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ABSTRACT-This study aimed to investigate the
protective effects of ethanolic extract of Urtica dioica on
the ovarian physiological state in chemically induced
menopausal rats. Menopause was induced in female rats
using 4-vinylcyclohexene diepoxide (VCD) at dosel60
mg/kg/d via IP for 20 days, after which they were
divided into four groups, each group contains 10 rats: a
control group, a group treated with Urtica dioica leaves
ethanolic extract, a group treated with VCD, and a group
receiving both VCD and Urtica dioica extract. The Urtica
dioica extract was administered at a dosage of 100 mg/kg
body weight via gastric gavage for 20 consecutive days
throughout a total study period of 52 days. Blood samples
were collected at three separate time points to assess
reproductive hormone levels, while histological studies of
the ovary and hypothalamus were performed at the
conclusion of the study. The results showed that the a
significant increase ( P<0.05) in serum concentrations of
LH, FSH hormone, as well as a Significant decline (p<
0.05) in serum concentrations of Testosterone and
Estradiol in the VCD group, but when administered
animals Urtica Dioica ethanolic extract demonstrated an
improvement in the parameters. Histopathological analysis
of both the ovary and hypothalamus revealed extensive
damage in the VCD group, Whereas when given Urtica
Dioica ethanolic extract in fourth group were effective in
arresting histopathological alterations . In contrast, The
observations suggest that Urtica dioica may possess
protective potential in mitigating ovarian malfunction and
neuroendocrine abnormalities associated with menopause.
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INTRODUCTION

Menopause, signifying the cessation of the menstrual cycle,
elevates a woman's susceptibility to various conditions,
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including  ovarian  cancer,  diabetes,  osteoporosis,
cardiovascular disease, and metabolic syndrome. The majority
of women undergo perimenopause, characterized by a gradual
decline in ovarian function over several years, prior to
reaching menopause while retaining any residual ovarian
tissue.(1).The ovary serves as the principal site for the
generation of female sex steroid hormones, encompassing
estrogens and progestins. At birth, the mammalian ovary
possesses its whole array of oocyte-containing follicles.
Oocytes cannot be produced postnatal, rendering the quantity
of primordial follicles a limited reservoir of germ cells for
ovulation.  Proper follicular development is essential for
effective ovulation, requiring the follicle to progress through
several developmental stages (2).

"Primordial" denotes the earliest phase of follicular
development, characterized by the predominance of atresia, or
cellular apoptosis, rather than progression to ovulation. The
ovary undergoes continuous follicular atresia from birth until
the depletion of follicle reserves. Menopause, or ovarian
failure, occurs when the ovary is devoid of primordial follicles
(3).

The five to 10 years preceding menopause are referred to as
perimenopause, characterized by irregular cycle durations and
fluctuating estrogen levels. Prolonged intervals of low
estradiol are alternated with periods of elevated estradiol, and
after menopause, circulation levels of 17B-estradiol
consistently decline to low levels. However, post-menopause,
the residual ovarian tissue retains the capacity to secrete
androgens (4).

It is essential to formulate and utilize a medication that
minimizes problems and maximizes safety. Medicinal herbs
are natural substances employed in traditional medicine to
address menopausal symptoms.  Multiple studies have
demonstrated that both pharmacological and herbal medicinal
agents, whether administered alone or in conjunction, may
influence reproductive function (5)
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Urtica dioica (UD), commonly known as Nettle, is a
flowering herbaceous perennial belonging to the family
Urticaceae , has been recognized as a medicinal plant utilized
in traditional medicine for its extensive biological activity,
This plant contains a broad range of phytochemicals, such as
phenolic compounds, sterols, fatty acids, alkaloids, terpenoids,
flavonoids, and lignans, that have been widely reported for
their excellent pharmacological activities, including antiviral,
antimicrobial, antihelmintic, anticancer, nephroprotective,
hepatoprotective, cardioprotective, antiarthritis, antidiabetic,
antiendometriosis,  antioxidant, anti-inflammatory, and
antiaging effects.( 6).

It is indigenous to Europe, substantial regions of temperate
Asia, and western North Africa, and is now globally
distributed. The plant has a longstanding history of utilization
as a source of traditional medicine, food, tea, and textile raw
materials in both ancient and contemporary countries (7). The
aim of this study was to investigate the antioxidant properties
and protective effects of ethanolic extract of Urtica dioica on
the physiological state of the ovary in induced-menopausal
rats through changes in reproductive hormone levels,
oxidative stress status, and histological changes in the ovary
and hypothalamus.

MATERIALS AND METHODS

Forty adult female rats at 49 days were divided equally
and randomly into four groups. Before treatment, the animals
were allowed to acclimate to the laboratory environment for 7
days until the age of 56 days treatment period lasted for 20
days with the following groups: The rats were divided into 4
groups (10 rats in each group) (the control group) was
administered only with normal saline, Group Urtica Dioica
was administered (100 mg/kg ) Urtica Dioica leaves ethanolic
extract orally for 20 days (8), The VCD group received 160
mg/kg/day of VCD via intraperitoneal injection (IP) for 20
days (9), The VCD + Urtica dioica group received 160
mg/kg/day of VCD via IP and 100 mg/kg/day of Urtica dioica
orally for 20 days. Blood samples were collected through
heart puncture technique in three stages, and the serum was
stored for hormonal analysis. The ovaries and hypothalamus
were removed for histopathological examination. The organs
were then preserved in sterile plastic containers in 10%
formalin.

STATISTICAL ANALYSIS
The Statistical Packages of Social Sciences- (10). program was
used to detect the effects of different groups and time periods on
study parameters. The Least Significant Difference (LSD) test
(two-way ANOVA) was used to determine significant differences
among group means.

RESULT & DISCUSSION

Hormonal analysis revealed statistically significant
alterations among the experimental groups. The VCD-treated
group showed marked hormonal disturbances compared to the
control, indicating that VCD successfully induced ovarian
failure and mimicked menopausal status.
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1-Luteinizing Hormone (LH)

The VCD group exhibited a significant elevation in LH
levels at all measured intervals, peaking on day 35 at
8.00 + 0.45. Treatment with Urtica dioica significantly
reduced LH levels in the VCD + plant group (4.87 + 0.15
on day 35), approaching the control group levels (3.12 +
0.06).
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Figure 1. Effect of treatment group and duration on LH
levels

2-Follicle Stimulating Hormone (FSH):

FSH levels increased significantly in the VCD
group, peaking on day 35 (19.50 + 0.64). In contrast,
the VCD plus plant group showed a decrease in FSH
levels (14.05 * 0.21), indicating a regenerative effect of
Urtica dioica. Both the control and plant-only groups
maintained stable and normal levels.
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Figure 2. Effect of treatment group and duration on FSH

levels

3-Testosterone

A significant decrease in testosterone levels was
observed in the VCD group, particularly on day 35
(0.287 £ 0.02). Administration of nettle in the VCD
group increased testosterone levels (0.475 + 0.03),
suggesting a partial recovery towards normal levels,
although still lower than those in the control group
(0.822 £ 0.02).
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Figure 3. Effect of treatment group and duration on
Testosterone levels
4-Estradiol (E2)

Mice treated with VCD showed a significant decrease in
estradiol levels, particularly on day 35 (10.50 + 0.64).
However, nettle treatment improved estradiol levels in the
VCD group (18.50 £ 0.64), partially restoring them toward the
control range (28.25 + 0.63).
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Figure 4. Effect of treatment group and duration on
Estradiol levels

5-Anti-Mullerian Hormone (AMH)

AMH levels in the VCD group were markedly reduced at all
time intervals, attaining a value of 3.01 + 0.66 on day 20.
Conversely, the VCD + plant group exhibited elevated AMH
levels (6.69 = 0.52 at day 52), signifying a retained ovarian
reserve relative to the untreated VCD group. Only the Urtica
dioica group exhibited the highest AMH values, indicating its
beneficial involvement in preserving follicular health.
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Figure 5: Effect of treatment group and duration on Anti-
Mdillerian Hormone levels

6-Histological Findings
The control group had active folliculogenesis, characterized
by a normal germinal layer and ovarian stroma (Fig. 6).

Figure 6: Photography of ovary (control group) show
normal and appearance highly activity germinal layer.
Stromal ovarian tissue appearance normal state with
numerous of follico-genesis (black arrows). H&E stain.
100X.

The Urtica dioica Group had improved follicular growth
and little degeneration, showing the favorable benefits of the
extract alone (Fig. 7)
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Figure 7. Photography of ovary (plant group) show the rise
in the variety of mature follicle (black arrow) and the ovarian
cortex should show well-functioning with  minimal
degeneration (yellow arrows). H&E stain.100X..

VCD Group: Ovaries exhibited atresia, fibrotic stromal
alterations, and reduced follicular count. (Fig. 8)
demonstrating perimenopausal induction.

Figure 8. Photography of Ovary (VCD group) show which is
seen as a reduction in healthy follicles(black arrow) and an
increase in atretic follicles. VCD can lead to changes in the
stromal cells, causing fibrosis or thickening of the ovarian
stroma (yellow arrow).H&E stain.100X.

VCD + Plant Group: Histological analysis indicated
restoration of follicular architecture, a rise in viable follicles,
normalization of stroma, and evidence of corpus luteum
development (Fig. 9)

Figure 9. Photography of Ovary (VCD +Plant group) show
Increased number of mature follicles compared to the VCD
group (black arrow). Normalization of ovarian stroma and
architecture and Potential maintenance of corpus luteum and
healthy oocyte development. H&E stain.100X.

The hypothalamic tissue had a normal cellular architecture
with clearly delineated neurons and an even distribution of
glial cells, signifying a non-inflammatory and healthy
neuroenvironment.
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raphy
show the hypothalamus would indicate a normal cellular
arrangement. The neurons will be well-defined, and the
glial cells (such astrocytes and microglia) would be in their
typical proportions (black arrows).H&E stain.400X.

The hypothalamic tissue exhibited diminished glial
activation and reduced reactivity, indicating a decrease in
neuroinflammatory processes relative to the control group
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Figure 11. Photography of hypothalamus (plant group)
show Possible reduction in glial activation, indicating
decreased neuroinflammation and Presence of less reactive
or atrophic glial cells compared to control. H&E stain.
400X.

The hypothalamus in the VCD group exhibited neuronal
degeneration, a reduced count of intact neurons, and the
presence of cellular debris. A significant rise in reactive
glial cells was observed, suggesting neuroinflammation
and potential neurotoxicity.
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Figure 12. Photography of hypothalamus (VCD group) show
Neuronal degeneration or shrinkage, with a decrease in the
number of intact neurons with Presence of cellular debris due
to apoptosis or necrosis (increased numbers of reactive glial
cells (black arrow. H&E stain.400X.

Histological ~ analysis showed improved neuronal
morphology with partial repair of previously damaged neurons.
There was a noticeable reduction in glial activation compared
to the VCD group, suggesting reduced inflammation and neural
recovery.

Figure 13. Photography of Ovary (VCD +Plant group)
show Improved neuronal morphology, with some repair of
damaged neurons Possible restoration of some normal
neuronal functions and cellular architecture with Reduced
glial activation compared to the VCD group/ (Black
arrow).H&E stain.400X.

DISCUSSION

The documented hormonal variations substantiate that
VCD proficiently creates a perimenopausal condition by
affecting ovarian follicles, as indicated by elevated
gonadotropins (FSH, LH) The result described above
corresponds to the research undertaken by (11) and ( 12 )
and diminished levels of estradiol, testosterone, and AMH,
The result described above corresponds to the research
undertaken by ( 13)and (14) These alterations replicate
normal menopause in humans, hence substantiating the
model. This result is consistent by (15). VCD (4-
vinylcyclohexene  diepoxide) selectively eliminates
primordial and primary ovarian follicles, resulting in a
substantial decrease in estrogen synthesis. The feedback
pathway to the hypothalamus and pituitary gland is
impaired. The decline in estrogen levels prompts an
elevation in gonadotropins—specifically FSH and LH—
resulting from the absence of negative feedback. This
hormonal imbalance resembles the hormonal profile of
menopause or premature ovarian failure, marked by
diminished estrogen and elevated gonadotropins(25).

The extract of Urtica dioica exhibited a modulatory
effect on hormonal levels. Its treatment resulted in the
normalization of LH and FSH, as well as the restoration of
estradiol and AMH levels, The result described above
corresponds to the research undertaken by (16)and (17)
indicating its phytoestrogenic and antioxidant properties.
The extract may improve ovarian responsiveness, diminish
oxidative stress in follicular cells, and maybe regulate the
hypothalamic-pituitary-gonadal axis.

Elevated AMH levels in Urtica-treated groups signify a
retained or enhanced follicular reserve, demonstrating a
crucial preventive mechanism against ovarian aging. The
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result described above corresponds to the research
undertaken by (18)

These findings corroborate previous research indicating that
Urtica dioica may enhance reproductive hormones and
mitigate chemically induced ovarian damage These data
indicate a standard ovarian histology of healthy,
reproductively viable animals. The existence of many
follicular phases indicates an appropriate hormonal
equilibrium and follicular maturation,The result described
above corresponds to the research undertaken by (19).

These observations suggest a potential stimulatory or

protective influence of the plant extract on ovarian function.
Herbal compounds have demonstrated the ability to affect
folliculogenesis via antioxidant and hormonal regulation. The
result described above corresponds to the research undertaken
(20)
Histological alterations are indicative of chemically caused
ovarian damage. VCD (4-vinylcyclohexene diepoxide) is
recognized for its affinity for primordial and primary follicles,
resulting in premature ovarian failure. The result described
above corresponds to the research undertaken ( 21)

The histological integrity  underpins  appropriate
neuroendocrine activity, which is crucial for reproductive and
hormonal regulation ,The result described above corresponds
to the research undertaken by (22)

A plant extract with a restorative or protective function against
damage to glial activity may mitigate brain health and enhance
neuroendocrine signaling. The above finding is consistent with
previous research (23).

The results suggest that the plant extract may have a
restorative or protective function against VCD-induced
ovarian damage, possibly via anti-apoptotic and hormone-
modulating pathways. The above finding is consistent with
research conducted (24).

Neuroinflammation and glial activation may arise as a
consequence of systemic toxicity or the direct impact of
ovarian failure on the hypothalamic-pituitary axis. This may
disrupt reproductive neuroendocrine regulation The result
described above corresponds to the research undertaken (13)
These findings further underscore the neuroprotective
potential of the plant extract, possibly through the regulation
of neuroinflammatory pathways and promotion of neuronal
regeneration.

CONCLUSION

This study suggest that nettle extract could help reduce the
negative consequences of ovarian hypoplasia-induced ovarian
failure. The extract has great potential as a natural protective
agent to enhance reproductive function during perimenopause
by increasing AMH levels and protecting ovarian tissue more
study with bigger samples and comprehensive mechanistic
investigations are needed to explain the underlying biological
mechanisms
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