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Background: A number of phases or stages occur as the human female reproductive system prepares for egg fertilization.  These phases are all under hormonal control.  The entire cycle of phases usually takes 28 days.  However, as the last phase finishes, the first phase begins again.  This process results in a cyclic pattern which repeats every 28 days.  The cycle is called the MENSTRUAL CYCLE & occurs in females from puberty to menopause.

In this investigation you will:

· study & graph changes occurring follicular phase of the cycle

· study & graph changes occurring during the luteal phase of the cycle

· study & graph changes to the uterus during both follicular & luteal phases of the cycle

Procedure:

Part A. FOLLICULAR PHASE
Within the ovaries are located many egg cells.  Each egg is enclosed within a structure called a follicle.  The follicle is said to be immature.  Under the influence of a hormone called FSH, the follicle matures.
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· Label the following structures on Figure 1 including: egg, immature follicle, mature follicle, ovary

What directs the follicle to mature?  A hormone called Follicle Stimulating Hormone (FSH) from the APG influences the events shown in Figure 1.  Table 1 shows data obtained from blood samples taken from a female & analyzed for the amount of FSH present in her body.

· Prepare a line graph of the data in Table 1.  Use the graph labeled Figure 2 on the next page.

· On the top of Figure 2, draw in the various stages of follicle maturation in each letter.  The drawings should match the letter stages in Figure 1 (A, B, C, D, E).  Note the arrow across the top.  This arrow shows that the events happen in a continuous cycle.
· Complete Figure 3 showing the relationship between the APG & the ovary.  Include the following labels: FSH, ovary, pituitary

· In Figure 3, draw an arrow to illustrate the action of progesterone from the ovary on the APG.  Identify the kind of feedback as either positive of negative in Figure 3.

· Respond to the graph observation questions that follow.
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Graph observation Questions:
1) Starting with day 24 & going to day 13, how does the amount of FSH in the body appear to change? _______________________________________________
2) Starting with day 24 & going to day 13, what happens to the follicle? _____________________________________

3) What hormone is responsible for the change in the follicle? _______________________________________________
4) How is this hormone named correctly? _______________________________________________
5) During which days of the cycle is FSH lowest? _________

6) From your graph, estimate how long the follicular phase lasts. __________________________________________

Part B. LUTEAL PHASE


Once a follicle is mature, it bursts open and the egg is released.  The egg passes into the oviduct where it may or may not become fertilized.  Meanwhile, the mature follicle, once it loses its egg, forms a body within the ovary called the CORPUS LUTEUM.


Figure 4: Illustration of the life of a corpus luteum.  A mature corpus luteum is as large as a marble on an ovary the size of an egg from your fridge.  After maturation, the corpus luteum disintegrates and forms a scar on the ovary.

· Label the following structures on Figure 4: newly formed corpus luteum, mature corpus luteum, disappearing corpus luteum, ovary, egg release.


A hormone called LUTENIZING HORMONE (LH) is responsible for the changes in the corpus luteum.  The amount of this hormone in the blood stream influences the changes just described.  LH is produced by the APG.

Table 2 shows data obtained from blood samples taken from a female & analyzed for the amount of LH in the blood during a 28 day cycle.

· Prepare a line graph of the data from Table 2 into Figure 5 below.
· Respond to the graph observation questions that follow.
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Graph observation Questions:

7) On what day does LH suddenly increase to its maximum amount? ________________

8) What event occurs the next day? ________________

9) On day 15 to 23, how does the amount of LH change? ________________

10) What is happening to the corpus luteum during this time? _____________________________________
11) During which days is LH at its lowest amount in the body? ________________

12) What happens to the corpus luteum at this time? _________________________________________
13) From your graph, estimate how long the luteal phase lasts. ______________________
14) Label the following in Figure 6: LH, ovary, APG 

Part C. Changes in the Uterus


While the follicles and luteal phases are taking place in the ovaries, a series of changes is also occurring in the uterus.  The uterus lining changes from being very thin to being very thick.  This change in thickness occurs because the numbers of cells increase through rapid cell division.  At one point the uterus ceases to thicken.  The build-up of cells begins to break apart.  This loss of uterine lining is called MENSTRUATION.  It is accompanied by tissue loss as well as bleeding.
Figure 7: Illustration of three stages of uterus lining build-up.  Label the following as appropriate: thin uterus lining, menstruation, thick uterus lining.


Two hormones are responsible for the thickening of the uterus.  They are called estrogen and progesterone.  The amount of these hormones in the bloodstream influences the changes described.


Table 3 (next page) shows data obtained from blood samples taken from a female and analyzed for the amount estrogen & progesterone present in the blood during a 28 day cycle. 
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· Prepare a line graph of the data in Table 3 in the graph marked Figure 8 (above).  Use a different coloured line for each hormone and indicate this on the graph.
· On the top of Figure 8, draw the various stages of uterus thickness occurring at each letter.  The drawings should match the letter stages in Figure 7 (A, B, C).  

Graph observation Questions:

15) How does the level of estrogen change from day 5 to day 11? _____________________
16) What is happening to the uterine lining during this time? _____________________

17) How does the level of progesterone change from day 13 to 24? _____________________

18) What is happening to the uterine lining during this time? _____________________

19) Does it appear that both estrogen & progesterone are doing the same thing to the uterine lining? _____________________

20) Identify the days that both estrogen & progesterone are at their lowest. _______________

21) What is happening to the uterine lining at this time? _____________________

22) What hormone is rising due to the development of the follicle? _____________________

23) How do you know?

24) What hormone is rising due to the development of the corpus luteum? _______________

25) How do you know?

Analysis Questions:

1) Identify and name the 2 pituitary & ovarian hormones involved in the menstrual cycle.

2) What structure produces estrogen?  Progesterone?

3) Follicle growth is due to the hormone: _____________________

4) Ovulation is due to the hormone: _____________________

5) Corpus luteum development is due to the hormone: _____________________

6) Pregnancy is maintained by the hormone: _____________________

7) What main events occur during the follicular phase? ________________________________________________________________________

8) What main events occur during the luteal phase? ________________________________________________________________________

9) Which hormones influence the thickness of the uterine lining? _____________________

10) Refer to Figure 8 to respond to the following:

a. Which hormone is formed first in the follicular phase? _____________________

b. Which hormone is formed after ovulation? _____________________

c. Does one hormone tend to drop in amount while the other increases? ​​​​_________

d. On what day do the above hormones overlap as described above? _____________

11) Explain why the events described in this investigation are referred to as a cycle.

________________________________________________________________________

________________________________________________________________________
Bio 30 Activity: Understanding the Menstrual Cycle!			


Name:________ Due:_____





Table 1:  Amount of FSH present in the blood sampled each day of a 28 day cycle.





Figure 1





Figure 3





Figure 2: FSH levels in blood during a 28 day cycle.





Figure 1: Illustration of the ovary & the various phases of follicular development within the ovary.  An immature follicle starts off quite small until maturity.  The egg is shown within the follicle.  The illustration shows the development of one follicle with the ovary.





Figure 5: LH levels in blood during a 28 day cycle.





Table 2:  Amount of LH present in the blood sampled each day of a 28 day cycle.





Figure 4





Figure 6





Figure 7





Table 3: Amount of estrogen and progesterone present in blood samples provided.














