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Abstract

During reproductive cycle, women’s do not show the consequent cyclical changes that would be an indicator of
ovulation, therefore it is important to extend a method to identify the time of ovulation. Ovulation is such a decisive
physiological process that its noninvasive detection based on salivary biochemicals has various advantages in human
diagnosis. The present study is proposed to identify the ovulatory-specific biochemicals in saliva in order to identify
ovulation phase. The rapid test and noninvasive study made in salivary biochemical’s as electrolytes, profile of lipids
and putative hormones in saliva during pre-ovulatory, ovulatory and post-ovulatory phases of menstrual cycle. Saliva
was collected from 120 menstruating women during preovulatory, ovulatory and postovulatory phases and electrolytes,
lipid profile and hormones were analyzed. In particular electrolytes like sodium, potassium, lipids like total cholesterol,
phospholipids, steroid hormones such as estrogen, progesterone and their derivatives were analyzed. Salivary
electrolytes and lipid profiles in saliva increased significantly (<0.01) during the phase of ovulation at the time of LH
surge while comparing to pre- and post-ovulatory phase also measured by ferning pattern. Estrogen and its derivative
increased significantly (<0.01) during the ovulatory phase as compared to preovulatory phase, while progesterone
and its conjugates increased significantly (<0.01) during post-ovulatory phase when compared to other two phases.
As a conclusion, electrolytes, lipid profile and estrogen were found to be increased during ovulatory phase in normal

menstruating women.
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Introduction

Prediction of exact time of ovulation is important for infertility
managementin woman. The success of assisted reproductive technology
(ART) is directly involved with the exact time of ovulation. Generally,
the cyclic changes in gonadotropic hormones and steroid hormones
levels in serum have been used as markers to predict ovulation. But
the routine withdrawal of blood is stressful to the patient for the serum
hormone analysis. In order to replace this existing invasive method, it
is required to develop a reliable noninvasive method. Saliva collection
is one of the easiest and least stressful body fluids to extract since it is
noninvasive and stress-free. Hence, there is a need to develop salivary
potential biomarkers for the prediction of ovulation on routine clinical
practice. One way this has been achieved in recent years is by focusing
more on the biochemical significance of saliva [1]. The main salivary
glands (parotid, submandibular, and sublingual) create the majority
of saliva, although the countless small labial, buccal, and palatal
glands that line the mouth contribute a minor amount [2, 3]. Previous
research has shown that ovarian hormones affect water and electrolyte
balance [4]. Estrogen increases calcium up take and parathyroid
activity in non-pregnant women [5, 6]. The parathyroid gland is
widely known for maintaining calcium homeostasis, although the
influence of the menstrual cycle on serum calcium is still debated [7].
Magnesium also plays a role in the menstrual cycle's basal metabolism,
which varies entirely in the cycle [8]. According to these research,
ovarian steroid hormones may affect calcium, magnesium, sodium,
potassium, and inorganic phosphate metabolism at different stages
of the menstrual cycle. The greater level of progesterone is related
with its natriuretic action during the postovulatory phase due to a
compensatory rise in aldosterone concentration [9]. And the higher
level of progesterone is connected with its natriuretic impact [8].

Cholesterol produces steroid hormones as metabolic products. Fatty
acids, which are crucial in the digestion, lubrication, and preservation
of the oral mucosa, increase in concentration in the blood stream and
saliva as cholesterol is broken down [10]. The possibility exists that
these fatty acids and electrolytes might be associated with ovulation.
As a result, analyzing lipids and electrolytes in saliva at different stages
of the menstrual cycle may be useful in identifying potential salivary
biomarkers for predicting ovulation. For fertility monitoring, salivary
studies of female sex hormones have been employed.[11,12] Recent
findings, however, suggest that these tests may have applications
beyond the study of reproductive issues.[13] The bulk of estrogen in
serum is bound to proteins, whereas the majority of estrogen in saliva is
unbound, biologically active, and enters salivary glands by intracellular
processes[14].The possibility exists that the level of estrogen and
progesterone and their conjugates in saliva may be associated with
the prediction of ovulation. We postulate that salivary biochemical
parameters alter during different periods of the menstrual cycle based
on these findings. The analysis of salivary biochemical parameters that
are either decreased or increased during ovulatory period would be
helpful in the identification of potential salivary biochemical marker to
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be used for the prediction of ovulation. To date, salivary biochemical
markers that might be associated with ovulation have not been
identified. Hence, in the present study, lipid profile, electrolytes and
steroid hormones like estrogen and progesterone and its conjugates
were analyzed in saliva collected during the menstrual cycles pre-
ovulatory, ovulatory, and post-ovulatory stages in order to identify
potential salivary biochemical markers for the prediction of ovulation
in women menstruating normally.

Materials And Methods

Collection of samples

Saliva samples were collected from 20 healthy and normally
menstruating women (28+2 day’s cycle) aged 20-30 years from
women’s hostel, Bharathidasan University. Daily oral body temperature
measurements and ferning in saliva were used to determine the
ovulation cycle. Saliva samples were obtained from all volunteers
during the preovulatory (6-12 days), ovulatory (13-14 days), and
postovulatory phases after their ovulatory periods were determined
(15-26 days). Saliva was collected during various stages of the
menstrual cycle, according to a protocol published elsewhere [12].In
short, 10 ml of saliva was sampled between 8-9 am during each phase.
No use of contraceptive pills or natural medicines was allowed from
the participants during the study period. In order to reduce gingival
bleeding, the participants were also encouraged to brush their teeth.
At 4°C, saliva samples were centrifuged for 10 minutes at 5000 rpm.
The supernatant was concentrated and then used immediately for the
analysis of salivary biochemical constituents using standard protocol.

Salivary electrolytes assay

The quantification of various electrolytes in salivary samples
were carried out following published protocol for calcium,[15],
magnesium[16] , sodium[17] , potassium[18] and total phosphate[19]
were analyzed using an atomic absorption spectrophotometer (Perkin
and Elmer 2380).

Lipid profile assay

The lipid profile of saliva was carried out following the method
of Folch et al. [21]. In summary, 1 mL saliva was well mixed in 2 mL
of chloroform/methanol combination (2:1; v/v) containing 1 mL 0.9
percent sodium chloride. The samples were left to rest for 30 minutes.
To make up the original volume, the bottom phase was separated and
chloroform was added. This solution was dried on silica gel with vacuum
desiccators, and the residue was cooked for 10 minutes in a boiling
water bath. The mixture was then chilled to room temperature for 0.5
ml before being poured to a test tube with 5 ml vanillin reagent and 0.5
ml acid digest. The samples were vortexed well before being incubated
atroom temperature for 30 minutes. At 530 nm, the color was observed.
Blank was made by combining 5ml of vanilla reagent with 0.5 ml
distilled water as well as 0.5 ml acid digest. The cholesterol, triglycerides,
phospholipids and lipoproteins were analyzed using commercial Kits
purchased from Boehringer-Mannheim Tests (Boehringer Mannheim,
Mannheim, Germany). Preparative centrifugation of 10 ml saliva was
carried out in a single step at 4 degrees Celsius and 40,000 rpm for 22
hours using a version of the gradient method published by Walton et al.
[22]. The amounts of cholesterol [22], triglycerides [23], phospholipids
[24], HDL-C, LDL-C, VLDL-C [25,26], and free fatty acids[27] were
determined within each lipoprotein moieties using the techniques.

Extraction of samples and steroid hormones assay

Samples were ice covered soon after collection so as to breakdown

the mucopolysaccharides. Samples (1 ml) were centrifuged at 4000 rpm
for about10 min at 4°C. The clear supernatant liquid was concentrated
and used for determination of Estrone-1-glucuronide, pregnanediol-
3-glucuronide by immunoassay using Autodelfa kit purchased from
Perkin-Elmer, Life sciences, Cambridge, UK. The estrogen and
progesterone were analyzed using radioimmunoassay kit purchased
from Diagnostics Systems Laboratories, Sinsheim, Germany. The
sensitivity of estrogen, progesterone, E-1-G and Pd-3-G were 11pg/ml,
0.12ng/ml, 1-2 pg/ml, and 0.5-1.5 ng/ml, respectively. The intra-assay
variation for progesterone, estrogen, E-1-G and Pd-3-G were 5.0pg/
ml, 5.2ng/ml, 1.8pg/ml and 1.0ng/ml, respectively. To avoid inter-assay
variation, all samples were run in one assay.

Statistical analysis

Data are mean + standard error of mean (SEM) of six replicates.
Data are analyzed by one-way analysis of variance (ANOVA) using
SPSS Software version 5.0 (SPSS Inc, Chicago, USA). A probability of
p<0.01 was considered to be statistically significant.

Results

Salivary electrolytes levels during various phases of menstrual
cycle

Figure 1 shows that during the ovulatory period, salivary
electrolytes like calcium, magnesium, potassium, sodium, and
inorganic phosphate levels increased (p 0.01) when compared to the
preovulatory phase. However, when compared to the ovulatory phase,
all salivary electrolytes, including urea, were considerably reduced (p
0.01) during the postovulatory phase, and the levels were comparable
to the preovulatory phase.

Salivary lipid profile during various phases of menstrual cycle

The salivary lipid profile during various stages of menstrual cycle
is shown in Figure 2. During the ovulatory period, total cholesterol,
triglycerides, phospholipids, HDL-C, LDL-C, and VLDL-C levels all
increased significantly (p0.01) compared to the preovulatory phase.
However, when compared to the ovulatory phase, all of these lipid
profile elements in saliva decreased considerably (p0.01) during
the postovulatory phase, and the levels were comparable to the
preovulatory phase.

Salivary steroid hormones level during various phases of
menstrual cycle

As indicated in Figure 3, as the menstrual cycle advanced from
preovulatory to ovulatory and from ovulatory to postovulatory phases,
salivary estrogen and its conjugate E-1-G levels decreased gradually.
During the ovulatory phase, the levels of the other steroid progesterone
and its conjugate P-3-G did not rise. In comparison to the preovulatory
and ovulatory phases, there was a substantial (p0.01) rise in salivary
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Figure 1: Salivary electrolytes levels during different phases of menstrual cycle,

(Note: Each value represents mean + SEM of 120 samples.*P< 0.01).
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Figure 2: Salivary Lipid profile during different phases of menstrual cycle (Note:
Each value represents mean + SEM of 120 samples. *P< 0.01).
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Figure 3: Salivary Estrogen concentration analytes during different phases of
menstrual cycle (N=120), (Note: Each value represents mean + SEM.*P< 0.01).
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Figure 4: Salivary Progesterone concentration analytes during different phases of
menstrual cycle (N=120), (Note: Each value represents mean + SEM.*P< 0.01).
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Figure5: Salivary Estrone -1-Glucuronide and Pregnanediol -3- Glucuronide
concentration analytes during different phases of menstrual cycle. (N=120) (Note:
Each value represents mean + SEM.*P< 0.01).

progesterone and its conjugates during the postovulatory phase,
(Figure 4, 5).

Discussion

The need for an accurate and noninvasive approach to predict
the fertile period is growing. Despite significant progress in clarifying
many intricacies of the physiologic processes of human reproduction

over the last three decades, there is still no easy, reliable, affordable,
and noninvasive technology for predicting and detecting the timing of
ovulation. Biochemical elements of saliva appear to be the most effective
ways of ovulation detection for therapeutic purposes. The current
findings demonstrated that serum phosphorus levels in nine ovulating
women did not change significantly throughout the menstrual cycle. A
significant periovulatory surge in serum phosphorus was not discovered.
These findings are consistent with those of other serum researchers. In
contrast to Ben-Aryeh et al. [20] 's salivary phosphorus results, which
demonstrated a substantial periovulatory surge of phosphorus in
ovulating women, serum phosphorus concentrations in ovulatory and
non-ovulatory women were stable. The findings of this and prior serum
phosphorus studies, on the other hand, cannot be validly compared
to salivary findings that looked at other physiological components.
The fact that phosphorus in sputum peaks during the periovulatory
phase yet serum phosphorus does not show any substantial oscillations
suggests that phosphorus metabolism varies around ovulation. It's
likely that active phosphorus release into saliva compensates for
hormone-induced phosphorus changes. This theory has been advanced
[21] and appears to be plausible because phosphorus, along with the
intracellular messenger c-AMP, is implicated in a number of aspects of
the menstrual cycle's regulation. Phosphorus appears to be controlled on
its own by a number of feedback mechanisms and hormone systems, in
addition to the above-mentioned regulating function in the menstrual
cycle. According to Pitkin [24] parathyroid hormone (PTH) climbed
continuously throughout the follicular phase (preovulatory), peaked at
or just before LH surge, and then gradually decreased throughout the
luteal phase (postovulatory). Calcium, on the other hand, appears to
drop three to four days before ovulation before rising again. Estrogen
is to blame for these changes; as estrogen levels rise preovulatory, PTH-
induced hypocalcemia triggers PTH release, resulting in phosphouria
[25]. Continuous phosphorus loss, according to the findings, should
result in lower serum concentrations unless countered by another
process. Because the results of this study reveal that serum phosphorus
levels stay within normal ranges throughout the menstrual cycle,
it's likely that the salivary gland or another regulator is in charge of
maintaining appropriate blood phosphorus levels.

The amount of sodium and other electrolytes in saliva and plasma
during the menstrual cycle have not been studied. Total body water
and intravascular volume remain unaltered since there is no correlation
between changes in plasma and sodium and changes in weight,
creatinine, urea, or albumin concentrations. As a result, it appears that
sodium is lost in excess of water during the ovulation time. Because
fluctuations in progesterone concentration during menstruation are
unrelated to changes in plasma sodium, this hormone cannot be
blamed for the shift between preovulatory and postovulatory phases.
Increased levels of antidiuretic hormone in the postovulatory period
could be one reason for the decline in salt content [26]. This change in
saliva or plasma sodium may be related to many women who experience
fluid imbalance during their premenstrual days. According to the
current study, salivary electrolyte levels varied considerably depending
on a woman's reproductive state. The study of the link between critical
minerals and ovarian hormone activity has gained popularity in recent
years. It's unclear whether individual mineral distributions change in a
similar or parallel way. Even though the coordinated sequence of
hormonal changes that happens throughout a typical menstrual cycle is
well established. Several studies have found evidence of phase-related
changes in blood and salivary components during the menstrual cycle
[24, 3, 27]. Furthermore, results show that blood calcium, magnesium,
potassium, sodium [28] and inorganic phosphate change in different
ways [21, 29]. When compared to the postovulatory phase, salivary
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sodium levels rise gradually but dramatically during the ovulatory and
preovulatory periods. As a result, salt appears to be lost in excess of
water during the ovulation phase. Previous study has found that serum
calcium levels are highest during the ovulatory phase and lowest during
the postovulatory phase [6], with some researchers reporting a small
but significant difference during the preovulatory period [29]. The
recent data, according to Ben Areyh et al. [20] shows rise in potassium
and decrease in calcium throughout the mid-cycle phase. In pigeons,
estrogen has been found to promote parathyroid activity [24] leading
to a considerable increase in calcium intake [30] and a decrease in
calcium disposal from the stomach . In otherwise healthy women,
increasing calcium levels in the blood can lead to increased bone
density [30]. As a result, it's clear that estrogen alone, via parathyroid
hormone regulation, increased blood calcium levels during the
preovulatory and ovulatory phases; on the other hand, estrogen
withdrawal causes a significant drop in bone calcium. During the post-
ovulatory phase, estrogen levels rose, while calcium levels remained
low. This is unlikely to be explained just by estrogen levels and
parathyroid activity; progesterone is more likely to have played a role.
A larger dosage of progesterone than estrogen during the postovulatory
period can interfere with estrogen mimics. Because of its priming
effect, estrogen is employed to promote progesterone activity and may
not be involved in calcium uptake during the postovulatory period. The
amount of magnesium in the blood during the menstrual cycle is a
point of contention [24, 27]. Salivary magnesium levels are highest
during ovulatory and preovulatory phases and lowest during
postovulatory periods, according to our findings. The preovulatory
estrogen peak appears to be linked to the ovulatory phase indicate on
salivary magnesium [30]. It may be related to luteinizing hormone and
follicle stimulating hormone peaks occurring at the same time; however
the gonadotropin impact on mineral storage is most likely dependent
on an active gonad [31]. Changes in the BMR (basal metabolic rate)
may be linked to changes in plasma magnesium levels [7]. During the
preovulatory stage, increased carbohydrate utilization is associated to
higher BMR and oxygen demand. This carbohydrate consumption
needs the presence of magnesium ions and oxidative enzymes, both of
which have been found to be significantly increased during the
postovulatory period [32, 33]. Although serum magnesium levels have
been associated to Basal Body Temperature BBT during ovulation and
the postovulatory phase of the cycle[33] it is unclear to say whether
magnesium increases are a cause or a result of increased heat content.
Despite the fact that hormone levels were not studied in this study, it
appears that progesterone is to blame for the simultaneous rises in BBT
and serum magnesium in a single day [33]. When the potassium and
magnesium concentrations, as well as the flow rate, of ovulatory
electrolyte values were compared to those of other indicated periods in
the menstrual cycle, a decrease in potassium and magnesium
concentrations, as well as a decrease in flow rate, were discovered.
These changes in the menstrual cycle are most likely caused by
hormonal fluctuations, particularly estrogen. Although hormone levels
were not assessed in this study, it seems likely that progesterone is to
account for the simultaneous elevations in BBT and serum magnesium
in a single day [33]. Ovulatory electrolyte concentrations demonstrated
a decrease in potassium and magnesium concentrations, as well as a
decrease in flow rate, when compared to other indicated periods in the
menstrual cycle. The hormonal oscillations in the menstrual cycle,
particularly estrogen, are most likely to blame for these changes in the
menstrual cycle. Low density lipoprotein (LDL), high density
lipoprotein (HDL),total cholesterol, triglycerides, phospholipids and
free fatty acids all increase significantly during the menstrual cycle,
with peak estradiol levels during ovulation matching to considerable
elevations in total cholesterol, LDL,HDL, phospholipids, triglycerides,

and free fatty acids. Estrogen has been demonstrated in rat models to
reduce hepatic lipase activity while increasing LDL receptor activation,
altering circulating lipoprotein levels. It's improbable that the observed
variations in plasma cholesterol are due to a 17 percent reduction in
caloric consumption during ovulation [34]. While in the ovulatory and
preovulatory phases of the menstrual cycle, some researchers 35, 36]
noticed increased total and LDL cholesterol concentrations. The
mechanisms underlying month-to-month variations in saliva lipids are
unknown. Estrogen-induced changes in cholesterol metabolism have
been blamed in part for these differences. Lower salivary triglycerides
and hepatic lipase activity may be responsible for the greater saliva
HDL cholesterol levels in the preovulatory period, contrary to previous
observations [36, 37]. The gonadal hormones are engaged not only in
biomolecule excretion, but also in female behavior. Estradiol levels
were shown to be higher during the menstrual cycles preovulatory and
ovulatory stages. This study is unique in that it collects data on a range
of lipid and lipoprotein measurements, as well as sex hormones, from
well-characterized patients in a metabolically controlled environment
during the preovulatory and postovulatory stages of the menstrual
cycle. These data back up our theory that a lower cholesterol and
lipoprotein profile during the postovulatory phase of the menstrual
cycle is linked to a decreased risk of coronary heart disease than during
the preovulatory phase [38]. Exogenous hormones, on the other hand,
have been reported to cause considerably greater changes in lipid and
lipoprotein levels in premenopausal women in studies examining these
effects [37]. Throughout the menstrual cycle, endogenous levels of
estradiol, progesterone, and other hormones are consistent. There are
significant differences in the length of the menstrual cycle between and
among women, in addition to differences in the underlying hormone
patterns [39]. The length of a woman's menstrual cycle varies from one
woman to the next and even from month to month for the same
woman. Controlling these variations is critical because they make it
difficult to investigate changes in cholesterol and lipoprotein levels
over the menstrual cycle and are likely to account for some of the
discrepancies in earlier findings [40, 36]. Between the preovulatory and
ovulatory phases of the menstrual cycle, total cholesterol, triglycerides,
phospholipids, free fatty acids, and lipoprotein levels all increased
significantly. The fact that ovulation timing is difficult to predict.[41]
Fluctuations in lipid and derivative levels between menstrual cycles
must be taken into account in premenopausal women's screening and
medical surveillance, especially those with borderline values. In the
long run, however, such fluctuations may be clinically significant. The
current investigation reveals that in free fatty acids determination
anticipated with progesterone and estrogen have important effects on
fat cell metabolism;[36,37,38] little is known about their role in
modulating lipolysis in humans. Progesterone and estrogen and surely
have major effects on the distribution of fat deposition in humans. This
impact could be through either change in storage (lipoprotein lipase)
[36,40] or release of lipolysis[35,37].Insulin is a major regulator of
lipolysis in resting humans[42] and the failure to observe differences in
insulin- stimulated glucose disposal in different phases of menstrual
cycle prior to ovulation.[43] Finally, the findings show that sex steroid
hormone alters while in the menstrual cycle have a considerable impact
on overnight after absorptive free fatty acid flow or hypoinsulinemia
response. The normal menstrual cycle's periodic fluctuations in
estrogen and progesterone production appear to have modest, if any,
influence on human adipose tissue lipolysis. Some studies have revealed
that estrogen and progesterone have no effect on lipolysis [40] while
the majority of studies use the rodent model to find a favorable effect
(44, 45, 40]. It's unclear how much endogenous gonadal hormones
influence systemic lipid and lipoprotein variations during the menstrual
cycle. In the postovulatory period, however, lipids and lipoprotein
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patterns appear to have an estrogenic effect. The regular lipid variations
observed during the menstrual cycle are comparable in magnitude to
those caused by specific pharmaceutical preparations in particular
variables. When studying lipid metabolism in fertile women, it's crucial
to know at what stage of the menstrual cycle blood was obtained. The
discovery that salivary estrogen level relates strongly with serum values
in stimulated cycles contradicts a previous study [46] and supports the
findings of others who have identified strong relationships, [47] in
stimulated cycles [48,49]. Salivary estrogen levels are unusually high
during the first half of normal ovulatory cycles; yet, the assay's
sensitivity and precision allowed for successful distinction of periods of
active estrogen production. The follicular phase was defined as the time
before the preovulatory increase in estrogen began; the observed peak
was defined as the highest value achieved each cycle in the preovulatory
surge; and the postovulatory phase was defined as the time from a day
after ovulation to the end of the cycle. Whenever averages are
determined relative to ovulation time, the mean value is 138.2817.58
pg/ml; however, there is variation in peak estrogen timing relative to
ovulation surge. A salivary estrogen concentration is measured during
the trial to mimic plasma free-steroid content [46, 50]. Because of the
high sensitivity attained by utilizing an I125-labeled radioligand, this
simple, direct RIA used for salivary progesterone only required 500 1
saliva for the assay, which most people can collect in less than 2
minutes. As a result, patients are more willing to accept samples.
Progesterone levels in saliva during the preovulatory and postovulatory
phases match the figures.[47] Progesterone measurement, on the other
hand, is utilized to determine the incidence and merit of ovulation,
with figures of 2.71+1.00 ng/ml; in contrast to the ovulatory stage, the
postovulatory stage has a wider range throughout the menstrual cycle,
with a mean figure of 5.40+1.31 ng/ml. Measurements collected while
in the preovulatory stage are of limited clinical significance for this
purpose. As indicated by the good correlation between these quantities,
the levels of progesterone in saliva while in the postovulatory period is
remarkably similar to that in plasma. As a result, salivary progesterone
may be utilized to detect ovulation instead of plasma progesterone.
Because salivary progesterone grows only 4 to 10-fold during the
postovulatory phase, and plasma progesterone increases up to 100-
fold, a single midluteal phase salivary progesterone measurement is less
sensitive than a single midluteal phase plasma value. Because saliva
collection is simple and painless, salivary progesterone measurement
can be made more sensitive by analyzing multiple samples taken during
the postovulatory phase. Saliva as a sample has various advantages over
plasma, including the ability to collect multiple samples, which can be
used to detect ovulation and, more importantly, the correct
postovulatory period in a monthly cycle. Progesterone and estrogen
and glucuronide conjugate metabolites in saliva closely resemble the
profiles of their parent hormones in circulation [51]. Due to the
noninvasive nature of saliva collection, estimations of these glucuronide
conjugates in saliva outperform those of their respective parent
hormones in blood, allowing for more frequent sample and patient
monitoring over time. The link backs up the idea that estrogen
production by the ovaries may be accurately tracked using saliva, urine,
and blood samples. Since increased estrogen emission can be seen as
early as three days before ovulation, it may be useful in predicting
ovulation. Preovulatory estrogen secretion is accurately mirrored by
an increase in estrogen emission in the late follicular phase, with an
increase observable on the same day as or one day before the serum LH
surge [52]. Recent research has shown that employing direct RIA to
quantify ovarian steroid hormone metabolites in saliva can be utilized
to study ovarian follicular maturation, as well as peri-implantation
events, as an alternative to collecting blood samples daily for hormone
testing. During the menstrual cycle, there is an increase in electrolytes

such as sodium, potassium, and phosphate, lipids such as phospholipids
and HDL-cholesterol, and hormones such as estrogen and progesterone
conjugates such as E-1-G and pd-3-G activity, which is especially
noticeable from the preovulatory to postovulatory phase, when ovarian
estrogen production is at its peak. In addition, the current study reveals
a clear relationship between hormonal results and the physiologically
protective role of numerous reproductive functions. As a result, the
presence of salivary biochemical such electrolytes, lipids, and hormone
conjugates in saliva during ovulation could lead to the development of
an ovulation biomarker.

Conclusion

To find out the exact time of ovulation is important for women
who need to get conceived or undergo Invitro fertilization. The
observation of ovulation has long been practiced by women pursuing
or avoiding pregnancy. The fertility window begins approximately
3-5 days (sperm lifespan) before ovulation and continues to a point
approximately 1-2 days (oocyte lifespan) after ovulation. Time of
fertility window is used to detect simply identifying or detecting
ovulation, is vital for encouraging or discouraging contraception.
Fluctuation of electrolytes like sodium, potassium during phases of
menstrual cycle is increased and falls significantly (<0.01) during
ovulatory phase, lower in postovulatory phases of cycle. LH surge was
found to be extremely up-and-down in the relationship, amplitude and
period of cyclic changes during menstruation period. The estrogen
and progesterone conjugates like E-1-G and pd-3-G was found to be
increased significantly at (<0.01) in the phases of ovulation and post
ovulation. The assisted reproductive technologist or women who wish
to know if menstrual cycle is normal or to evaluate ovarian function, a
test that retrospectively confirms ovulation needs to be adequate, but
in order to avoid invitro fertilization for retrospective protocol, time
of ovulation and fertility window should be define evidently. Thus, the
presence of salivary biochemical like electrolytes, lipids and hormone
conjugates expressed in saliva during ovulation makes the possibility of
developing biomarkers for the detection of ovulation.
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