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Background. Polycystic ovary syndrome (PCOS) is one of the endocrine diseases of the
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reproductive system, with a prevalence of 5-10% in women, and one of its symptoms is
an increase in the serum amount of pro-inflammatory adipokines from adipose tissue.

Methods. This study was performed on six groups of 6 female rats, including a sham
group, an estradiol valerate experimental group that received a concentration of 2 mg per
kg of estradiol valerate, and two trans-anethole experimental groups that received

concentrations of 50 mg/kg and 80 mg/kg of trans-anethole. The other groups were two
experimental groups of estradiol valerate treated with trans-anethole that received
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concentrations of 50 mg/kg and 80 mg/kg of trans-anethole 60 days after receiving
estradiol valerate. The data were statistically analyzed with a one-way analysis of variance
and Tukey’s post hoc test via SPSS.

Results. Increased expression of tumor necrosis factor-alpha (TNF-o), chemerin, and
resistin genes in the visceral fat tissue of rats caused by the intramuscular injection of
estradiol valerate was reduced by the intraperitoneal injection of concentrations of 50

mg/kg and 80 mg/kg of trans-anethole (P < 0.05).

Conclusion. Trans-anethole ameliorated the expression of TNF-a, chemerin, and resistin
genes in the visceral fat tissue of female rats suffering from PCOS.

Practical Implications. The use of trans-anethole as an extract of anise and fennel may be
effective in reducing the inflammatory complications of women with PCOS.
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Extended Abstract
Background
Owvulation in women’s ovaries is a semi-

inflammatory condition, but uncontrolled
inflammation can lead to polycystic ovary syndrome
(PCOS). Ovaries with a volume of more than 10 mm
and follicles with a diameter of 2-9 mm and many 12

or more are indicated to be polycystic, which is
determined by ultrasound. There are various methods
to treat laboratory animals with PCOS, including the
administration of estradiol valerate,
dehydroepiandrostenedione, dihydrotestosterone, and
testosterone propionate. Nonetheless, no definitive
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treatment has been provided for PCOS patients, and
adverse effects have been reported in the use of
common chemical drugs such as clomiphene citrate,
metformin, letrozole, and spironolactone in the
treatment of PCOS. The use of medicinal plants that
slow down the progression of the disease and have
minimal side effects is a priority. Although several
studies have shown the role of fennel plant extract in
many women’s diseases, no study has so far reported
the therapeutic properties of trans-anethole in mice
with PCOS. Accordingly, this study investigated the
effect of the intraperitoneal injection of trans-anethole
on the expression of inflammatory adipokine genes
such as TNF-q, resistin, and chemerin in the visceral
fat tissue of female Wistar rats with PCOS.

Methods

Overall, 36 female Wistar rats, obtained from the
Medicine Faculty of the Medical University of Tabriz,
weighing 180-220 g, were used in this experimental
study. The ethical standards of working with
laboratory animals were taken into consideration
when working with rats. To conduct this study, the
necessary permission was obtained from the Ethics
Committee of the University of Tabriz (ethical code
IR TABRIZU.REC.1399.037). The method used in
this study to induce PCOS in female rats was
hormonal induction by the intramuscular injection of
estradiol valerate. Female rats with a weight range of
180-200 g were randomly divided into six groups of
6. The control group received 0.5 mL of saline
intraperitoneally. Two experimental groups of trans-
anethole received concentrations of 50 mg/kg and 80
mg/kg trans-anthol intraperitoneally. The PCOS
experimental group received 2 mg/kg of estradiol
valerate dissolved in sesame oil as an intraperitoneal,
and two experimental groups of PCOS treated with
trans-anethole received concentrations of 50 mg/kg
and 80 mg/kg of trans-anethole 60 days after being
diagnosed with PCOS. To exterminate the rats, one
day after the last injection of drugs, 0.2 mL of the
combination of anesthetic ketamine and xylazine per
100 g of the rats’ body weight was intraperitoneally
injected using an insulin syringe. The expression level
of TNF-a, chemerin, and resistin genes in the tested
tissue samples was determined, and the quality and
concentration of the extracted RNA were estimated

with a nanodrop device. After determining the
concentration and purity of the extracted RNAS,
cDNA was prepared using the Takara kit in a final
volume of 20 pL. A one-way analysis of variance test
was used to compare the quantitative difference of the
average data in the experimental groups. To compare
the qualitative difference of the average data, Tukey’s
post hoc test was performed using SPSS-16 software,
and P < 0.05 was considered a significant difference
between the groups. Graphs were drawn using Excel
2016 software.

Results

The results of this research revealed that the
intraperitoneal injection of the used concentrations of
trans-anethole improved the expression of the TNF-a
gene in rats poisoned with the intended concentration
of estradiol valerate. The results further showed that
the intraperitoneal injection of the intended
concentrations of trans-anethole increased the
expression of the chemerin gene in rats poisoned with
the used concentration of estradiol valerate. The
results of the study on the effect of drug interaction
demonstrated that the intraperitoneal injection of the
intended concentrations of trans-anethole improved
the resistance gene expression of poisoned rats caused
by the used concentration of estradiol valerate.

Conclusion

The use of trans-antol concentrations in this study
decreased the expression level of genes related to
inflammatory cytokines in visceral adipose tissue in
rats with PSOC. It can be concluded that the
administration of trans-anethole to women suffering
from PSOC may be effective in reducing the
inflammatory complications related to this syndrome.
However, the definitive conclusion of this claim
requires more laboratory studies on laboratory
animals and more clinical studies. It is suggested that
in future studies, the effect of the intraperitoneal
injection of trans-anethole on the serum concentration
of TNF-a, chemerin, resistin, luteinizing hormone,
follicle-stimulating  hormone,  estradiol, and
testosterone hormones, as well as the expression of
ghrelin, neuropeptide Y, leptin, interleukin 6 (IL-6),
and IL-1, be investigated in rats with PCOS.
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