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Introduction 

Infertility is a multifaceted issue with increasing 

prevalence in both developed and developing 

countries. Due to its importance, many researchers 

try to assist this matter and promote the health 

status of families and society (1,2). 15% of young 

couples in different societies suffer from infertility 

(3) inappropriate diet, obesity, smoking, 

psychological stress, and genital tract infections are 

some important factors which can result in infertility 

(1,2). Current treatment for infertility includes 

ovulation-inducting medicines and assisted 

reproductive technology which have own side effects 

and higher cost, so most infertile couples cannot 

afford for these treatments (4). Female factors are 

responsible for about 40% of infertility, among 

different factors, ovulatory dysfunction seems to be 

one of the most important one, which will be 

identified in about 15% of infertile couples (5). 

Traditional medicine has a long history for the 

treatment of female and male infertility for more 

than thousands of years (5). Oxidative stress (OS) is 

a recognized factor with the ability to affect human 

fertility. Free radicals are continuously produced as 

byproducts under aerobic cellular metabolism and 

play a key role in physiological and pathological 

processes. Antioxidant defense system assists the 

organism to respond and fight against the excess 
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Abstract  
Objective: The Foeniculum vulgare (FVE), known as fennel, has a long history of herbal uses as both food 
and medicine. The seed of this plant has been used to promote menstruation, alleviate the symptoms of 
female climacteric, and increase the number of ovarian follicles. The aim of this study was to evaluate the 
fennel extract effects on serum level of oxidative stress in female mice.  

Materials and Methods: Totally, 28 virgin female albino mice were divided into four groups (n = 7). 
Groups 1 and 2 (experimental groups) were administered FVE at 100 and at a concentration of 100 and 200 
mg/kg for 5 days, interaperitoneally. Group 3 (negative control) received ethanol and Group 4 (positive 
control) received normal saline. Animals were scarified at 6th day, sera were collected and the level of 
oxidative stress was determination of using total antioxidant status kit.  

Results: Data analysis revealed that there is a significant difference in the mean level of serum oxidative 
stress between four different groups. P value in experimental groups compared to the control group was 
(P < 0.0001).  

Conclusion: Fennel extract can decrease the serum level of oxidative factors in female mice; it can be 
introduced as a novel medicine for treatment of infertility  
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amount of free radicals (6). Overproduction of free 

radicals such as reactive oxygen species (ROS) or 

failure in antioxidant defense system results in 

oxidative stress (5), which is involved in several 

pathological conditions. The role of OS in decreasing 

the egg quality, fertilization, and pregnancy rates in 

mouse and human has been previously reported (1). 

On the other hand, it is reported that antioxidant 

depletion leads to infertility and use of antioxidants 

can be helpful in the treatment of infertility (1). 

Foeniculum vulgare (FVE), known as Fennel, a 

plant belonging to the family apiaceae, has a long 

history of herbal uses and widely cultivated, both in 

the native habitat, India and Egypt, and elsewhere, 

for its edible strongly flavored leaves and seeds (7). 

The FVE fruit has a long history of use as both food 

and medicine. Traditionally, it is believed that the 

plant acts as a carminative (assists with flatulence 

control) and increase breast milk production (8). It 

has been reported that this plant can also enhance 

libido, facilitate birth, alleviate the symptoms of the 

male climacteric, promote menstrual flow, and 

soothe indigestion and cough (9,10). 

The antioxidant activity of water and ethanol 

extracts of fennel seeds was evaluated by various 

antioxidant methods, including total antioxidant, free 

radical scavenging, superoxide anion radical 

scavenging, hydrogen peroxide scavenging, metal 

chelating activities, and reducing power (1). Those 

various antioxidant activities were compared to 

standard antioxidants such as (BHA), (BHT), and 

alpha-tocopherol. The water and ethanol extracts of 

fennel seeds showed strong antioxidant activity (1). 

Our previous study reported that fennel seed extract 

at concentration of 100 and 200 mg/kg can increase 

the number of different ovarian follicles and serum 

level of sexual hormones such as estrogen, 

progesterone and also prolactin, dramatically, but 

we did not measure the level of oxidative stress 

which probably are responsible for this 

ovulation-induction effect of the plant in our last 

research. Hence, the aim the present study was to 

determine whether the administration of fennel seed 

extract can alter the serum. 

 

Materials and Methods 

Fennel seeds were purchased from local markets 

authenticated by a botanist (School of Pharmacy, 

Tabriz University of Medical Sciences). The extract 

was prepared according to Word of Health 

Organization (WHO) protocol for preparation of an 

alcoholic extract (11). Briefly, 100 g of fruit was 

shed-dried, powdered and added to 1000 ml of 70% 

ethanol (v/v) and left to macerate at room 

temperature for 20 h. The basin was slowly rotated 

during this time. After filtration, ethanol was 

evaporated at low pressure at 30°C. 

The Ethical Committee of Tabriz University of 

Medical Sciences approved all procedures used in 

this study. A total of 28 virgin female albino mice 

with the weight range of 25-30 g were used. The 

animals were fed with standard laboratory chow and 

water during the experiment. We used the Whitten 

effect for co-cycling animals and controlled vaginal 

changes for determining estrous cycle (12). 

Pro-estrus mice were divided into four groups  

(n = 7). Animals in experimental groups (1 and 2) 

were received fennel extract at 100 mg/kg (Group 1) 

and 200 mg/kg (Group 2) for 5 days, 

interaperitoneally (11). Group 3 (negative control) 

received ethanol as the extract solvent. Group 4 

received normal saline and was considered the 

normal group. Ethanol was administered in the same 

volume as groups 1 and 2. Animals in all groups were 

sacrificed on the sixth day of the study. 

A simple method for determining estrus cycle 

stage is known as a vaginal lavage or vaginal smear. 

The 4 stages can be distinguished by observation of 

cell type characteristic and differences in cell 

density. A small amount of a physiological saline 

solution is inserted into the mice vagina with a 

disposable pipette, removed, placed on a slide and 

examined under a microscope. 

After determining the estrogenic effect of FVE 

extract, we examined for oxidative stress with 

measurement of superoxide dismutase (SOD) enzyme 

activity, glutathione peroxidase enzyme activity, and 

total antioxidant capacity. Whole blood samples were 

slipping by hemolysis solution, and we measured the 

enzyme activity in red blood cells. SOD activity in whole 

blood samples was determined using RANSOD kit 

(Randox Labs, crumlin, UK) (14). GPX enzyme activity 

in wool blood samples was determined using RANSEL 

kit (Randox Labs, crumlin, UK) (13). Whole blood 

hemoglobin was measurement by SYSMEX KX-21 

Automated Hematology Analyzer up to the enzyme 

activity according to IU/mgHb reported. Enzyme 

activity according to the reportTAC in serum samples 

measurement by Randox Total Antioxidant Status kit 

(Randox Labs, crumlin, UK) (14). 

Statistical analysis 

Statistical analyses of data were performed using a 

one-way analysis of variance and Tukey’s post-hoc 

test. A value of P < 0.050 was considered statistically 

significant.  

 

Results 

The effects of fennel seed extract on Blood SOD 

enzyme Activity 

As shown in Figure 1 significant differences were 

observed in the mean levels activity of blood SOD 

enzyme in the four groups. The mean ± standard 

error (SE) in the experimental groups (1 and 2), 

Group 3 (negative control) and Group 4 (normal 

control) were 6.36 ± 0.33, 8.78 ± 0.52, 3.94 ± 0.25, 

and 3.97 ± 0.25 IU/mgHb, respectively, and p values 

in experimental groups compared to the control 

groups showed a significant increase (P = 0.0012). 

The effects of F. vulgare seed extract on blood 

glutathione peroxidase (GPX) enzyme activity 

As shown in Figure 2, significant differences were 
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observed in the mean activity of blood GPX enzyme 

in the four groups. The mean ± SE in the 

experimental groups (1 and 2), Group 3 (negative 

control) and Group 4 (normal control) were  

0.85 ± 0.024, 0.97 ± 0.022, 0.31 ± 0.020 and  

0.35 ± 0.033 IU/mgHb, respectively, and P values in 

experimental groups compared to the control groups 

showed a significant increase (P = 0.0042). 

 

The effects of F. vulgare seed extract on serum 

total antioxidant capacity (TAC) level 

As shown in Figure 3, significant differences were 

observed in the mean levels of serum TAC in the four 

groups. The mean ± SE in the experimental groups  

(1 and 2), Group 3 (negative control) and Group 4 

(normal control) were 1.61 ± 0.055, 1.84 ± 0.027, 

1.19 ± 0.084 and 1.25 ± 0.051 nmol/l, respectively,  

 

 
Figure 1. Comparison of the mean activity of blood superoxide dismutase enzyme in the groups of study 
SOD: Superoxide dismutase 
 

 
Figure 2. Comparison of the mean activity of blood glutathione peroxidase enzyme in the groups of study 
GPX: Glutathione peroxidase 
 

 
Figure 3. Comparison of the mean levels of serum total antioxidant capacity in the groups of study 
TAC: Total antioxidant capacity 
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and p values in experimental groups compared to 

the control groups showed a significant increase  

(P = 0.0049).  

 

Discussion 

This study revealed that: (1) Fennel extract at 

concentration of 100 mg/kg and 200 mg/kg can 

increase the superoxide dismutase serum level, (2) 

This extract at the above mentioned concentration 

can increase the amount of glutathione peroxidase 

level in comparison to control groups and finally (3) 

Fennel extract at these applied concentrations can 

increase the TAC serum level compared to controls. 

 Infertility is defined as the inability to achieve the 

pregnancy within a year of unprotected intercourse. 

15% of young couples in different societies suffer 

from infertility (15). Infertility is a multifaceted issue 

with increasing prevalence in both developed and 

developing countries. Due to its importance, many 

researchers try to assist this matter and promote the 

health status of families and society (16,17), and 

increasing our knowledge about the factors affecting 

fertilization, would be helpful in solving this problem 

(18). OS is a recognized factor with the ability to affect 

human fertility. Free radicals are continuously 

produced as byproducts under aerobic cellular 

metabolism and play a key role in physiological and 

pathological processes. Antioxidants play an 

important role in preventing the formation of and 

scavenging of free radicals and other potentially toxic 

oxidizing species. There are three categories of 

antioxidant species: enzyme systems (GSH reductase, 

catalase, peroxidase, etc.), small molecules (ascorbate, 

uric acid, GSH, vitamin E, etc.) and proteins (albumin, 

transferrin, etc.). Different antioxidants vary in their 

reducing power. Trolox is used to standardize 

antioxidants, with all other antioxidants being 

measured in Trolox equivalents. Measurement of the 

combined nonenzymatic antioxidant capacity of 

biological fluids and other samples provides an 

indication of the overall capability to counteract ROS, 

resist oxidative damage and combat oxidative 

stress-related diseases. Free radicals have been 

implicated in the progression of numerous conditions 

including infertility, cancer, diabetes, cardiovascular 

disease, ageing, and neurological disorders. In some 

cases, the antioxidant contribution of proteins is 

desired whereas in other cases only the contribution 

of the small molecule antioxidants is needed (19). 

 In recent years, application of alternatively 

medicine, especially herbal medicine, has been 

considered widely in the treatment of infertility due to 

its fewer side effects and lower costs (20). Herbs such 

as Fructus Lycii, Radix Morindae Officinalis, Epimedii 

and many others have been used for this reason (21). 

F. vulgare known as fennel, belonging to the family 

Apiaceae, is being used for its anti-inflammatory, 

anti-spasmodic, analgesic, and laxative effects in folk 

medicine (22). Fennel oil contains different 

ingredients such as anol or dimethylated anethole 

which may have some estrogenic activity (23). 

Another component of this seed oil is flavonoids, a 

type of phytoestrogen. Some studies revealed the 

estrogenic actions of phytoestrogens both in in vivo 

and in vitro conditions (24). Other studies revealed 

that fennel seed has various antioxidant activities 

such as total antioxidant, free radical scavenging, 

superoxide anion radical scavenging, hydrogen 

peroxide scavenging, metal chelating activities, and 

reducing power (23). 

Previous study of our team showed that Fennel 

considerably increased the number of graafian, antral 

and multilaminar follicles at concentration of 100 and 

200 mg/kg and also it can increase the serum level of 

sex hormones such as estrogen and progesterone and 

prolactin hormone (6). Due to the crucial role of 

antioxidants in treatment of infertility and based on 

the previous studies which have been done by other 

researches about the antioxidant activity of fennel, the 

present study has been designed to find more details 

about the serum level of oxidative stress markers in 

mice treated with fennel at different concentrations. 

In this study, we reported that fennel extract at 

concentration of 100 and 200 mg/kg can significantly 

increase the serum level of antioxidant markers such as 

superoxide dismutase, glutathione peroxidase, and 

total antioxidant capacity in mice. Our data are in 

accordance with the results described by other 

researchers. Senatore et al. reported that water and 

alcoholic fennel seed extracts has strong antioxidant 

activity, effective reducing power, free radical 

scavenging, superoxide anion radical scavenging, 

hydrogen peroxide scavenging, and metal chelating 

activities (8). Roby et al. reported that fennel leaves 

have anti-microbial and antioxidant activities (7). 

 

Conclusion 

The present study elucidated the fact that fennel 

extract can increase the serum level of superoxidase 

dismutase, glutathione peroxidase, and total 

antioxidant capacity in female mice consistent with 

its use in folk medicine as a fertility enhancing agent.  
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