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Abstract:

This study was conducted to estimate the concentration of magnesium, serum calcium and estradiol and to explain
the effect of their deficiency on the menopausal group and the reproductive group and to compare the two groups,
and to determine the relationship between the age groups of the study groups and both magnesium calcium and
estradiol, where (60) samples were collected and divided into two groups, a group, the first was women of fertile
age, with (30) samples from different age groups and 30 samples from menopausal women of different age
groups, from women who frequented the precision laboratory, Al-Jazeera Laboratory and Msallata hospital. Using
the statistical program, Statistical Package for Social Sciences (SPSS) Statistical Package for Science, where the
arithmetic mean and the variables under consideration were analyzed standard deviation. The data were also
generated by descriptive and analytical methods using the (T test) test after analyzing the two groups to match the
T test for independent samples and entering them together in this analysis and the (Levene's test) to determine
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homogeneity within the study community in order to compare the samples to know the differences between the
fertility groups and the age of menopause (hope) in order to answer the questions of the study or control its
hypothesis at a significant level.(0.05>P) , where this study showed that there are statistically significant
differences in magnesium and calcium between the reproductive and menopause groups in favor of the
reproductive group, and that there are statistically significant differences in estradiol between the two groups in
favor of the reproductive group as well, and from these results we found that both magnesium, calcium and
estradiol have normal values in the reproductive group while they have low rates in the menopause group.

Keywords: calcium, magnesium, estradiol, reproductive, menopausal.

1. Introduction:

Menopause is one of the stages of normal physiological development that all women must go through when they
reach a certain age, and it occurs after the ovaries stop producing eggs. It is also known as the last blood flow in
the last menstrual cycle in the sense of complete menopause and occurs after the ovaries stop producing eggs
(Abdulaziz et al., 2016), in which women are subjected to a severe decrease in the level of female sex hormones
(Female Sex Hermone). This physiological condition occurs when the female reaches the age of 45-50 years
(Omran and Ajeel, 2016), during which women suffer from many physiological disorders, including hot flashes,
night sweats, psychological disorders and skeletal densities, which in turn lead to osteoporosis (, Indumatieti et
al.,2007), (Omran and Ajeel, 2016), which is one of the diseases closely associated with age progress in both sexes
[(Bonte et al., 2000) ; (Omran and Ajeel, 2016)].

The levels of sex hormones such as progesterone and estrogen are reduced to the loss of follicular vesicles, which
in turn form menstruation. Progesterone is one of the steroid hormones officially produced by the ovaries, and its
composition and secretion are mainly regulated by the luteinizing hormone  during the menstrual cycle through
the human chorionic gonadotropin (HCG) (Al Qamaty, 2005), while estrogen is secreted from the ovary by the
yellow body and casing cells. It is also secreted from the placenta and its function is to stimulate the growth of
the ovaries, vesicles and smooth muscles and reduce FSH secretion (Mazouz et al., 2020). In addition to its direct
effect on calcium, an important element for bone formation, as well as affecting various minerals and electrolytes
such as magnesium, zinc, copper, sodium and potassium [(Bednarek et al., 2010); (, Omran and Al-Ajeel, 2016)].
Postmenopausal women also tend to be prone to primary osteoporosis due to its association with estrogen
deficiency. (Bolaji and Marlena, 2020), which in turn is directly related to their calcium deficiency compared to
women of fertile age.

Calcium (Ca) is mainly associated with bone formation and metabolism in the circulatory system, extracellular
fluids, muscles, and other tissues. Calcium plays a vital role in regulating the contraction and expansion of blood
vessels, muscle function, transmission of nerve signals, intracellular signals, and hormonal secretion [(Sokoll and
Dawson, 1989); ( Wood, 1994); (Nagata et al., 1998); (Strause et al., 1994); (Mahdavi-Roshan, 2015); Tomasz et
al., 2023)]. Calcium deficiency can also lead to weak bones and increase their fragility, increasing the risk of falls.
A study of calcium intake and menopause in Japanese women showed that higher calcium consumption was
associated with an increased likelihood of early menopause (Nagata et al., 1998). Calcium deficiency and
osteoporosis are common problems among postmenopausal women.Magnesium (Mg), a divalent intracellular
cation, has been identified as a cofactor for more than 300 metabolic reactions in the body. Magnesium plays an
important role in maintaining normal nerve and muscle function, blood pressure, bone integrity, heart health, and
glucose and insulin metabolism. [(Mendola, 2008); (Tomasz et al., 2023)] Magnesium deficiency has been
associated with a number of chronic diseases, including migraines and high blood pressure. Due to high levels of
ferritin in menopausal women compared to younger women, magnesium concentrations in the blood are lower in
women at this age. However, there are no studies that determine the effect of magnesium on the timing of
menopause (Lee and Kim, 2012)].; (Tomasz et al., 2023)]

2. The aim of the Work:

1. Estimation of serum estradiol concentration for both study groups

2 Estimate the concentration of serum magnesium and calcium and explain the effect of their deficiency on the
menopausal and reproductive groups.

3. Determine the relationship between magnesium, calcium and estradiol in the menopause and reproduction
groups and compare them

4. The relationship between the age groups of the study groups and both magnesium, calcium and estradiol.

3. Material and Methods

The samples were taken from the precision laboratory and the Al-Jazeera laboratory and with the help of some of
the cases frequented by Al-Salam International Hospital, where (60) samples were collected, divided into two
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groups, the first group was women of fertile age and it was with (30) samples from different age groups and 30
samples from menopausal women who had gone through the menstrual cycle and from different age groups, and
this was done by performing the following steps:

First: To conduct the magnesium and calcium analyzes, the sample is withdrawn from the patient: After making
sure that the patient does not have health problems that may affect the levels of magnesium and calcium in the
blood, by asking her directly, as drugs such as diuretics and mineral supplements can affect the results, where 5
ml was withdrawn for each sample for calcium, magnesium and estradiol analyzes.

Specimen type and preparation: - The blood sample was of the serum type in the precision and island laboratories,
after placing the blood in a special tube called( plant tube) , free of (EDTA) material, and placing the samples in
the centrifuge for 10 minutes to clot the samples , after placing the sample name, type of analysis, and sample
number or code. This is done on all study samples.

1- Preparing a device(Mindray 230 BS-) to conduct calcium and magnesium analysis:

To turn on the device: We have ensured that the Mindray 230 BS- is ready to use. The general condition of the
device, and any software updates to it, which is a device imported from the Medical Atlas Company to import
medical equipment, was examined, then the chemical strips were inserted: and the chemical strips for the analysis
of magnesium and calcium were correctly installed in the place designated for them.

Sample entry: - The sample was placed after taking the serum from a sample from the centrifuge by a special
pipette (Pipit) at a rate of (500 p) and placed in a special (cup) and placed in the place designated for it in the
device after making sure to put the names of samples and sample numbers for each group and then give the order
to the device to take the results after choosing the analyzes of calcium and magnesium for each sample of the two
groups from the list of the device and then take the results and print them after a period of 10-20 minutes from the
start of reading the results.

Automated analysis: The Mindray 230 uses spectroscopic techniques to measure the level of magnesium in the
blood using chemical components whose reaction is based on the concentration of magnesium in the sample. Once
the analysis is completed, the device will process the data and display the level of magnesium in standard units
(usually mg/dL or micromol/L).

Confirm the results. If they are within the normal range of magnesium (1.6-2.2 mg/dL or 0.70-0.95 umol/L), they
are considered normal. If they are lower than this percentage, the woman suffers from magnesium deficiency. If
magnesium levels are high, she is prone to hypermagnesemia or hypermagnesemia.

As for calcium, the normal rate is from .58-10 mg/dL. If the results are within this rate, the woman is normal. Less
than this, the woman suffers from calcium deficiency. The more calcium deficiency, the more susceptible she is
to osteoporosis. The higher the percentage than normal, the more susceptible she is to hypercalcium disease or
hypercalcemia.

2- Preparing a device ( Mindray CL-900i) to conduct estradiol analysis:

This device is prepared and imported from the Atlas Medical Company to import medical equipment. The rest of
the serum taken from both samples of the two groups was placed after taking them, numbered and placed in this
device after calibration. Bare code and ID were selected and filled. We choose the type of analysis, which is
estradiol from the device after selecting it from the list and turning on the start button. We leave the device for 35
minutes to take the results and print them. If the estradiol rate is normal, it is as follows: If the woman is of fertile
age, it ranges between 30-400 pg / ml, while in menopausal, it ranges from 0-30 pg/ml. This hormone is higher
than normal levels, which indicates the presence of a tumor in the ovaries, adrenal gland, or early puberty for girls.
If it is lower than normal, it indicates primary ovarian insufficiency (menopause) , Turner syndrome or ovarian
cystic syndrome.

4. Statistical Analysis 4

The data were entered into the computer after coding, to perform the statistical operations necessary to analyze
the data using the statistical program, Statistical Package for Science (SPSS) Statistical Package for Science,
where the arithmetic mean and standard deviation of the variables under study were calculated. The data were
also generated by descriptive and analytical methods using the (T test) test after analyzing the two groups to match
the T test for independent samples and entering them together in this analysis and the (Levene's test) to determine
homogeneity within the study population in order to compare the samples to find out the differences between the
fertility and despair (hope) groups in order to answer the questions of the study or control its hypothesis at a
significant level.(0.05>P).

Reselts:
First: The differences in magnesium between the reproductive group and the hope group
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Table 1. The results of the T-test for the differences in magnesium between the reproductive group and the hope

group
Standard Statistical
Age Groups Number Arithmetic deviation differences et
(Maths.) significance
Reproduction
group 17-39 30 1 0.554080 76
Hope Age Group 0.008
45.51 30 1 0.638640

Calculated T-value = 2.77 degrees of freedom 58 Tabular T-value= 2

From Table No. (1), it is clear that the average magnesium at the reproductive group was (1.9973), while the
average magnesium at the age of hope group was (1.5697), and the value of the difference was (0.4276), and to
determine whether this difference is statistically significant, the calculated value of T was (2.77), which is greater
than its tabular value (2), and this indicates the significance of this difference, and this enhances the value of the
statistical significance (0.008), which is less than (0.05) and indicates that there are statistically significant
differences in magnesium between the two groups in favor of the reproductive group .In the Fig (1).
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Figure (1) shows the average magnesium in the two groups .
Second: Differences in calcium between the reproductive group and the hope group

Table 2. the results of the T-test for the differences in calcium between the reproductive group and the hope

group
Standard Statistical
Age Groups Quantity Arithmetic deviation differences o
significance
(Maths.)
Reproduction 30 897 1.07407
group 17-39
Hope Age 1.373 0.000
Group 45-51 30 524 1.06219

Calculated T-value =4.978 degrees of freedom 58 Tabular T-value= 2

From Table No. (2), it is clear that the average calcium at the reproductive group was (8.897), while the average
calcium at the age of hope group was (7.524), and the value of the difference was (1.373), and to determine
whether this difference is statistically significant, the calculated T-value was (4.978), which is greater than its
tabular value (2), and this indicates the significance of this difference, and this enhances the value of statistical
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significance (0.000), which is less than (0.05) and indicates the existence of statistically significant differences in
calcium between the two groups in favor of the reproductive group.is as in Fig (2).
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Reproductive group 17-39 Hope age group 45-51

W Average of calcium
Figure (2) shows the average calcium in the two groups
Third: Differences in estradiol between the reproductive group and the hope group

Table No. (3) shows the results of the (T-test) test for the differences in estradiol hormone between the
reproductive group and the hope group

Standard Statistical
Age Groups Quantity Arithmetic deviation differences ]
significance
(Maths.)
Reproduction 71.35985
group 17-39 30 98
Hope Age 103 0.000
Group 45.51 30 19 8.84889

Calculated T-value = 7.85 degrees of freedom 58 Tabular T-value =2

From Table No. (3), it is clear that the average estradiol hormone at the reproductive group was (122.598), while
the average estradiol hormone at the maternal age group was (19.5387), and the value of the difference was
(103.0593), and to determine whether this difference is statistically significant, the calculated T-value was (7.85)
, which is greater than its tabular value (2), and this indicates the significance of this difference, and this is
reinforced by the value of the statistical significance (0.000), which is less than 0.05)) and indicates that there are
statistically significant differences in the estradiol hormone between the two groups in favor of the reproductive
group.As in Figure (3).
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Figure (3) shows the average estradiol hormone in the two groups
5.Conclusion:

1. There are significant significant differences in magnesium between the reproductive and hope groups in favor
of the reproductive group

2. There are statistically significant significant differences in calcium between the two groups in favor of the
reproductive group

3. There are statistically significant differences in estradiol between the two groups in favor of the reproductive
group as well. From these results, we found that magnesium, calcium and estradiol all have normal values in the
reproductive group while they were at low rates in the hope group. That is, women in this group suffer from low
rates of calcium, magnesium and estradiol, which also results in health problems.

6.Discussion:

Postmenopausal women are at greater risk of biochemical changes in serum and possible nutritional disorders,
especially with regard to rare minerals. The risk of age-related diseases is very high during this period. These
harmful changes in serum trace minerals must be taken into account for early diagnosis and prevention of
menopausal-related diseases. Dietary supplements may be necessary during the stages of fertility and menopause,
especially when levels are significantly low. In this study, the results showed that there are statistically significant
differences of less than (0.05> P) In estradiol between the two groups (menopause and reproductive age group)
in favor of the reproductive group, and this corresponded with a study (Omran and Ajeel, 2016) in which they
indicated a significant decrease (0.05>p) in the level of Estradiol in postmenopausal women for all age groups
when compared with premenopausal women (control group), and where there was a severe decrease in the level
of sex hormones in the menopausal group in both studies, and menopause is known to be the final stage of ovarian
function in Women, which represents the time of transition from reproductive life and the stage of fertilization to
the life of menopause or menopause, which in turn led to the complete depletion of the ovarian vesicles and thus
the loss of function in menopause (et al., 2021 Santoro), (Tomasz et al., 2023)]

This study showed that there are significant differences and a positive relationship of magnesium between the two
groups in favor of the reproductive group, and this is what contradicted with the study of (Omran and Ajeel, 2016)
In which they indicated that the concentration of magnesium in the same study (a non-significant rise) in the age
group of (46-50 years) while there was a non-significant decline (05.0>P) in the level of serum magnesium in
postmenopausal women from the age groups of (51-55 years) and (56-60years) and from (61-65 years) when
compared with the control group.

Some studies, such as a study of (2002, Worthley and Baker), found that magnesium has a key role in regulating
the secretion of PTH Parathyroid Hormone in cooperation with calcium, as Odabasi et al., 2000). Their study
showed a significant decrease in the level of serum magnesium in females with osteoporosis (after menopause,
and this was explained by an increase in the mechanism of introducing magnesium into cells.
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The study of Riggs et al., 1998) noted a decrease in renal function on the reabsorption of calcium, magnesium,
zinc, and copper as well as a decrease in intestinal function on the absorption of the mentioned minerals in elderly
females .

As for calcium, our current study showed that there are statistically significant significant differences in calcium
between the two groups in favor of the reproductive group, and this is what agrees with the study
(2007.,Bednarek et al) where they indicated that there is a high level of calcium in postmenopausal women, but
the high level of magnesium was immaterial or remained within normal limits.

Another study (Abdulaziz et al., 2016) indicated that the severity of menopausal symptoms was 5.47%. They
suffered from moderate symptoms, and one of the most frequent symptoms was mental symptoms, followed by
skeletal and muscular symptoms, the least of which were genital and urinary symptoms.

Several research articles from 2001 to 2020 that researched Scopus, Cinahl, and Web of Science also found the
relationship between dietary patterns and certain elements of postmenopausal osteoporosis, as nutrients such as
calcium, phosphorus, magnesium, and vitamin D were proven to be beneficial and important for bones, especially
after menopause. (Bolaji and Marlena, 2020).

There are many scientific publications that indicate that menopause is associated with the occurrence of various
diseases such as [osteoporosis. Specific minerals such as lead can lead to fertility disorders, in addition to the fact
that their high concentrations in the blood are associated with the onset of menopause (Aneta et al., 2021).Other
minerals such as calcium and magnesium are low, and many of the unpleasant symptoms of menopause can be
relieved with specific hormone treatments, but women should also pay attention to an appropriate diet that
provides adequate levels of vitamins and minerals. [(Tomasz et al., 2023), (Zaneta et al., 2021)].

The impact of minerals on women in the reproductive and menopausal stages is widespread and must remain a
topic of research, due to long-term environmental pollution and the use of minerals in many areas of life. Dietary
supplements, not only with calcium and magnesium but also with zinc and selenium, are needed in menopausal
women to alleviate the clinical symptoms of menopausal women and the toxic effects of minerals on them.
(Tomasz et al., 2023).

7.Recommendations:

1. Community awareness for women on the importance of menopause before and after they reach this stage in
order to face it in a healthy way and know how to deal with it.

2. Maintaining the ideal weight of women in the stages of reproduction and despair by exercising and avoiding
stress, which in turn raises the hormone cortisone, which harms the health of women, especially in menopause.
3. Take supplements, salts and vitamins if they are deficient in the woman's body in both stages with attention to
routine and regular analysis.

4. Eat foods rich in vitamins and minerals necessary for women in the stages of reproduction and despair and
focus on foods rich in phytoestrogens, especially in menopause, which in turn protect them from the effects of
this stage and increase their immunity against cancers, especially breast cancer.

5. Preparing studies and research to include a larger number of women during the two stages and studying other
elements and minerals to find out the seriousness of their deficiency on women, especially in menopause.
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