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ABSTRACT
EEMCII R MO J[Eil[=E Diabetes mellitus is a metabolic disease which causes
disorders in the reproductive system. Recent studies have revealed that the main
components of saffron like crocin and safranal have several physiological effects on
different biological systems. Given the role of crocin in the modulation of antioxidant
defense system, this study aimed to determine the effect of crocin on pituitary-testicle
hormonal axis in alloxan-induced diabetic male rats.
In this experimental study, 28 Wistar male rats were allocated
into 4 equal groups: control, diabetic control, and two diabetic groups treated with crocin
at two concentrations. Induction of diabetes in the diabetic control and the diabetic groups
treated with crocin was done by an intraperitoneal injection of 240 mg/kg alloxan. Crocin
at concentrations of 50 and 100 mg/kg [0.5 ml] was intraperitoneally injected into the two
diabetic groups for 25 days. Saline solution [0.5 ml] was injected into the animals in the
control and diabetic control groups for 25 days. At the end of the treatment period, serum
levels of LH, FSH, estrogen, testosterone and DHT were measured by ELISA. Statistical
analysis was carried out using one-way ANOVA and Tukey post hoc test. P <0.05 was
considered statistically significant.
Received: 19 Dec 2022 Compared with the diabetic control group, administration of crocin at
Accepted: 11 Sep 2023 concentrations of 50 and 100 mg/kg significantly increased serum levels of LH, FSH,
Available Online: 21 Sep 2023 estrogen, and DHT testosterone in a dose-dependent manner [p<0.05].
The results show that by increasing the activity of pituitary-testicle hormonal
axis, crocin improves hormonal disorders in diabetic rats.
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Introduction

ype 1 diabetes is clinically one of the most
common endocrine disruptors. It is a
heterogeneous set of metabolic disorders
characterized by a chronic increase in blood
glucose, which is due to failure in insulin secretion. The
cause of this failure in insulin secretion is commonly the
dissemination of diffuse islets of Langerhans and selective
degeneration of beta-pancreatic cells. Reduced insulin
secretion increases glucose in the serum, which leads to
severe complications such as nephropathy, retinopathy,
neuropathy, cardiovascular disease, and reproductive system
disorders. Diabetes has been shown to cause side effects
such as oxidative stress and low antioxidant activities,
increased lipid peroxidation, and oxidative damage to the
DNA. Furthermore, it causes cell death by disrupting the
process of oxidative phosphorylation and reducing energy
production. Diabetes mellitus is a metabolic disease
associated with functional and structural disorders in
testicular tissue and plays an important role in the
development of hormonal disorders in men. These disorders
include reduced testosterone production, loss of accessory
glands in reproductive organs, and decreased sexual desire
and sexual behaviors. Recent studies have revealed that the
main components of saffron like crocin and safranal have
several physiological effects on different biological systems.
Saffron extract increases the activity of some antioxidant
enzymes, such as superoxide dismutase, catalase, and
glutathione peroxidase of the liver tissue in diabetic rats. The
aqueous extract of saffron would decrease glucose and fat in
blood of diabetic rats. It has been shown that crocin, with its
protective and anti-oxidant effect, reduces testicular tissue
damage caused by cyclophosphamide injection.
Furthermore, crocin and safranal present in the extract of
saffron could improve sperm parameters in varicocele rats
by removing free radicals. Given the role of crocin in
modulation of antioxidant defense system, this study aimed
to determine the effect of crocin on pituitary- testicle
hormonal axis in alloxan-induced diabetic male rats.

Methods

This experimental study included 28 male Wistar rats
with a weight range of 170 + 6 g and a mean age of 95 + 3
days. The animals were kept at 24 + 3 ° C, relative humidity
of 35 + 4 and 12 hours of darkness. They were placed in
standard transparent polycarbonate cages (Razi Rad, Iran),
and water was adequately provided in 500 milliliter plastic
bottles. The rats were fed a specially designed compressed
mushroom diet with standard formula (Danehdaran Toos,
Iran). In order to obtain an adaptive environment, the
experiments were carried out at least 10 days after the
animals were settled. In this study, all surgical procedures
and biopsies were performed under complete anesthesia. An
attempt was made to use as fewest acceptable samples as
possible. Twenty-eight Wistar male rats were allocated into
4 equal groups: control, diabetic control, and two diabetic
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groups treated with crocin at two different concentrations.
Induction of diabetes in the diabetic control and diabetic
groups treated with crocin was done using an intraperitoneal
injection of 240 mg/kg alloxan. Crocin at concentrations of
50 and 100 mg/kg [0.5 ml] was intraperitoneally injected
into the two diabetic groups for 25 days. Saline solution [0.5
ml] was injected into the animals of the control and diabetic
control groups for 25 days. At the end of the treatment
period, serum levels of LH, FSH, estrogen, testosterone and
DHT were measured by ELISA. Statistical analysis was
carried out using one-way ANOVA and Tukey post hoc test.
P <0.05 was considered statistically significant.

Results

The results showed that serum levels of LH, FSH,
estrogen, testosterone and dihydrotestosterone in the
diabetic control group significantly decreased (p <0.05).
However, the same serum levels increased significantly in
the diabetic group treated with 50 mg / kg crocin
concentration, in comparison with the diabetic control group
(p <0.05). In addition, serum levels of LH, FSH, estrogen,
testosterone and dihydrotestosterone elevated significantly
in the diabetic group treated with 100 mg / kg crocin
concentration, in comparison with the control and the
diabetic control group (p <0.05). A comparison of the two
diabetic groups treated with crocin showed that serum levels
of LH, FSH, estrogen, testosterone and dihydrotestosterone
increased significantly in the diabetic group treated with 50
mg / kg crocin concentration as opposed to the one treated
with 50 mg / kg crocin concentration (p <0.05), which
indicates the dose-dependent effect of crocin (Table 1).

Conclusion

Given the antioxidant and hypoglycemic effects of the
compounds present in saffron extract, it could be concluded
that increased activity of the pituitary-testicular axis after
administration of crocin to diabetic rats may be related to the
reduced oxidative-stress in the testicular tissue. Crocin also
has tissue-protective effects and prevents damage to the
structure and function of the kidneys during chronic
hyperglycemia. Crocin prevents the development of diabetic
nephropathy during chronic hyperglycemia through its
antioxidant effects by reducing free radicals and inhibiting
the stress-oxidative process. Saffron extract has some
compounds that increase the serum level of posterior pituitary
gonadotropins, and thus contributes to elevation of serum
testosterone levels. Elevated levels of testosterone, LH, and
FSH from the posterior pituitary indicates the effect of
saffron extract on the activity of the pituitary-testicle axis.
Crocin promotes testosterone secretion in rats treated with
cyclophosphamide by increasing the activity of antioxidant
enzymes in testicular tissue and increasing the activity of the
pituitary-testicular axis. Since saffron compounds increase
the secretion of posterior pituitary gonadotropins, they
increase testicular steroid hormones in rats. Research has
shown that saffron extract and its compounds, such as crocin
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and safranal, could inhibit inflammatory processes.
Therefore, it can be argued that crocin may increase not only
the activity of the pituitary-testicle axis but also the serum
levels of sex hormones by both decreasing the systemic
inflammation associated with diabetes and reducing the
inflammation of the testicular tissue. Regarding the role of
gonadotropins and testicular steroid hormones in the process
of spermatogenesis, it can be stated that the activity of the
pituitary-testicle axis increases spermatogenesis in people
with type 1 diabetes. According to our results, crocin
enhances the serum level of posterior pituitary
gonadotropins, and subsequently the serum levels of
estrogen and testosterone hormones will increase in diabetic
male rats. In conclusion, our results indicated that crocin
enhances the activity of pituitary-testicular axis and
increases sex hormone levels in diabetic rats. Therefore,
crocin could be introduced as a natural substance which
reduces the proportion of hormonal disorders in people with
type 1 diabetes.
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