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The fundamental target of the present survey is to explore the clinical impact of resveratrol in treating
polycystic ovary syndrome. A number of 104 cases suffering from polycystic ovary syndrome admitted to
the hospital from January 2018 to December 2020 were chosen as investigation subjects. The cases were
categorized into two groups, namely control and study groups through the random number table technique,
with 52 patients in each group. Patients in the group of study were considered to receive 100 % pure resveratrol
(once daily, 1000 mg) and cases in the group of control received matched placebo. 3 mo later, the treatment
effects of the two groups were scrutinized. Following the treating process, the length of ovary, endometrial
thickness and number of sinus follicles in the research group were improved and substantially superior to
those in the group of control (all p<0.05). The improvement in menstrual cycle and hair loss in the group of
observation was considerably greater than that in the group of control (both p<0.05). Following the treatment,
the levels of luteinizing hormone, estradiol and testosterone in the group of observation were less than those
in the group of control, with statistically meaningful discrepancies (all p<0.05), but the follicle-stimulating
hormone levels had no significant difference. After 3 mo of treating, the expression level of mitofusin-2 in
the study group was substantially enhanced in comparison to that in the control group (p<0.05). Resveratrol
improved sex hormone levels, menstrual irregularities, hair loss and ovarian function in cases suffering from

polycystic ovary syndrome.
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Polycystic Ovarian Syndrome (PCOS) is a pervasive
disease resulted from metabolic and endocrine
disorders in females of reproductive years. The
patients are mainly identified by hyperandrogenemia
and chronic anovulation and the main clinical
manifestations are irregular menstrual cycle, infertility
and hirsutism, with the reproductive function of patients
seriously affected?. At present, the pathogenesis of
PCOS has not been meticulously defined clinically,
but it is believed to be related to insulin resistance
and hyperandrogenemia®™, which results in the decline
of ovarian reserve function. At present, clomiphene
is commonly used in Western medicine to promote
ovulation, Diane 35 is used to reduce androgen level
and metformin is used to improve insulin resistance;
by these intervenes, pregnancy rate can be improved
in a short term, but there are disadvantages such as
severe adverse reactions and long treatment cycle*,
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Therefore, it is particularly important to find safe and
effective therapies with less adverse reactions.

Resveratrol (RSV), a polyphenolic antioxidant
discovered in many plants, has been the focus of
recent investigations due to its life-extending effect in
budding yeast. Multiple studies have shown that RSV
helps prevent cardiovascular disorders!®, cancers!” and
age-related deteriorations'®. Although, only a limited
number of investigations have been earmarked to the
advantageous influences of RSV on reproduction to date.
A recent investigation on middle-aged mice showed
that short-term injection of RSV can successfully
improve the fragmentation and death of aging oocytes in
oviduct induced through oxidative stress”, suggesting
that RSV has an advantageous task in the reproductive
health of elderly women. In addition, results of a study
evaluating the effects of the treatment of RSV on pro-
inflammatory and endoplasmic reticulum stress markers
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in PCOS cases showed that RSV has anti-inflammatory
effects by inhibiting Nuclear Factor Kappa B (NF-«xB)
and gene products regulated by NF-«B. In another
aspect, RSV can regulate endoplasmic reticulum
stress in Granulosa Cells (GCs) via modifying gene
expressions participated in Unfolding Protein Response
(UPR)!M,

Despite the fact that there exist some beneficial
outcomes, information from randomized assessments
of adequate duration and size to appraise the influences
of RSV on clinical outcomes in patients with PCOS
are insufficient and ineffective. Therefore, the main
objective of the current research was to explore the
clinical effect of RSV on patients with PCOS. To
provide a new treatment plan and data support for the
clinical treatment of PCOS patients.

MATERIALS AND METHODS

Clinical data:

A number of 104 PCOS cases admitted to our hospital
from January 2018 to December 2020 were chosen as
the exploration objects.

Inclusion criteria: The patients should meet PCOS
related criteria established at the 2003 Dutch PCOS
Conference, comprising at least two of the following
three clinical achievements; oligomenorrhea or
amenorrhea, chemical or clinical testosterone >0.75 ng/
ml, hyperandrogenemia and/or ultrasound Polycystic
Ovarian Morphology (PCOM)!'!; aged between
menarche and 40 y old; have a spouse with good
reproductive function and normal semen quality in
routine examination; have at least one unobstructed
oviduct in hysterosalpingography/laparoscopic
examination; received no other treatment 3 mo before
enrollment; voluntary to receive drug treatment,
convenient for follow-up and, be informed and consent
to the research.

Exclusion criteria: Those who do not satisfy the
diagnostic criteria; those with gonad hypoplasia,
abnormal menstruation (caused by reproductive tract

malformation or organic lesions of reproductive organs)
and irregular menstrual cycle; those who have taken
sex hormone drugs in the last 3 mo before the study;
those with diabetes, liver and kidney diseases, thyroid
dysfunction, hyperprolactinemia and other diseases;
those have mental illness and cannot cooperate with
the researcher normally. The present exploration was
confirmed through the ethics Committee of Hospital,
with informed consent of patients and their families.
Using the random number table technique, the cases
were categorized into two groups, namely study and
control groups, with 52 patients in each group. There
were no statistical significances in course of disease,
age, body mass index and other general information
between the two groups (all p>0.05), exhibiting
comparability as shown in Table 1.

Therapy:

Throughout the study period (3 mo), study group
patients were considered to receive 100 % pure RSV
(once daily, 1000 mg) and control group to receive
matched placebo.

Observation indexes and detection methods:

Color Doppler ultrasound: Before treatment and on
the 10" d after treatment, the length of ovary, endometrial
thickness and number of sinus follicles were measured
by transvaginal color Doppler ultrasonography.

Comparison of clinical symptoms: Measurements
of acne, hirsutism, hair loss and menstrual frequencies
were taken in the morning during the investigation
visit. Acne and hirsutism and were assessed using the
acne score and Ferriman Gallwey techniquel'>!3],

Comparison of sex hormone levels: Pre and post-
treatment process, 5 ml of venous blood in fasting state
was extracted from the two groups and centrifuged for
10 min at 3500 r/min. The upper serum was isolated.
Enzyme linked immunosorbent assessment was
employed to ascertain Luteinizing Hormone (LH),
Testosterone (T), Estradiol (E,), Follicle-Stimulating
Hormone (FSH) levels strictly according to kit
instructions.

TABLE 1: COMPARISON OF CLINICAL OUTCOMES BETWEEN THE TWO GROUPS (xts, n=52)

Group Age/year Course/year BMI/(kg/m?)

Study group 28.98+4.25 6.73+4.43 24.92+1.56

Control group 27.12£5.32 5.82+4.28 24.86+1.62

t 1.97 1.065 0.192

p 0.052 0.289 0.848
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Statistical study:

GraphPad Prism 8.0 statistical analysis computer
program was employed for statistical assessment.
Quantitative  outcomes  were represented  as
meanztstandard deviation (X+s) and compared by t-test.
Qualitative outcomes were represented as the number
of cases (%) and compared by Chi-square ()?) test. The
test level a was set as 0.05 unless otherwise specified.

RESULTS AND DISCUSSION

Before treatment, there were no substantial
discrepancies in ovarian length diameter, endometrial
thickness and number of sinus follicles between 2
groups (all p>0.05). Following the treatment, the
length of ovary, endometrial thickness and number of
sinus follicles in the group of study were improved
and were remarkably better than those in the group of
control (all p<0.05) as shown in Table 2.

After treatment, acne score (p=0.26) and hirsutism
(p=0.44) did not change considerably. Following
3 mo of treatment, 39 cases in the RSV group (75
%) and 25 cases in the group of placebo (48.1 %)
had normal menstrual cycle length, with significant
differences (p=0.005). Hair loss was observed in 16
patients (30.1 %) in the RSV group and 35 (67.3 %)
in the placebo group, with a statistically significant
difference (p<0.001) as shown in Table 3.

There existed no statistical discrepancy in blood
glucose level between 2 groups prior to the treatment
(p>0.05). Following 1 mo of treatment, fasting
blood glucose, 2 h postprandial blood glucose and
hemoglobin A1C levels in both groups, namely study
and control were notably reduced than those prior to
the treatment (all p<0.05) and the index levels in the
study group were less than those in the control group
(all p<0.05) as shown in Table 4 and fig. 1.

TABLE 2: COMPARISON OF COLOR ULTRASOUND EXAMINATION ACHIEVEMENTS BETWEEN THE TWO

GROUPS PRE AND POST-TREATMENT (xts, n=52)

Ovarian long diameter (mm)

Endometrial thickness (mm)

Number of sinus follicles

Group Bef Bef Bef
etore After treatment etore After treatment etore After treatment
treatment treatment treatment
Study group 17.05+2.41 21.65+2.50* 3.70£0.22 5.25+0.36* 3.01+0.48 5.56+1.15*
Control group 17.21+2.43 18.01+2.46 3.72+0.32 3.75+0.32 3.05+0.47 3.01+0.49
t 0.337 7.484 0.371 22.46 0.429 14.71
p 0.737 <0.0001 0.711 <0.0001 0.669 <0.0001

TABLE 3: COMPARISON OF CLINICAL SYMPTOMS BETWEEN THE TWO GROUPS PRE AND POST-

TREATMENT (n=52)

Number of cases with Number of cases with

Acne score Ferriman Gallwey score .
hair loss normal menstrual cycle
Group
Before After Before After Before After Before After

treatment treatment treatment treatment treatment treatment treatment treatment
Study group 1.36+0.2 1.06+0.2 20.08+1.2 18.02+1.2 41 16 11 39
Control 1.32:0.18  1.10:0.16  18.84+1.3  18.21+1.3 31 35 12 25
group
t 1.126 0.774
p 0.26 0.44 <0.001 0.005
e 13.89 7.96
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TABLE 4: COMPARISON OF SEX HORMONE LEVELS BETWEEN THE TWO GROUPS PRE AND

POST-TREATMENT (xts, n=52)

LH (IU/L) FSH (IU/L) T( nmol/l) E, (pg/ml)
Group Before After Before After Before After Before After
treatment treatment treatment treatment treatment treatment treatment treatment
Z:ggé 17.08+2.53 9.64+1.85* 5.64+0.78 5.56+0.81 2.88+0.76  1.26+0.64* 130.05+18.99 104.80+10.46*
g:’;:;m 17.02+2.44 12.16+2.35* 5.61+0.80 5.54+0.81 2.83+0.73 2.03+0.72  131.89+18.91 123.04+13.60
t 0.123 6.076 0.194 0.126 1.101 5.764 0.495 7.666
p 0.902 <0.0001 0.847 0.9 0.274 <0.0001 0.622 <0.0001
Note: Compared with before treatment, *p<0.05
P < 0.0001 P=0.900
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Fig. 1: Comparison of sex hormone levels between the two groups following 3 mo of treatment, (A): LH; (B): FSH; (C): T and (D): E,

Note: (mum): Research and (msm): Control

PCOS is the most pervasive endocrine disorder
influencing females of child-bearing years,
characterized by hyperandrogenemia and ovulation
dysfunction. PCOS can be caused by heredity,
hypothalamic-pituitary-ovarian axis dysfunction and
other factors and its induction mechanism is mainly
as follows; the binding of gonadotropin-releasing
hormone and the receptor on the pituitary membrane
will activate enzymes related to LH synthesis and
secretion and increase LH synthesis; when LH level
is too high, it will promote the hyperplastic changes
of ovarian interstitial cells and follicular membrane
cellst", resulting in the increase of androgen
secretion and gonadotropin sensitivity. The estrogen
secreted by a large number of ovarian follicles can
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inhibit the apoptosis of follicles, affect the normal
advancement of sinus follicles and promote the
formation of polycystic ovary. PCOS is an important
factor leading to menstrual disorder and infertility in
women of childbearing age. Effective treatment of
PCOS is of substantial significance to ameliorate the
prognosis of studied cases.

The achievements of the current research illuminated
that the levels of LH, E, and T in the group of
study were lower than those in the group of control
after treating and the differences were statistically
meaningful (all p<0.05). There existed no substantial
discrepancy in FSH level. This indicated that RSV
treatment is able to ameliorate the level of sex
hormones in patients. Ovarian androgens (mainly
Special Issue 5, 2022
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androstenedione and some testosterone) react to
LH in follicular membrane cells and diffuse to GCs
through the basal membrane. Under the control of
FSH, GCs induce the expression of aromatase,
which converts androgens to estrogen!'sl. According
to reports, RSV has been illustrated to hinder the
proliferation of follicular membrane interstitial
cells, boost the growth of ovarian GCs, and reduce
the messenger RNA expression of CYP17A1 in rat
follicular membrane interstitial cells via inhibiting
the signaling pathway of Protein Kinase B (AKT)/
Phosphatidylinositol 3-Kinase (PI3K)!¢. Therefore,
RSV may prerelease excessive intraovarian
androgens by reducing the volume of follicular
membrane cells and the sensitivity of follicular
membrane cells to LH stimulation and causing the
proliferation of GCs, leading to normal ovulation of
PCOS patients!!”..

After treatment, the length of ovary, endometrial
thickness and number of sinus follicles were
improved in the group of study and the indexes were
remarkably better than those in the group of control
(all p<0.05). The degree of improvement of menstrual
cycle and hair loss in the group of observation was
substantially greater than that in the group of control
(both p<0.05). These results illuminated that RSV
treatment can improve hyperandrogenemia in PCOS
patients. The effects of RSV on menstrual regularity
have not been fully studied. But the achieved findings
were in agreement with those of Benrick er al.l'®,
They appraised the role of RSV in a rat model of
androgen-induced PCOS, showing that substantial
enhancement in menstrual cycles was detected within
5-6 w of treating. RSV intake reducing hair loss
makes biological sense. RSV intake is biologically
plausible in reducing hair loss and this effect may
be mediated by several biological mechanisms,
including inhibition of 5 alpha (o)-reductase
activity" and reduction of serum deoxytestosterone
levels.

Mitochondrial fusion proteins are a class of
guanosine triphosphate enzymes placed in the outer
membrane of mitochondria and they directly affect
mitochondrial function by promoting mitochondrial
fusion. There are two subtypes of Mitofusin (Mfn)-1
and Mfn2. Mfn2 is involved in maintaining insulin
sensitivity in multiple tissues and organs and may
be involved in regulating insulin resistance in
PCOS patients. In addition, Mfn2 and PI3K-Akt-
mammalian target of rapamycin pathway showed
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co-low expression in the rat PCOS model?!,
suggesting that follicular dysplasia in PCOS may be
associated with Mfn low expression. The findings of
this exploration suggested that as a mitochondrial
nutritional drug, RSV may improve ovarian function
in patients with PCOS.

Taken together, this study provided some preliminary
evidence that RSV can improve sex hormone levels,
menstrual irregularities, hair loss, as well as ovarian
function in patients with PCOS.
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