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ABSTRACT

Polycystic ovarian syndrome (PCOS) is the primary culprit behind anovulatory infertility and is one of the most
prevalent endocrine disorders affecting women of childbearing age. The aim of the study was to explore the impact
of Lycopersicon esculentum isolate on PCOS induced by letrozole in female Wistar rats. Twenty female Wistar
rats weighing 120-150 g were divided into four groups; Group A (normal saline), Group B (5 mg of lycopene),
Group C (1 mg of letrozole and 5 mg of lycopene) and Group D (1 mg of letrozole). Ovaries were processed for
histological, immuno-histochemical and biochemical assays. The results revealed a significant increase in the final
body and ovarian weight in the PCOS (LETZ) rats. Hematoxylin and Eosin staining showed attenuation of ovarian
morphological disruption while periodic acidic Schiff staining revealed degeneration of the zona pellucida in the
ovaries. However, Masson Trichrome staining revealed increased ovarian collagen fibers in Lycopene-treated
PCOS rats compared with other groups. These significant increases in body and ovarian weight, malondialdehyde
concentration, testosterone, luteinizing hormones, insulin and fasting gluocose level in PCOS treated rats was
later decrease in PCOS (LETZ) rats treated with lycopene. The present results demonstrate that Lycopersicon
esculentum may have antioxidant properties to attenuate metabolic and endocrine disorders underlying polycystic
ovarian syndrome.
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INTRODUCTION unclear. Nevertheless, insulin resistance is widely
regarded as the principal factor contributing to the

Polycystic ovarian syndrome (PCOS) isrecognizedas ~ Pathogenesis of this condition.  There is limited

the foremost etiological factor contributing to
anovulatory infertility and is classified among the
most commonly encountered endocrine disorders
impacting women in their reproductive years®.
Individuals with PCOS typically exhibit multiple
cysts in their ovaries, with approximately 70% of
affected women experiencing infertility?. The global
prevalence of PCOS varies between 4% and 21%,
with rates among adolescents ranging from 9.1% to
36%. PCOS is a multifactorial endocrine disorder
influenced by various genetic, environmental, and
lifestyle factors and the syndrome are often correlated
with metabolic anomalies, including insulin resistance
and hyperinsulinemia. The likelihood of developing
impaired glucose tolerance or type 2 diabetes mellitus
prior to reaching the age of 26 years is observed in
40% of obese patients diagnosed with PCOS* The
precise mechanisms underlying this syndrome remain
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research on the prevalence of PCOS in sub-Saharan
Africa, with reported figures ranging from 16% to
32% across various center®. Additionally, the
prevalence of PCOS among infertile women in
Nigeria falls between 12.2% and 18.1%. Several
studies have demonstrated various significantly
elevated levels of circulatory oxidative markers in
PCOS patients compared to those without the
condition, suggesting their potential role as
pathogenic factors in PCOS®. Oxidative stress has
been linked to various adverse reproductive outcomes
including impaired  fertility,  embryogenesis,
miscarriage, birth defects (including autism), and
childhood cancer®.

Tomato (Lycopersicon esculentum) is a globally
consumed fruit renowned for its rich array of bioactive
nutrients. It serves as a crucial source of carotenoids
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(such as lycopene, a-carotene, and [-carotene),
phenolic compounds (including phenolic acids and
flavonoids), vitamins (such as ascorbic acid and
vitamin A), and glycoalkaloids like tomatine. These
bioactive constituents within tomatoes exhibit
antioxidant, anti-mutagenic, anti-proliferative, and
anti-inflammatory properties. Lycopene, renowned
for its antioxidant properties and ability to scavenge
free radicals, is recognized as a significant dietary
component contributing to human health’. Among
carotenoids, lycopene derived from tomatoes is
esteemed for its superior antioxidant activity®,
standing out as the most important carotenoid in
human physiology with a half-life of approximately 2-
3 days >°. Additionally, lycopene has been associated
with the management of cardiovascular diseases,
prostate cancer, type Il diabetes mellitus, and central
nervous system disorders 12, Thus, this study aimed
to investigate the effects of lycopene on letrozole-
induced PCOS in female Wistar rats.

MATERIALS AND METHODS

Twenty (20) female Wistar rats weighing between 120
and 150 g were sourced from the animal facility at Afe
Babalola University, Ado-Ekiti, Nigeria, for this
study. The research adhered to the guidelines outlined
by the National Institutes of Health for the care and
handling of laboratory animals, as well as the
principles of the Declaration of Helsinki. Approval for
the protocol (ABUADERC/23/2022) was granted by
the Institutional Ethical Review Board of Afe
Babalola University. Following a week of
acclimatization, the animals were randomly assigned
into 4 groups of five animals in each group, namely:
Control (CTRL), Lycopene (Bulk Suppliments.com,
Henderson, HV), Letrozole (Accord Healthcare,
Durham, North Carolina) + Lycopene (LETZ+ LYP)
and Letrozole (LETZ). The animals were housed in
Animal Holdings of the Department of Anatomy
AfeBabalola University, Ado-EKkiti, Nigeria. They
were maintained on standard laboratory pellets which
was purchased from Afe Babalola University, Ado
Ekiti (ABUAD) feed mill, Ado EKiti, Nigeria. They
were subjected to natural day and night cycle and
clean water were provided adlibitum. Normal Saline
was the vehicle for the control group, Letrozole group
received 1mg/kg orally, Letrozole + Lycopene group
received 1mg/kg and 5mg/kg respectively'® and
Lycopene received 5mg/kg'®. The administrations
were continuously administered via oral gavage for a
duration of 21 days. Both initial and final body
weights were closely monitored, allowing for the
estimation of body weight gain.

Measurement of Body Weight, Glucose Tolerance
Test and Animal Sacrifice

Forty-eight hours prior to the animal sacrifice, one-
hour post-load glucose levels were assessed.
Following a 12-hour overnight fast, baseline blood
glucose levels were measured, and the rats were
administered a glucose load (2 g/kg via oral gavage).
Blood glucose levels were monitored using a sensitive
glucometer (Accu-Chek) at 30, 60, 90, and 120-
minute intervals Subsequently, the rats were
euthanized by anesthetized with pentobarbital sodium
(40 mg/kg i.p.)*® and sacrificed by cervical dislocation
and blood samples were obtained via cardiac puncture
using a 2ml syringe. The blood samples were then
centrifuged at 4000 rpm for 15 minutes to obtain
serum, which was stored at 4°C until further
biochemical analysis. The ovaries of the animals were
carefully excised after careful removal of adhering
adipose tissue of excised organs. Left ovaries were
clean and fixed in 10 % neutral buffer formalin for
further histological analysis. The right ovaries were
homogenized in phosphate buffer (pH 6.9). The
homogenate samples were centrifuged at 4,000 x g for
20 min to obtain a clear supernatant used for
subsequent biochemical assay*®.

Estrus Cycle

The vaginal smear technique was used to verify each
rat's estrus cycle prior to the start of treatment
according to Quignon protocol for determination of
puberty onset and oestrus stagel’; generally, rats
consist of four stages known as of 3 cell types. report
the reproductive status of the female rats used
revealed that estrous cycle into 4 stages (proestrous,
estrus, metestrus/diestrus) all characterized by a
different proportion of 3 cell types found in vaginal
secretions. Observation of the rat vaginal opening and
collection of vaginal smears for analysis of cytology.
The majority of the rats were found to be in the
diestrus stage and all of the rats were in the proestrus
stage during the first week of treatment; however,
between the second and third weeks of treatment,
there were differences between the treated rats and the
control.

Histological, Histochemical and
Immunohistochemical Evaluation

For histo-morphological assessment employing
hematoxylin and eosin (H & E), Periodic Schiff
reagent Masson's Trichrome, and Ki67 staining
techniques, an ovarian section was immersed in 10%
formal saline overnight for fixation. Subsequently, it
underwent dehydration, embedding in paraffin, and
sectioning at a thickness of 5 um. Following this,
slides were prepared, scanned, and examined using
Moticeasy Scan Pro 6.The cell counts, cell thickness
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and collagen distribution in the subsequent
histological analysis were obtained using Image J.

Biochemical Assay

Biochemical analyses were conducted to assess the
levels of insulin, testosterone, luteinizing hormone
(LH), follicle stimulating hormone (FSH), and sex
hormone binding globulin (SHBG). Blood samples
were obtained from the heart by cardiac puncturevia
the left ventricle using a 5mL syringe and transferred
into non-heparinized sample bottles at room
temperature. Serum was then obtained by
centrifugation at 3000 revolutions per minute for 10
minutes. The resulting supernatant (serum) was
utilized for hormone measurements. Insulin,
testosterone, LH, FSH, and SHBG concentrations
were determined usingenzyme-linked immunosorbent
assay(ELISA) kits (Elabscience, USA) following the
manufacturers’ instructions. Additionally, levels of
malondialdehyde ~ (MDA),  glutathione, and
glutathione peroxidase were measured using ELISA
kits (Elabscience, USA).

Estimation of Antioxidant Enzymes

The clear supernatant obtained from ovarian
homogenate was aspirated to evaluate the oxidative
stress markers using the following assay

Ovarian Malondialdehyde (MDA)

Malondialdehyde (MDA) a measure of lipid
peroxidation in tissue homogenate, was determined
chemically using spectrophotometry according to the
method of Mihara and Uchiyama!®.Based on the
reaction between MDA and thiobarbituric acid, the
colored complexes were detected at 535nm.

Ovarian-reduced Glutathione (GSH)
The ovarian reduced form of glutathione was
determined using Ell-man’s reagent 5-5-dithiol-bis (2-

nitrobenzoic acid) DTNB as a coloring reagent*®. The
absorbance was read at 412 nm by spectrophotometer.
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Ovarian Glutathione Peroxidase (GPX)

The activity of the antioxidant enzyme glutathione
peroxidase was determined using glutathione
reductase and NADPH. This method is based on the
oxidation of NADPH at 25uC, which is indicated by
the decrease in absorbance at 340 nm%. Results are
expressed in U/ mg protein.

Statistical Analysis

The data were expressed as Mean + SD and visualized
in bar charts using Graph Pad Prism Software 9.0.
Statistical analysis was performed using one-way
analysis of variance (ANOVA) followed by post hoc
tests to compare different datasets. Statistical
significance was defined as p < 0.05.

RESULTS
Estrous Cycle

Rats in the control group had a regular estrous cycle
of 4-5 days throughout the experimental period.
However, the estrous cycle was completely disrupted
in all PCOS-induced rats and all of them remained
mostly at the diestrous stage during the induction
period. LYP and LETZ+LYP treatment animals
displayed improvement in estrous cyclicity from days
6 to 30. Increase frequency of the estrus phase and less
extended diestrus phase were found in comparison to
the PCOS treated rats. Although, the PCOS +LYP
treated rats revealed an improvement in the estrous
cyclicity.

Body and Ovarian Weight

There was a significant increase of final body weight
in week 3 in LETZ treated rats (PCOS-induced rats)
compared to the control (p<0.001). However, there
was a significant decrease in the final body weight and
ovarian weight in the LYP and LETZ+LYP
experimental rats in comparison to the LETZ (PCOS)
treated rats.

In addition, the level of oral glucose tolerance (mg/dl)
in each rat were carried out at 30, 60, 90 and 120 min
in which the basal glucose level was checked before
loading of the rats with glucose. There was a
significant impairment in the oral glucose level in
LETZ rats compare to other experimental rats.
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Figure 1: Effect of Lycopene on Animal Weight (A) Body Weight (B) Ovarian Weight.Data are presented

as mean + SD. *** indicates statistically significant differences (p < 0.001).
Hormonal Concentration

The PCOS rats (LETZ treated animals) exhibited a significant increase in testosterone, LH and FSH as compared
with the control (P<0.05). However, post treatment with LYP shows a significant difference (reduction) in
testosterone, FSH and LH when compared to that of the PCOS rats (p<0.01). There was an insignificant decrease
in testosterone, LH and FSH in the LYP treated rats only compared with control but significantly decreased when
compared to PCOS and PCOS+LYP treated rats (P<0.05).
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Figure 2: Levels of luteinizing hormone (LH), follicle-stimulating hormone (FSH) and testosterone

(CTRL, LYP, LETZ+LYP, and LETZ for the treatment). Data are presented as mean £ SD. ***
* and ** indicate statistically significant differences (p < 0.001, p < 0.05and p < 0.01,
respectively).
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Fasting Insulin and Blood Glucose

The PCOS rats present a significant increase in fasting
insulin and fasting blood glucose compared with the

control. Meanwhile, treatment with LYP after
Fasting Blood glucose
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Figure 3:

induction of PCOS with LETZ significantly decreased
the fasting insulin and fasting blood glucose and area
under curve of blood insulin release as compared to
the PCOS treated rats. Also, treatment with LYP alone
revealed a significant decrease in fasting insulin and
fasting blood glucose
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Level of fasting blood glucose and plasma insulin in treatment animals. (CTRL: Control; LYP,

Lycopene, LETZ+LYP: Letrozole+Lycopene and LETZ: Letrozone). Data are presented as
mean + SD, number of animals per group = 5 ***, * and ** indicate statistically significant
differences (p < 0.001, p < 0.05 and p < 0.01, respectively).

Ovarian Malondialdehyde (MDA)

In the serum, there was a significant increase of the
malondialdehyde level in LETZ treated rats compared
to other treatment (p<0.01), LYP and LETZ+LYP-
treated rats showed a remarkable reduction in
malondialdehyde level compared to LETZ-treated rats
alone (p<0.01). In the ovarian homogenate, there was
also a statistically significant increase in LETZ rats
(p<0.01) when compared to other experimental rats,
However, LYP and LETZ +LYP treated rats revealed
a reduction in malondialdehyde level when compared
with LETZ treated rats only (p<0.01). There was also
a significant reduction in glutathione results of the
LETZ treated rats compared to other treatment
(p<0.01). In the homogenate tissue, there was also a
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significant reduction in the LETZ treated rats when
compared with other groups (p<0.001). The
glutathione peroxidase increased in the LYP and
LETZ + LYP of the serum when compared with LETZ
(p<0.01) while in the homogenate tissue, there was
also a statistically significant increase in LYP and
LETZ + LYP when compared with LETZ (p<0.001).

Sex Hormone Binding Globulin Level

There was a statistically significant reduction in LETZ
rats compared to experimental groups (p<0.0001).
However, LYP rats showed a remarkably level of
SHBG higher than LETZ but similar to other
experimental groups.
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Levels of blood and ovarian malondialdehyde (MDA), glutathione (GSH), glutathione

peroxidase (GPX), and sex hormone-binding globulin (SHBG) in the different groups (CTRL.:
Control; LYP, Lycopene, LETZ+LYP: Letrozole+Lycopeneand LETZ: Letrozone). Data are
presented as mean + SD, **, * and ** indicate statistically significant differences (p < 0.001, p

< 0.05 and p < 0.01, respectively).

Histological Observations

After collecting the photomicrographs, the digital
images were imported into the program and calibrated
to convert pixel measurements into micrometers. This
application automatically identifies and tally
individual cells and quantify the area of collagen
distribution together with cell thickness which is the
distance between the top and bottom surface of the cell
using the line tool. The primordial follicle was slightly
decreased in PCOS treated rats when compared to the
control. However, treatment with LYP improved the

number of the primordial follicles considerably
compared to the LETZ (PCQOS) rats. The mean
number of primary, secondary, tertiary and graffian
follicles was reduced in PCOS rats in comparison to
the control. However, treatment with LYP and post
treatment with LYP increased the number of follicles
compared to the LETZ rats. Also, a significant
increase in atretic and cystic follicle with a decrease in
corpus luteum was observed in the PCOS rats
compared to the control. Therefore, LYP post-
treatment significantly decreased cystic and atretic
follicle and increase corpus luteum when compared to
the PCOS treated rats.
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Figure 5: Photomicrographs (A-D) of ovaries of control, LYP, LETZ+LYP and LETZ-treated rats and its
cell count charts. (A): cross section of Ovarian tissue of control (CTRL) rats showing a normal
structure of ovarian follicles along with primary follicle also known as growing follicle (B):
ovaries of LYP-treated rats. (C): ovaries of LETZ+LYP-treated rats C: Cycst; CF: Cystic
follicle; DF: Degenerating follicle; F: Follicle; GF: Growing Follicle /Primary follicle, GL:
Granulosa layer, GE: Glandular epithelium, CL: Corpora luteum, O:Oocytes and NF: Normal
follicle. (D) Ovaries of LYP-treated rat. (H&E x 10 magnification).
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Figure 6: Photomicrographs (A-D) of ovarian sections of control, LYP, LETZ+LYP and LETZ-treated
rats and its zona pellucida thickness. (A: CTRL, B: LYP, C: LETZ+LYP, D: LETZ),
highlighting the zona pellucida (stained purple). (A): cross section of ovarian tissue of control
(CTRL) rats and (B): LYP-treated rats display normal zona pellucida with intact structure. (C):
LETZ+LYP-treated rats showing a partially restoration of zona pellucida thickness (D): LETZ-
treated rats revealing a thinned and degenerated zona pellucida. The accompanying chart
quantifies the zona pellucida thickness across groups, demonstrating a significant reduction in
thickness in LETZ compared to LETZ+LYP. PASx20 Magnification
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Figure 7: Photomicrographs (A-D) of ovarian sections and its collagen distribution of control, LYP,
LETZ+LYP and LETZ-treated rats. (A): cross section of ovarian tissue of control (CTRL) rats
exhibiting a minimal collagen presence with normal ovarian architecture; (B): ovaries of LYP-
treated rats showing an increased collagen; (C): ovaries of LETZ+LYP-treated rats with an
increased collagen deposition; (D): ovaries of LETZ-treated rats displaying an abatement
collagen deposits. Masson Trichrome (MT) (A: CTRL, B: LYP, C: LETZ+LYP, D: LETZ) at
x10 magnification, showing collagen distribution (stained green).The accompanying chart
quantifies collagen distribution across groups, highlighting a significant increase in collagen in
LETZ+LYP compared to LETZ. Data are presented as mean + SD, ***, * and ** indicate
statistically significant differences (p < 0.001, p < 0.05 and p < 0.01, respectively).

Cell count%

Figure 8: Cross section of ovaries and its cell count of control LYP, LETZ+LYP and LETZ treated rats
(A-D). (A): Cross section of ovarian tissue of control (CTRL) rats showing ovarian follicles
along with primary follicles; (B): ovarian tissue of LYP-treated rats showing normal cell
growth; (C): ovarian tissues of LETZ+LYP-treated rats; and (D): LETZ group demonstrates
Ki67 expression. Ki67-stained at x10 magnification. The accompanying chart on the right side
quantifies the ovarian section cell count and indicates expression of cell proliferation across the
groups. Data are presented as mean + SD, with *** * and ** indicate statistically significant
differences (p < 0.001, p < 0.05 and p < 0.01, respectively).

DISCUSSION infertility due to multiglandular pathophysiology?22.

This study assessed the beneficial effect of
Polycystic ovarian syndrome (PCOS) is a complex Lycopersicon esculentum on Ietrozole—indyce_d_PCOS
metabolic and endocrine disorder in reproductive ~ fat model. Treatment with lycopene significantly
women that causes impaired fertility or anovulatory ~ reduced body weight which indicates the ability of
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lycopene action as a potent antioxidant to modify gene
associated with obesity. The increase in ovarian
weight may be caused by the anabolic characteristics
of Letrozole. These adverse effects are connected to
the accumulation of ovarian fat and the development
of multiple cysts?®. The consequences of obesity on
adipose tissue inflammation and insulin resistance are
shielded in many animal models with reduced
endogenous interleukin-1 activity 24 In addition, the
significant reduction in ovarian weight in PCOS-
induced rats treated with LYP might be a result of
actions related to the generation of normal follicle.
PCOS rats presented with a significant increase in
fasting insulin and fasting blood glucose level.
Meanwhile, treatment with Lycopene after induction
of PCOS significantly reduced the fasting insulin and
fasting blood glucose levels compared to the PCOS-
treated rats. Also treatment with Lycopene alone
showed a remarkable decrease in fasting insulin and
fasting blood glucose level in comparison to the PCOS
treated rats. No significant difference in fasting insulin
and fasting glucose levels was observed between
control and Lycopene alone, PCOS + Lycopene-
treated rats, highlighting its glucoregulatory effect.
Routine examination of vaginal smears revealed that
the PCOS rats lacked regular reproductive cycles and
the clinical sign of ovarian cysts remained a
remarkably chronic cornification?>. The return of
menstrual cyclicity following treatment may be
attributable to the anti-inflammatory and antioxidant
properties of LYP. Oxidative stress, inflammatory
pathways and hyperglycemia are major factors that
contribute to PCOS 7. Oxidative stress has been found
as one of the major pathogenesis—related contributors
of PCOS 28, Excessive oxidants level can alter
steroidogenesis in the ovaries thereby increasing
androgen output and leading to polycystic ovaries.
According to Ozegowska et al.®, the imbalance
between reactive oxygen species and the physiologic
antioxidant capacity of the body is referred to as
oxidative stress®®3l, Previous research has linked
oxidative stress to the etiology of PCOS and shown
that taking antioxidants improved symptoms
remarkably %2, The decreased activity of GSH and
GPx in the ovary of PCOS rats demonstrates that the
disturbance caused by ROS induces antioxidant
enzyme imbalances. The antioxidant potential of
Lycopersicon esculentum was demonstrated by
improvements in GSH and GPx activity after
treatment with LYP and this is in accordance to
findings by Savicet al on GSH and GPx levels in
PCOS rats®. Thiobarbituric acid reactive substances
(TBARS) are lipid peroxidation markers 34, Lipid
peroxidation is described as the process of oxidative
depletion of lipids which results in a free radical chain
reaction in the membrane lipids. In people with PCOS,
dyslipidemia is one of the leading cause of
cardiovascular disease®. In the current study, there
was a significant increase in the production of TBARS
in the PCOS-treated rats, however, LYP treatment
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significantly reduced the level of the ovarian MDA,
revealing the antioxidant efficacy of LYP and this
result was in agreement with research done by Gong
et al on oxidative stress and lipid peroxidation in
PCOS animal model*®*%. The progression of PCOS is
influenced by chronic inflammation according to Yan
et al.®® Anowvulation alters the feedback signaling of
the ovarian sex hormones and this affect the
generation of the gonadotropin-releasing hormone
(GnRH) which interferes with the LH and FSH’s
normal release®. It was found that abnormal ovarian
physiology is connected to a hyper-androgenized
condition in Letrozole-induced PCOS rats. LH and
testosterone levels rise in females when the
hypothalamic-pituitary axis is compromised resulting
in a pathological situation*®. The elevated level of LH
in PCOS may be connected to inadequate estrogen
feedback, which leads to the proliferation of theca
cells*. In the current study, testosterone, FSH and LH
levels increased in PCOS rats with a decreased level
of sex hormone-binding globulin  (SHBG). Sex
hormone-binding globulin (SHBG), a sex hormone
transporter, is produced by the liver and binds with
circulating sex steroids with a high affinity to regulate
the concentration of biologically active sex hormones
in the blood, affecting their bioavailability. Therefore,
SHBG can be used to assess the severity of
hyperandrogenism and evaluate treatment efficacy*?.
Treatment with LYP reduced the levels of
testosterone, LH, FSH, testosterone with a
consequential increase in SHBG levels in PCOS rats,
protecting the ovaries from excessive theca cell
proliferation and aiding in the prevention of PCOS.
The relative improvement in LH and FSH
concentrations shown in PCOS rats treated with LYP
is evidence of the apparent protection of the
gonadotropin level by LYP. In normal women,
testosterone is produced in part by the adrenal glands
and in part by the ovaries*. However, in women with
PCOS, the ovary is the exclusive source of
testosterone*>#6, Ovarian histological result revealed
the extent of ovarian alterations with appearance of
large multiple cysts, diminished oocyte, huge
glandular degeneration, atrophy and increased atresia
of follicles in PCOS treated rats in this study, which
was consistent with a findings reported by Savic-
Radojevic et al.**and Venegas et al.*’. Notably, PCOS
treated rats with the LYP displayed growing follicles,
indicating the compound’s positive impact on ovarian
health. Periodic Acidic Schiff (PAS), Masson
Trichrome (MT) and Ki67 activities revealed high
intensity in the zona pellucida due to glycoprotein
presence, differential collagen deposition and cell
proliferation in PCOS treated rats respectively which
was significantly reduced in LYP treated rats. This
further corroborated the histological observation with
the intact architecture of zona pellucida observed in
the PCOS rats treated with LYP. However, the
degeneration was less prominent in the Lycopene
treated rats, consistent with findings by Archibong et
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al.*8. The corpus luteum plays an important role in the
release of progesterone, which regulates reproductive
cycles and prepares the uterus for conception®.
Lycopene therapy, however, caused significant
ovarian tissue regeneration in PCOS + LYP rats as
evidenced by a decline in cyst development,
luteinization regularity, and antral follicle growth.
Lycopene may be an effective therapy for PCOS due
to its capacity to restore ovarian function and its anti-
androgenic qualities. For Lycopene to be employed as
an adjuvant therapy or a treatment for PCOS, direct
human trials are also required to assess its therapeutic
potential .

Conclusion

The present results demonstrate that lycopersicon
esculentum contains lycopene as an antioxidant agent
and may be effective in attenuating metabolic and
endocrine disorders underlying PCOS.
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