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Question:

1. Briefly discuss the cyclic changes in any two of the following: 

A. Cervix 

B. Vagina 

C. Breast 

Ans:

A. Cervix 

The concentration of alkaline phosphatase in cervical mucus was serially determined during a menstrual cycle in five normal ovulatory women and correlated with the time of ovulation as monitored by the basal body temperature and radioimmunoassay of serum lutenizing hormone (LH), progesterone, and estradiol. The activity of alkaline phosphatase decreased significantly at midcycle just prior to the LH surge and began to rise after ovulation. Self-detection of cervical mucus alkaline phosphatase may provide a practical method of ovulation prediction.

C. Breast 

Each month, women go through changes in the hormones that make up the normal menstrual cycle. The hormone estrogen is produced by the ovaries in the first half of the menstrual cycle. It stimulates the growth of milk ducts in the breasts. The increasing level of estrogen leads to ovulation halfway through the cycle. Next, the hormone progesterone takes over in the second half of the cycle. It stimulates the formation of the milk glands. These hormones are believed to be responsible for the cyclical changes that many women feel in their breasts just before menstruation. These include swelling, pain, and soreness.

During menstruation, many women also have changes in breast texture. Their breasts may feel very lumpy. This is because the glands in the breast are enlarging to get ready for a possible pregnancy. If pregnancy does not happen, the breasts go back to normal size. Once menstruation starts, the cycle begins again.

2. Explain anyone of the following:

A. Menstrual cycle and

B. Hormonal regulation of the menstrual cycle.

Ans: 

A. Menstrual cycle 

describes the female period. The menstruation cycle begins when a woman gets her periods. The menstrual blood which leaves her body are products shed from the uterus (the uterine lining also called the endometrium). During the remainder of the menstrual cycle the uterine lining regrows. It does so in preparation for pregnancy, which occurs if the egg (oocyte) a woman releases about half way through her menstrual cycle is fertilised. When fertilisation occurs, the lining stays in place to nourish the fertilised egg. When fertilisation does not occur the menstrual cycle continues and the uterine lining is shed marking the start of the woman’s next menstrual period. Women begin menstruation at an average age of 13 (called menarche) and on average continue menstruating till age 51 (called menopause).

Menstruation involves highly complex hormonal interactions. The key hormones involved in menstruation are oestrogen and progesterone (produced by the ovaries) and luteinising hormone and follicle stimulating produced by the pituitary gland, under the influence of hormones secreted by the hypothalamus. The interactions between these organs are referred to as the hypothalamic-pituitary-ovarian axis (HPO axis).

Phases of the menstrual cycle

The menstruation cycle refers to the cycles in which a woman’s uterus grows and sheds a lining (the endometrium) which could support the development of a fertilised egg. It typically occurs in 28 day cycles, so a woman generally gets her period every 28 days. However, cycle length may be as short as 21 days or as long as 40 days in some women. The inner lining of the uterus (the endometrium) goes through three phases during the typically 28 day menstrual cycle: the menstrual phase (days 1-5), the proliferative phase (days 6-14) and the secretory phase (days 15-28).

The ovarian cycle, refers to the cycle in which a woman’s ovaries prepare an egg to be released during ovulation. It is divided into two phases: the follicular phase (days 1-14) and the luteal phase (days 15-28), during which different levels of hormones are released. These two cycle occur in a synchronised manner; day 1 of the ovarian cycle is always also day 1 of the menstrual cycle. 

Day 1 of the menstrual cycle coincides with the start of a woman’s period (menstrual bleeding) in which the uterus sheds the lining (endometrium) built up in the previous menstrual cycle. The lining of the uterus is regrown during each menstrual cycle. Menstrual bleeding typically continues for 3-5 days in what is known as the menstrual phase of the cycle. Between 50-150ml of blood is released during this period.

After the woman’s period, the proliferative phase of the menstrual cycle begins. The uterine lining is regenerated in preparation for receiving a fertilised egg (should fertilisation occur). The regrowth of the lining each month is needed to create an environment suitable for development of a fertilised egg. If the egg released during ovulation is fertilised and the woman becomes pregnant, the uterine lining stays in place and nourishes the fertilised egg.

If the egg is not fertilised then the menstrual cycle continues for another 14-15 days (the secretory phase). This period is usually the same length, regardless of the total length of the woman’s menstrual cycle. Levels of oestrogen, progesterone, luteinising hormone and follicle stimulating hormone all decline. This causes the blood vessels supplying the uterine lining to deprive the endometrium of the nutrients and oxygen it needs to survive. The cells of the endometrium begin to die and shed, resulting in menstrual bleeding and the commencement of a new menstrual cycle.

As the uterus is preparing its lining in the proliferative phase, the woman’s ovaries are preparing an egg for release. Her oestrogen levels rise stimulating the growth of several ovarian follicles. Each of the follicles contains one egg (oocyte) which matures as the follicle grows. Usually only one follicle (known as the dominant follicle) fully matures and releases the egg it contains. The release of the egg is referred to as ovulation. Rarely a woman will develop and release two or more eggs, and this is when multiple pregnancy occurs (e.g. triplets, depending on the number of eggs released).

In a typical 28 day cycle, ovulation or the release of a mature egg occurs on Day 14, marking the end of the follicular phase. Ovulation will occur earlier in shorter cycles and later in longer cycles. Ovulation occurs when levels of luteinising hormone (a hormone secreted by the pituitary gland in the brain) in the woman’s body rise rapidly. The surge in luteinising hormone signals the ovaries to release the mature egg/s and marks the beginning of the luteal phase of the ovarian cycle. Once released from the ovaries an egg may be fertilised by male sperm, in which case it will be nourished by the uterine lining and establish a pregnancy. Pregnancy changes the woman’s hormonal balance and interrupts the menstrual and ovarian cycles. If the egg is not fertilised it will exit the woman’s body and the ovarian and menstrual cycles continue.

Menstruation Calculator

Menstruation occurs in cycles. The ovaries prepare an egg (oocyte) for release and the womb (uterus) prepares a lining to nourish the egg if it is fertilised. When the egg is not fertilised, the lining of the womb is shed and a woman gets her period (menstrual bleeding).

Menstruation typically occurs in 28 day cycles so most women get their period every 28 days. However, some women have longer cycles and may only get their period every 40 days, while other have shorter menstrual cycles and may get their periods as often as every 21 days.

The menstruation calculator determines when your next period is due based on a 28 day menstrual cycle. All you need to do is enter the date when your last menstrual bleeding began, and the calculator will tell you when to expect your next period.

