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Abstract: Modern medicine is currently marked by an increased interest in herbal pharmaceutical drugs traditionally 

applied in folk medicine in a significant number of diseases. In this regard, saffron (Crocus sativus L. Iridaceae) is of 

particular importance. This paper presents the results of study of the effects of Azerbaijan-grown saffron on blood level of 

follicle-stimulating hormone (FSH) in female rats, as well as on blood level of testosterone in male rats. In the blood serums 

of animals, using hormonal test systems for enzyme immunoassay, FSH and testosterone levels were determined. The 

findings revealed a decrease in blood levels of FSH in 12-month-old female rats as compared to the control group 

(comprising animals of the same age which did not receive the saffron extract), as they approximated the registered levels 

of 6-month-old female rats. Saffron increased the blood level of testosterone as compared to untreated controls, which did 

not receive saffron. Saffron’s unique medicinal properties largely owe to the diversity of biologically active substances it 

contains The effects of saffron treatment observed in the course of this study could be explained by the direct impact of 

saffron and its components on the sex glands and the central nervous system. Findings of diverse pharmacological effects of 

the saffron extract open new horizons for the development of scientifically corroborated recommendations for application 

in practical medicine. 
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1. Introduction 

Population ageing is a matter of concern in most of the 

developed countries, and a number of developing ones [1, 2]. 

To this point, the objective of modern physiology, gerontology 

and medicine is to extend the active period of life and maintain 

reproductive health. Reproductive system is one of the most 

important systems of entire body, and age-related decline in 

reproductive functions is one of the manifestations of 

biological ageing in humans and animals [3-5]. The activity of 

the reproductive system is directly related to age, and the level 

of sex hormones reflects and determines the biological age of 

a person. As the body ages, the function of the sex glands 

gradually decreases until it fades completely. This is 

particularly manifestant in women in the form of a complex 

multifaceted symptoms (syndrome) called menopause. It is 

noteworthy that in the last 150 years women’s life expectancy 

following the onset of menopause has significantly increased; 

currently women spend approximately one third of their lives 

in the estrogen-deficient state, that makes the medical and 

social status of middle- and senior-aged women a matter of 

acute concern. [6]. 

Prevention and correction of premature aging are the key 

issues facing anti-ageing medicine and preventive geriatrics. 

They make the studies of properties of plant-derived 

medicines extremely relevant; according to World Health 

Organization (WHO) the global market for these substrates is 

steadily growing, in Europe and Central Asia, in particular [7]. 
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Saffron is one of the most valuable ingredients of folk 

medicine, the curable characteristics of which are known from 

the famous book “Canon” by doctor, scientist-encyclopedist 

Ibn-Sina. The best is considered to be Khorasan saffron, which 

is cultivated widely in Azerbaijan. 

To date, there are enough experimental data indicating the 

stimulating effect of saffron and its components on the sexual 

behavior of animals. [8-10]. The effect of an aqueous extract 

of saffron and its main components, safranal and crocin, on the 

sexual behavior of male rats was studied in their studies by 

Hosseinzade H. et al.. In this study, it was shown that safranal 

did not affect the sexual behavior of male rats, while an 

aqueous extract of saffron and its other component, crocin, 

increased the sexual activity of males [11]. The positive effect 

of saffron extract at a dose of 100 mg/kg on the pituitary-testis 

axis in mice was established by Modaresi M. et al. [12]. When 

studying the effect of an aqueous extract from saffron stigmas 

on the serum levels of follicle-stimulating hormone, 

luteinizing hormone, progesterone and estrogen, as well as on 

folliculogenesis in 45 adult rats, it was found that an extract 

from saffron stigmas at a dose of 80 mg/kg significantly 

increased the serum levels of all studied hormones, as well as 

the number of primary, secondary and tertiary follicles in 

treated rats [13]. Some clinical studies have also found the 

effectiveness of saffron in the treatment of premenstrual 

syndrome (PMS) [14]. For example, in a double-blind and 

placebo-controlled study, it was found that oral administration 

of saffron capsules at a dose of 30 mg / day (15 mg 2 times a 

day, day, morning and evening) in women aged 20-45 years 

with a regular menstrual cycle and symptoms of PMS for two 

menstrual cycles, reduced the severity of PMS symptoms [14]. 

The above-mentioned discoveries speak in favour of 

investigating the effects of saffron on the functioning of 

reproductive systems in both sexes, in experimental model, so 

as to understand the mechanisms that underlie 

pharmacological effects of saffron, and develop scientifically 

based recommendations for its application in medicine. 

2. Objective 

The objective of the research was to study the effects of the 

Crocus sativus L. Iridaceae stigma extract on blood level of 

follicle-stimulating hormone in female rats, and blood level of 

testosterone in male rats. 

3. Material and Methods 

In the present study the saffron grown in the Bilgah village 

of the Absheron peninsula was used. The saffron stigma 

extract was obtained by a percolation method. The ethanol 

extract was filtered, the residue was washed with 75% alcohol 

and filtered again, then distilled off alcohol. The obtained 

liquid extract was further vacuum dryed to concentrate to a dry 

residue. The yield of the active extract as viscous gumlike 

substance constituted 56% of total mass of row material. 

The tests was conducted on 45 Wistar rats, kept in standard 

cages (10 animals per cage) at a room temperature of 22 ± 2°C. 

All animals were fed ad libitum with standard laboratory chow, 

and had an access to tap water. 

The work was carried out in accordance with the 

international principles of the Helsinki Declaration on 

Humane Treatment of Animals, the Principles of Humanity set 

out in the European Community Directive (86/609/U), 

Directive 2010/63/EU of the Europen Parliament and of the 

Council of 22 September 2010 on the protection of animals 

used for scientific purposes. 

Before the tests on female rats began, the animals were kept 

separately during 21 days to avoid accidental pregnancy. 

Female rats suitable for experiments were selected in the 

following manner: for the duration of two weeks, vaginal 

smear samples were taken from animals on a daily basis, for 

cytological evaluation of the estrous cycle. Females with a 

regular estrous cycle (4-5 days) were selected. Animals with 

an impaired estrous cycle were excluded from the study. All 

animals were at diestrus phase at the start of the experiment. 

The female rats were divided into four groups as follows: two 

control and two experimental groups, 10 females in each 

subgroup. The experimental groups consisted of 12-month old 

animals, which were subjected to daily morning saffron extract 

administration at the dose of 120 mg/kg for a course of 14 days 

(the 1st experimental group) and 21 days (the 2nd experimental 

group). Control groups included 6-month-old (the 1st controls) 

and 12-month old (the 2nd controls); animals were treated with 

physiological saline in the same manner. 

Male rats were divided into 3 groups: the 1st group included 

intact animals, the 2nd group (control) included animals that 

received physiological saline, the 3rd group (experimental) 

included animals that received the saffron extract at the dose 

of 120 mg/kg for 21 days. The saffron extract and the 

physiological saline were administered to animals per os using 

a thin metal probe. 

The follicle-stimulating hormone (FSH) blood test was 

performed after finishing treatment course. Upon completion of 

the experiments with saffron extract administration, the blood 

samples were collected from animals of the control and 

experimental groups. The blood testosterone level was studied 

on the 7th, 14th and 21st days of administration of the saffron 

extract. For the indicated time intervals, the blood sampling was 

carried out in the male rats of the control and experimental 

groups. Procedure was conducted in the morning (9-10 a.m.), 

blood was obtained from the tail vein under light (1 min) diethyl 

ether anesthesia. The level of FSH and testosterone was 

determined in the blood serum using hormonal test kits for 

enzyme immunoassay in vitro for mammals (“Pishtaz”, Iran). 

Data analysis was performed using Microsoft Excel 

statistical package. Statistical significance of differences was 

proven by Student’s t-test. 

4. Results and Their Discussion 

The results of the experiments revealed significant 

differences in the blood level of FSH between the control 

groups, reflecting age-related variation in hormonal 

production. In this case, the level of FSH was 0.7 ± 0.04 IUL/L 
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in the 1st controls vs 1.13 ± 0.05 IUL/L in the 2nd controls. 

Referring to previously published data, a decline in 

sex-motivated behavior in Wistar rats is observed at the age of 

18 months [4]. Observed natural signs signalling the ageing of 

reproductive systems in 15- to 18-month old female rats are 

the following: short estrous cycles disappear, long ovulatory 

cycles prevail (more than 7 days), regular cycles gradually 

transit to irregular cycles and the syndrome of constant estrus 

develops, that ultimately turns into anestrus. Premenopause 

and menopause are characterized by a significant and stable 

increase of FSH in the blood level. An increase of FSH level in 

the rats of the 2nd control group may be due to the appearance 

of the first signs of the reproductive system ageing. 

An analysis of data obtained in the course of the 

experiments with female rats showed (Figure 1) that 21-day 

treatment with saffron extract led to almost 33% decrease in 

FSH level in the animals from the 2nd experimental groups as 

compared to the same age rats of the 2
nd

 control group (p 

<0.01), and brought it closer to the level that was noted in the 

1st control group, that included 6-month old animals. 

 

Figure 1. The level of follicle-stimulating hormone (FSH) in the serum in the 

female rats of both control groups and the 2nd experimental group. 

* p <0.01 - differences in the group with the index in the rats of the 2nd control 

group 

The results of this study clearly exhibited, that the saffron 

extract in a 21-day treatment regimen brought the FSH blood 

level of 12-month old female rats to the reference values of 

younger age. Given that FSH regulates the development, 

growth, pubertal maturation and reproductive processes of the 

body, the obtained data allow to surmise that the 

administration of saffron can help to slow down the 

age-related changes in the female reproductive system. 

Table 1. The serum testosterone level in male rats under saffron extract. 

Groups Testosterone, IU/L 

Intact 
1.35 ± 0.44 

7th day 14th day 21st day 

Control group (saline) 1.35 ± 0.44 1.38 ± 0.22 1.4 ± 0.24 

Experimental group (the 

saffron extract) 

1.38 ± 0.22 

p<0,05 

1.42 ± 0.14 

p<0,05 

2.27 ± 0.28 

p<0,001 

Analysis of the obtained results showed that the use of 

saffron extract for 21 days led to a statistically significant 

increase in the level of total testosterone in experimental 

animals. The initial testosterone content in control animals 

was 1.35 ± 0.44 IU/L. After 7 days of taking saffron extract, it 

reached 1.38 ± 0.22 IU/l. (p<0.05) (see Table 1). Consecutive 

changes in the total testosterone content occurred as follows: 

on day 14 of saffron extract treatment, the testosterone 

concentration was 1.42±0.14 IU/L (p<0.05); on day 21 of 

saffron extract administration it reached the point of 

2.87±0.28 IU/L (p<0.01). It is noteworthy that the difference 

in testosterone levels on day 7 and day 21 of the treatment are 

statistically significant (p<0.001) (see Table 1). 

Having evaluated the results, we conclude that the 

administration of saffron had an effect both on the level of 

FSH in treated female rats. In this case, saffron treatment 

significantly lowered the blood level of FSH in 12-month old 

female rats. Administration of the extract to male rats raised 

their sexual motivation and had positive influence on the 

serum testosterone level. 

Therefore, saffron extract application adds to maintaining 

of the reproductive functions of the body, which is 

biologically significant. 

5. Conclusion 

The unique chemical composition of saffron is rich with 

carotinoids, flavonoids, many vitamins, quite a number of 

amino acids (including the essential ones), microelements and 

others provides a wide spectrum of its biological effect, 

including antioxidizing, directed to different structural, 

metabolic and regulatory systems of organism [15]. The 

positive effects of saffron revealed in the course of this study 

can be explained by the direct effect of saffron and its 

components on the sex glands and the central nervous system. 

Some literature evidence indicate that saffron extract is 

used for the treatment of moderate depression [16]. Similar to 

the action of antidepressants, safranal, one of the main 

elements of saffron, inhibits the reuptake of serotonin and acts 

as a mild psychoactive agent [17], contributing to the 

normalization of the functions of the 

hypothalamic-pituitary-ovarian system. 

Our study showed that oral administration of the saffron 

extract at a dose of 50 mg /kg stabilized certain parameters of 

lipid metabolism, specifically, total lipids (TL), triglycerides 

(TG) and total cholesterol (TC). Henceforth, the 

administration of the saffron extract to animals receiving 

high-calorie diet promoted their weight loss, and reduced their 

blood levels of TL, TG and TC, compared to similar indicators 

in untreated animals [18], ultimately leading to lipid 

metabolism normalization. 

Also, Verma SK, Bordia A. in their study noted that a dose 

of 50 mg of saffron stigmas dissolved in milk, administered 

twice a day, reduced the susceptibility of lipoproteins to 

oxidation both in healthy controls and in patients with 

coronary heart disease [19]. It is widely recognized, that 

lipoproteins are the transport forms of cholesterol. As 

cholesterol participates in the synthesis of vital hormones and 

all steroids, including testosterone and estradiol, as well as in 

the formation of cell membranes structure, its delivery to the 

body’s peripheral tissues plays a key role. Saffron’s ability to 
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regulate lipid metabolism and reduce lipoproteins 

oxidizability may be one of the mechanisms behind the 

biological effects of saffron. 

Taking into consideration that the imbalance of the 

neuroimmunoendocrine system lies at the base of premature 

aging, the effects of saffron on neuroendocrine relationships 

are of principal importance for the theory as much as the 

practice of the anti-aging medicine. Overall, the new findings 

of diverse pharmacological effects of the saffron extract open 

new horizons for the development of scientifically 

corroborated recommendations for application in practical 

medicine as a potential phyto-geroprotector. 
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