat metabolism and more specifically 

mediate the α1 receptors and the control of lipogenesis in white 

adipose tissue as well as β receptors, which mediate lipogenic 

and lipolytic enzyme activities in the liver (34).  

Basically, there are only limited and contradictory studies 

on the change of hormone levels in animals with high-fat diet. 

Some studies show that in fat diet, the levels of thyroid 

hormones either increase or remain unchanged (35). In this 

study, by increasing T3, the level of TSH decreased. But to 

explain the reason why T4 level did not increase as T3 did (its 

level even showed a decline), one may say that this was 

possibly due to the increased activity of monodeiodinase 

which increased the conversion of T4 to T3, eventually leading 

to decreased T4 (36). 

In this study, the increase in the concentration of T3 might 

be due to the changes in iodine supply. It is reasonable to 

expect that the increased fat in the diet will increase the thyroid 

activity together with increased iodine intake and increased 

thyroid hormone synthesis. At the same time, it was right to 

expect an increase in serum T4 in the hypercholesterolemic 

group, could not be seen. Instead, it merely increased T3 level. 

This might be due to the diet ingredients which might have 

somewhat increased the deiodination of T4. However, more 

study is necessary to confirm it. Some studies have shown that 

high-fat diet cannot increase the rate of T4 uptake by target 

cells (37). 

Furthermore, studies have shown that fatty acids also can 

differently affect the uptake of T3 and T4 in the pituitary gland 

(36). It is also possible that the increased uptake of T4 in high-

cholesterolemic diet causes a natural concentration of T4 and 

an increased level of T3 which finally improves the 

performance of thyroid hormone. The increased T3 can 

suppress the hypothalamic pituitary-thyroid axis and TSH 

even when the level of T4 is normal, because of the fact that 

about 50% of pituitary receptors are of type T3 (38). Another 

possibility is that a T4 deiodination might have occurred in the 

pituitary; and finally, it is likely that the high-cholesterolemic 

diet had a direct effect on the secretion of TSH or T4 uptake or 

T4 deiodination (36). 
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Conclusion 

The results showed that the intake of Rosa Canina extract 

could reduce the complications of dyslipidemia and liver 

disorders caused by the use of high-cholesterolemic diet in the 

animal model. The present study reveals significant protective 

effects of Rosa canina extract on hepatocytes too. 
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