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1.) CYCLIC CHANGES IN THE Cervix
The cervix acts as a barrier that limits access to the uterine cavity.

Cervix characteristics during follicular phase

During the follicular phase, your body is preparing the uterine lining for a fertilized egg to attach. Estrogen levels are low now, so your cervix usually feels firmer. Estrogen will make it feel softer as your menstrual cycle progresses.

During the follicular phase, increasing estradiol levels increase cervical vascularity and edema and cervical mucus quantity, elasticity, and salt (sodium chloride or potassium chloride) concentration. The external os opens slightly and fills with mucus at ovulation.

Cervix characteristics during ovulation

During ovulation, your estrogen levels start to rise. This causes the uterine lining to thicken, making it feel softer. You’ll also start to notice more mucus coming from your cervix and vagina at this time. The mucus has a thin, slippery consistency. If you take birth control pills that suppress ovulation, you may not notice these changes because you don’t ovulate.

Cervix characteristics during luteal phase

During the luteal phase, your estrogen levels decrease, but progesterone remains to keep the uterine lining thick should a fertilized egg implant. You’ll notice that your cervix may still feel soft. Your cervical mucus will get thicker though, and is usually sticky and somewhat cloudy in appearance.

During the luteal phase, increasing progesterone levels make the cervical mucus thicker and less elastic, decreasing success of sperm transport.

Cervix characteristics during menstruation

Your cervix is typically open during menstruation, which allows menstrual blood and uterine tissue to leave your body. The cervix is usually lower in the body and therefore easier to feel while you’re menstruating.

Menstrual cycle phase can sometimes be identified by microscopic examination of cervical mucus dried on a glass slide; ferning (palm leaf arborization of mucus) indicates increased salts in cervical mucus. Ferning becomes prominent just before ovulation, when estrogen levels are high; it is minimal or absent during the luteal phase. Spinnbarkeit, the stretchability (elasticity) of the mucus, increases as estrogen levels increase (eg, just before ovulation); this change can be used to identify the periovulatory (fertile) phase of the menstrual cycle.

Cervix characteristics during vaginal sex

During vaginal intercourse, the cervix can change positions from higher to lower. This isn’t any indication of your ovulation status, just a natural change that takes place during sex. If you’re tracking your ovulation, doctors don’t recommend checking your cervix during or after sex because you won’t get the most accurate results. Sometimes the cervix can bleed slightly after sex. Although this isn’t an unusual occurrence, you should talk to a doctor if it’s more than light spotting.

In some cases, post-coital bleeding may be a sign of an underlying condition. Your provider can determine the underlying cause and advise you on any next steps.

Cervix characteristics during conception

Although you may use cervical checks to determine when you’re ovulating, this won’t reveal if you’re pregnant. Some people do report seeing a change in cervix color — to blue or purple — but this isn’t a reliable way to confirm pregnancy. If you think you might be pregnant, take a home pregnancy test on the first day of your missed period. If your periods are irregular, aim for three weeks after the suspected date of conception. If you receive a positive result, make an appointment with a doctor or other healthcare provider. They can confirm your results and discuss next steps.

Cervix characteristics during early pregnancy

During early pregnancy, you may notice your cervix is softer in appearance. The cervix may appear more open (though not completely open). Other people may report their cervix is completely closed. Some people also report that their cervix looks “puffy” or enlarged, which may be due to increasing hormonal changes.

Cervix characteristics during late pregnancy and approaching labor

As you approach labor, your cervix starts to open or dilate. The tissues there also start to get thinner. This is known as “effacement.” Some people may have a cervix that dilates earlier in pregnancy, but remains at that dilation until labor begins. If you plan to have a vaginal birth, your provider may conduct a cervical check when you’re nearing delivery to determine if your cervix is dilated and effaced. Your cervix should be fully dilated — which is usually about 10 centimeters — to allow the baby to pass through the vaginal canal.

 Cervix characteristics after pregnancy

As your uterus starts to return to its prepregnancy size, your cervix may remain slightly open for some time. Some people find that their cervix stays remains more open than it previously was after vaginal childbirth. The cervix will usually get progressively higher until it reaches its most common position postpartum. It will also start to firm up with time

2.) CYCLIC CHANGES IN THE VAGINA 

The vagina is an elastic, closed muscular canal with a soft, flexible lining that provides lubrication and sensation. The muscular canal  extends from the vulva — the outside of the female genital area — to the neck of the uterus (cervix).

The cytological examination of the vaginal smears showed that the superficial cells increased in number towards the middle of the cycle and the number of intermediate cells declined gradually. Parabasal cells were observed mainly at the beginning of the cycle; they disappeared towards the middle of the menstrual cycle. During the early follicular phase, the cells were moderately separated from each other, and during the second half of the proliferative or follicular phase, the superficial cells appeared clumped together. Leucocytes were usually absent except for at the beginning of the cycle and in the last few days of the late secretory or luteal phase. The maturation index of the vaginal smears can be considered as a tool for distinguishing the different phases of the menstrual cycle. The microscopic examination of the genital organs showed that during the proliferative or follicular phase of the cycle, which corresponds to the development of the ovarian follicles, the uterus showed growth of endometrial glands, stroma and endothelial cell proliferation with capillary sprouts. Shortly after ovulation and parallel to the formation of the corpora lutea, the endometrium enters the secretory or luteal phase, which is characterized by coiling of endometrial glands, glandular secretion and the differentiation of the spiral artery. The vaginal ﬂuid usually has a mucous consistency and contains a variety of desquamated cells, as well as leusocytes, lymphocytes, often erythrocytes, and a large number of bacteria. As the relative number and the distribution of these elements change periodically, smears prepared from such ﬂuid show modiﬁcations in their composition and structure. The successive alternation of periods of sexual activity and inactivity, which characterizes the mammals, imparts to the vaginal ﬂuid a rhythmical sequence of typical cellular stages which can be easily recognized. These cyclic changes affect the entire genital tract, and, consequently, every change in the vaginal ﬂuid is strictly correlated With corresponding changes in the other organs of the female genital system, particularly the uterus and the ovaries.

Early in the follicular phase, when estradiol levels are low, the vaginal epithelium is thin and pale. Later in the follicular phase, as estradiol levels increase, squamous cells mature and become cornified, causing epithelial thickening.
During the luteal phase, the number of precornified intermediate cells increases, and the number of leukocytes and amount of cellular debris increase as mature squamous cells are shed.

3.) HORMONAL REGULATION OF THE MENSTRUAL CYCLE 

The female reproductive system is a wonderfully complex system involving continuous communication between the brain centers and the ovary. Hormones secreted by the hypothalamus, the pituitary and the ovary are the messengers that regulate the monthly cycle.

The Hypothalamus and the Pituitary

The hypothalamus is located centrally in the brain and communicates by way of an exchange of blood with the pituitary gland. Several neuroendocrine agents, or hormones, are produced by the hypothalamus. The most important hormone for reproduction is called gonadotropin releasing hormone, better known as GnRH. It is released in a rhythmic fashion every 60 to 120 minutes. GnRH stimulates the pituitary gland to produce follicle stimulating hormone (FSH), the hormone responsible for starting follicle (egg) development and causing the level of estrogen, the primary female hormone, to rise. Leutinizing hormone (LH), the other reproductive pituitary hormone, aids in egg maturation and provides the hormonal trigger to cause ovulation and the release of eggs from the ovary.

THE OVARY
The main function of the ovaries is the production of eggs and hormones. At birth, the ovaries contain several million immature eggs. No new eggs will be developed. These eggs are constantly undergoing a process of development and loss. The ovary undergoes a constant process of egg depletion throughout its lifetime. As the levels of FSH and LH in the blood increase with puberty, the eggs begin to mature and a collection of fluid — the follicle — begins to develop around each one. The first day of menses is identified as cycle day one. Estrogen is at a low point. Therefore, the pituitary secretes FSH and LH, a process which actually begins before the onset of your menses. These hormones in turn stimulate the growth of several ovarian follicles, each containing one egg. As the follicle grows, blood levels of estrogen rise significantly by cycle day seven. This increase in estrogen begins to inhibit the secretion of FSH. The fall in FSH allows smaller follicles to die off. They are, in effect, "starved" of FSH.

OVULATION

When the level of estrogen is sufficiently high, it produces a sudden release of LH, usually around day thirteen of the cycle. This LH peak triggers a complex set of events within the follicles that result in the final maturation of the egg and follicular collapse with egg extrusion. Ovulation takes place 28 to 36 hours after the onset of the LH surge and 10 to 12 hours after LH reaches its peak. The cells in the ovarian follicle that are left behind after ovulation undergo a transformation and become the corpus luteum. In addition to estrogen, they now produce high amounts of progesterone to prepare the lining of the uterus for implantation.

The Luteal Phase

The luteal phase, or second half of the menstrual cycle, begins with ovulation and lasts approximately 14 days — typically 12 to 15 days. During this period, changes occur that will support the fertilized egg, which is called an embryo, should pregnancy result. The hormone responsible for these changes is progesterone, which is manufactured by the corpus luteum. Under the influence of progesterone, the uterus begins to create a highly vascularized bed for a fertilized egg.

If a pregnancy occurs, the corpus luteum produces progesterone until about 10 weeks gestation. Otherwise, if no embryo implants, the circulating levels of hormone decline with the degeneration of the corpus luteum and the shedding of the lining of the uterus (endometrium), leading to bleeding.

The Uterus

The lining of the uterus, or endometrium, prepares each month for the implantation of an embryo. This preparation occurs under the influence of estrogen and progesterone from the ovary. If no pregnancy develops, the endometrium is shed as a menstrual period, about fourteen days after ovulation.
