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Abstract

Background: Menopause signifies the cessation of menstruation, with the premenopausal phase (typically between ages 40
and 45) characterized by hormonal fluctuations, including a decline in estrogen levels and an increase in follicle-stimulating
hormone (FSH). This period is associated with various symptoms such as hot flushes, depression, and sleep disturbances.
Additionally, deficiencies in vitamins and trace elements during this phase influence oxidative stress and electrolyte balance.
Objective: To evaluate the levels and clinical significance of antioxidant vitamins (Vitamin C and Vitamin E) and electrolytes
(Sodium and Potassium) in premenopausal women.

Methods: The study included 200 participants divided into two groups: 100 women with premenopausal symptoms (Group 1)
and 100 age-matched women without symptoms (Group 2).

Results: The findings revealed a significant increase in serum sodium levels in premenopausal women, while potassium levels
remained unchanged. Levels of antioxidant vitamins, specifically Vitamin C and Vitamin E, were significantly reduced (p <
0.0001) in the symptomatic group compared to controls.

Conclusion: The decline in estrogen during the premenopausal phase is associated with reduced levels of antioxidant vitamins
and elevated serum sodium levels. These changes contribute to the manifestation of premenopausal symptoms, ultimately
affecting the quality of life. The assessment of these parameters may facilitate early diagnosis and management of
premenopausal symptoms.
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Introduction

Menopause is defined as the permanent cessation of
menstruation, marking the conclusion of a woman’s
reproductive life and resulting from the loss of ovarian
follicular activity. It is identified as the point at which the
final menstrual period occurs. [ Premenopause refers to the
phase preceding menopause, typically encompassing
women aged 40-45 years. [? During this phase, resistance to
pituitary gonadotropins triggers a series of physiological
changes, including a decline in serum estradiol levels and
reduced inhibin production, leading to elevated follicle-
stimulating hormone (FSH) levels. Bl These hormonal
disturbances make women more vulnerable to physiological,
psychological, and sociological changes during the
premenopausal period. Furthermore, deficiencies in
vitamins and various trace elements are common during this
stage [+ 4

The menopausal transition, characterized by a decline in
estrogen levels, is often accompanied by a range of
symptoms. ¥ These include hot flushes, nocturnal sweating,
sleep disturbances, depression, anxiety, impaired memory
and concentration, weight gain, dyslipidemia, vaginal
dryness, lower urinary tract infections, dyspareunia, and hair
loss, all of which adversely impact quality of life and long-
term health. [

A significant reduction in estrogen levels during the
premenopausal and menopausal phases leads to increased
oxidative stress. While physiologically higher estrogen
concentrations have a protective effect against oxidative
stress, the reduced levels in the perimenopausal state

exacerbate oxidative stress. [l Estrogen also plays a critical
role in maintaining sodium and water balance in the body. [
In the premenopausal phase, declining estrogen levels result
in elevated serum sodium levels, making women more
prone to postmenopausal hypertension. ©! The decline in
estrogen further disrupts the balance between serum sodium
and potassium levels. [ Against this background, this study
aims to assess antioxidant vitamins, specifically Vitamin C
and Vitamin E, as well as serum electrolytes (Sodium and
Potassium) in  women experiencing premenopausal
symptoms.

Materials and methods

This case-control study was conducted at the Raichur
Institute of Medical Sciences and Research Centre, Raichur,
following approval from the institution's scientific and
ethical committee. The study included two groups: women
presenting to the Medicine Outpatient Department (OPD) or
the Obstetrics and Gynaecology (OBG) OPD with
premenopausal symptoms (PMS) were designated as cases,
and age-matched women without symptoms served as
controls. A total of 100 women with PMS symptoms (Group
1) and 100 asymptomatic age-matched women (Group 2)
participated in the study, conducted between August 2023
and January 2024.

Women aged 40-45 presenting to the OBG OPD with a
history of irregular periods, vaginal issues, or bladder
problems were included as cases, as were women in the
same age group visiting the Medicine OPD with complaints
such as sleep disturbances, hot flushes, depression, or
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feelings of insecurity. Controls consisted of age-matched
women attending the OBG and Medicine OPDs for routine
health checkups, provided they did not exhibit any PMS
symptoms. Women who had undergone hysterectomy or
oophorectomy or had not attained menarche were excluded
from the study.

Permission was obtained from the respective departments,
and all participants were informed about the study in detail,
including an explanation in their local language. Participants
were clearly informed about the need for a blood sample,
and samples were collected only after obtaining their
informed consent. All investigations were carried out in the
central laboratory of the institute.

For sample collection, 3 mL of venous blood was drawn and
allowed to clot at room temperature for one hour. The
samples were then centrifuged at 3000 rpm for five minutes
to separate the serum. Serum electrolytes were analyzed
using the ST-200 electrolyte analyzer with the lon Selective
Electrode (ISE) method, while Vitamin C and Vitamin E
levels were measured using the electrochemiluminescence
immunoassay (ECLIA) method.

Statistical analysis: Statistical analysis was performed
using SPSS software version 21.0. Descriptive data were
expressed as mean * standard deviation (SD) and range
values. The unpaired Student's t-test was used to compare
data between the case and control groups, with a p-value of
less than 0.05 considered statistically significant.

Results

In the present study, 200 subjects were included and divided
into two groups: cases and controls. The control group
consisted of 100 healthy women, while the case group
comprised 100 women experiencing premenopausal
symptoms. The mean age of participants in the case and
control groups was 43.42 + 2.257 and 43.43 + 2.315 years,
respectively, indicating that the groups were age-matched
with no statistically significant difference between them.
Serum levels of antioxidant vitamins (Vitamin C and
Vitamin E) and electrolytes (Sodium and Potassium) were
measured, revealing statistically significant differences
between the two groups. Vitamin C levels ranged from 0.5
to 0.7 mg/dL in the case group, with a mean + standard
deviation (SD) of 0.589 + 0.077 mg/dL. In contrast, the
control group had levels ranging from 0.7 to 1.2 mg/dL,
with a mean + SD of 0.976 + 0.145 mg/dL. This difference
was highly statistically significant. Similarly, Vitamin E
levels were lower in the case group, ranging from 0.3 to 0.5
mg/dL with a mean + SD of 0.414 + 0.073 mg/dL,
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compared to the control group, which ranged from 0.5 to 1.0
mg/dL with a mean + SD of 0.795 + 0.181 mg/dL. The
mean serum sodium concentration was significantly higher
in the case group (146.99 + 4.301 mmol/L) compared to the
control group (139.74 = 2.873 mmol/L). However, no
significant difference was observed in serum potassium
levels between the two groups.

Discussion

In a woman's reproductive life, perimenopause, or the
menopausal transition, is a period marked by significant
reproductive and hormonal changes. Perimenopause is
divided into two phases. M1 The early perimenopause phase,
also referred to as the premenopausal phase, is characterized
by prolonged amenorrhea lasting more than 60 days. 12 In
the late perimenopause phase, declining circulating estrogen
levels lead to the cessation of menstruation. (%1 The decrease
in estrogen levels during this period results in inflammation
within the neurological system, which was previously
regulated by estrogen. 4] This decline contributes to the
onset of premenopausal symptoms, as previously discussed.
Symptoms such as fatigue adversely impact women’s ability
to perform daily tasks, leading to reduced workplace
productivity and difficulty concentrating. Additionally, the
reduced estrogen levels during the premenopausal phase are
associated with increased oxidative stress, which triggers
the production of inflammatory cytokines. (1581

Antioxidant vitamin levels, including Vitamin C and
Vitamin E, decline during the perimenopausal stage. ! In
this study, women with premenopausal symptoms
demonstrated significantly reduced levels of these essential
vitamins, which are critical for controlling oxidative stress.
Serum sodium levels are typically inversely proportional to
estrogen levels. In this study, women in the premenopausal
phase exhibited elevated serum sodium levels, while
potassium levels remained unchanged. 2% These alterations
are linked to menopausal hypertension. Administering low
doses of estrogen during the menopausal transition
(premenopause phase) may help restore sodium and water
balance, mitigating these effects. 24

The present study is not without limitations. Other
antioxidant vitamins, such as beta-carotene, as well as
commonly studied antioxidants like uric acid and albumin,
could also be measured to provide a more comprehensive
understanding of oxidative stress in premenopausal women.
Additionally, working women were excluded from the study
to focus on a more homogenous group and minimize
confounding factors related to occupational stress and
lifestyle differences.

Table 1: Comparison of age and antioxidant vitamins between cases and controls

Cases Mean + SD Controls Mean + SD p-value
Age 43.42 +2.257 43.43 +2.315 0.975
Vitamin C 0.589 +0.077 0.976 + 0.145 <0.001*
Vitamin E 0.414 + 0.073 0.795 + 0.0181 <0.001*
[*Statistically significant at p<0.05
Table 2: Comparison of sodium and potassium between cases and controls
CasesMean + SD Controls Mean + SD p-value
Sodium 146.99 + 4.301 139.74 + 2.873 <0.001*
Potassium 4.067 +0.422 4.067 +0.422 0.914
*Statistically significant at p<0.05
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Conclusion

Since antioxidant vitamin levels are reduced during the
premenopausal phase, oral supplementation of Vitamin C
and Vitamin E is recommended. For women who are unable
to undergo Hormone Replacement Therapy (HRT), dietary
advice can include the consumption of Vitamin C-rich foods
such as amla and citrus fruits, as well as Vitamin E-rich
foods such as fish liver oil and almonds. These dietary
interventions can help alleviate premenopausal symptoms
caused by oxidative stress. Incorporating readily available
Vitamin C- and Vitamin E-rich foods into the diet can
significantly reduce the severity and risk of premenopausal
symptoms. For elevated sodium levels, a low-dose estrogen
regimen may be considered to help maintain water balance.
Additionally, a salt-restricted diet can be recommended to
manage sodium levels effectively.

References

1. Ansar S, Alhefdhi T, Aleem AM. Status of trace
elements and antioxidants in premenopausal and
postmenopausal phase of life: a comparative study. IntJ
Clin Exp Med,2015:8(10):19486-19490.

2. Konar H. DC Dutta's Textbook of Gynecology: Jaypee
Brothers Medical Publishers Pvt. Limited, 2014.

3. Padubidri VG, Daftary SN. Shaw's Textbook of
Gynecology E-Book: Elsevier India, 2014.

4. Waters DD, Alderman EL, Hsia J, Howard BV, Cobb
FR, Rogers WJ, et al. Effects of Hormone Replacement
Therapy and Antioxidant Vitamin Supplements on
Coronary Atherosclerosis in Postmenopausal WomenA
Randomized Controlled Trial.
JAMA,2002:288(19):2432-2440.

5. Dennehy C, Tsourounis C. A review of select vitamins
and minerals used by postmenopausal women.
Maturitas,2010:66(4):370-380.

6. Sotoudeh G, Abshirini M. Antioxidant capacity and
menopausal symptoms, 2020, 125-133.

7. Jungert A, Frank J. Intra-Individual Variation and
Reliability of Biomarkers of the Antioxidant Defense
System by Considering Dietary and Lifestyle Factors in
Premenopausal Women. Antioxidants [Internet], 2021,
10(3).

8. Doshi SB, Agarwal A. The role of oxidative stress in
menopause. J Midlife Health,2013:4(3):140-156.

9. Erdélyi A, Palfi E, Tt L, Nas K, Szlics Z, Tordok M, et

al. The Importance of Nutrition in Menopause and

Perimenopause-A Review. Nutrients, 2023, 16(1).

Zhang X, Ge Y, Bukhari A-A-S, Zhu Q, Shen Y, Li M,

et al. Estrogen negatively regulates the renal epithelial

sodium channel (ENaC) by promoting Derlin-1
expression and AMPK activation. Experimental &

Molecular Medicine,2019:51(5):1-12.

Delamater L, Santoro N. Management of the

Perimenopause. Clin Obstet Gynecol,2018:61(3):419-

432.

Harlow SD, Paramsothy P. Menstruation and the

menopausal transition. Obstet Gynecol Clin North

Am,2011:38(3):595-607.

McCarthy M, Raval AP. The peri-menopause in a

woman's life: a systemic inflammatory phase that

enables  later  neurodegenerative  disease. J

Neuroinflammation,2020:17(1):317.

Santoro N. Perimenopause: From Research to Practice.

J Womens Health (Larchmt),2016:25(4):332-339.

10.

11.

12.

13.

14.

11

15.

16.

17.

18.

19.

20.

21.

www.allsubjectjournal.com

Liang G, Kow ASF, Yusof R, Tham CL, Ho YC, Lee
MT. Menopause-Associated Depression: Impact of
Oxidative Stress and Neuroinflammation on the Central
Nervous System-A Review. Biomedicines, 2024, 12(1).
Dong W, Peng Q, Liu Z, Xie Z, Guo X, Li Y, et al.
Estrogen plays an important role by influencing the
NLRP3 inflammasome. Biomedicine &
Pharmacotherapy,2023:167:115554.

Pfeilschifter J, Koditz R, Pfohl M, Schatz H. Changes
in Proinflammatory Cytokine Activity after Menopause.
Endocrine Reviews,2002:23(1):90-119.

Lira-Silva E, del Valle Mondragén L, Pérez-Torres I,
Posadas-Sanchez R, Rolddn Gomez FJ, Posadas-
Romero C, et al. Possible implication of estrogenic
compounds on heart disease in menopausal women.
Biomedicine & Pharmacotherapy,2023:162:114649.
Wiacek M, Zubrzycki 1Z, Bojke O, Kim HJ.
Menopause and age-driven changes in blood level of
fat- and water-soluble vitamins.
Climacteric,2013:16(6):689-699.

Hodgkinson A. Plasma electrolyte concentrations in
women and the effects of oestrogen administration.
Maturitas,1982:4(4):247-256.

Feduniw S, Korczynska L, Gorski K, Zgliczynska M,
Baczkowska M, Byrczak M, et al. The Effect of
Vitamin E Supplementation in Postmenopausal
Women-A Systematic Review. Nutrients, 2022, 15(1).



