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PREGNANCY 

Ovum Pick-up and Fertilization 
Fertilization occurs in the upper end of the oviduct within 8-25 hours after ovulation 
Low sperm counts (< 20 million/ml of ejaculate) are associated with reduced fertility 
Q’s: women to family doctor- with normal cycle- 2 weeks late menstruation- pregnant; how many weeks is pregnant?  4 weeks
(2 weeks of luteal and 2 weeks of not menstruating)

Q’s: young couple- family doctor- unable to pregnant- sperm count should be first checked.

Implantation 
At the time of implantation, which occurs about 5 days after fertilization, the trophoblastic cells of the fetus begin to secrete a peptide hormone into the maternal circulation, human chorionic gonadotropin (hCG) 
Fetal hCG possesses a - subunit similar to that of LH, and therefore it has considerable LH activity 
The presence of hCG in the urine can be detected by a variety of “test kits” for the detection of pregnancy (detected in the urine in 2 weeks, and in 1 weeks in blood screen)
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Hormonal Maintenance of the Uterine Endometrium 

1 part- 

luteal phase

large progesterone and some estrogen (estradiol that is coming from ovary- estrogen of menstrual cycle)

luteal cell diminishes their response to LH- progesterone decreases

after implantation: 

developing fetus secretes hCG- it stimulate luteal cells, and then continue to secrete progesterone and estrogen (estradiol from ovary).

2 part – early pregnancy- first 2-3 months- 

estradiol. hCG- required to secrete progesterone and estrogen

Q’s: if you give blocker to hCG in early pregnancy (2-3months)- plasma progesterone decreases- abort development of fetus, 

if in last 6 months of pregnancy- nothing- because luteal cells and this hormone not required for the later part

Q’s: remove ovaries during 2-3 months: luteal cells produce progesterone, no ovaries- progesterone decreases, abort to develop fetus

remove ovaries during last 6 months – yes, placenta takes over production of secretion of progesterone and estrogen. Progesterone secretion is  based upon size and availability of substrate- uncontrolled- more substrates and larger placenta- the greater production of progesterone

3 part - the last 6 months of pregnancy 

Fetal Pituitary gland- fetal adrenal (in size of kidney)- large amounts of androgens- very weak and water-soluble androgens, even in female fetus creates no problem with this androgen

In most cases androgen goes to the liver and structures modified slightly

- placenta (androgen)- aromatase of placenta (estriol- since androgen modified)- main estrogen of last 6 months of pregnancy-estriol. So placenta also secrete estradiol and estron, but estriol- is dominate
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Peripheral effects of hormonal changes 
The estrogen and progesterone secreted by the placenta during pregnancy stimulates the following: 
· Massive growth of the uterus, especially the myometrium 
· Increased growth of all components (glands, stroma, and fat) of the breasts 
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Additional Hormonal Changes 
Increased prolactin secretion by the pituitary in response to elevated estrogens. 
Generally- estrogen stimulate release of prolactin (not only during pregnancy)


Secretion of human chorionic somatomammotropin (hCS), also referred to as human placental lactogen (hPL), by the placenta (pronounced during the latter half of the pregnancy) 

hCS (hPL) 
· Has considerable amino acid sequence-homology (similar) with growth hormone but has very little growth-stimulating activity (no anabolic activity) 
· Has similar metabolic actions (catabolic actions-stress) to growth hormone, i.e., it increases maternal lipolysis and ketogenesis and decreases maternal glucose utilization, thereby making maternal energy stores more available for the fetus (more free fatty acids and glucose for fetus)
· However, these anti-insulin actions may also account for the “gestational diabetes” that develops in some pregnant women 
· hCS is secreted proptionate to the size of the placenta and is an index of placental well-being. Estriol is an index of fetal well-being (secreted in the later part of pregnancy)
hCS- to supply substrates in the later part of pregnancy. 

Q’s: compare luteal phase and later part of pregnancy: glucose tolerance test: in luteal phase and pregnancy

hCS decreases glucose uptake by peripheral tissues, so tolerance test in the later part of pregnancy- bcz of anti-insulin effect higher plasma level of glucose than in the luteal phase and therefore, greater insulin secretion during that test in the later part of pregnancy
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Graphical Representation of Hormonal Levels During Pregnancy 



progesterone and estrogen progressively increase

peak of them -at term (just before deliver)

hCG- required for early 3 months, peak in 3 months, and then decreased but still secreted

prolactin (PRL)- driven by rising estrogen, so it’s increased along pregnancy and has peak at term as estrogen

hCS- secreted in the later part of pregnancy (anti-insulin)
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Female Sex Steroid Metabolism and Excretion 

Estradiol can be excreted as a conjugate of estradiol, but most is first converted to estrone or estriol 
Progesterone is converted in the liver to pregnanediol and is excreted as pregnanediol glucuronide 

The amount of sex steroids in the urine can be used to monitor the menstrual cycle. For example: 
· Low progesterone metabolites and low but slowly rising estrogen metabolites characterize the early follicular phase 
· Low progestone metabolites and rapidly rising estrogen metabolites characterize the latter part of the follicular phase just before ovulation 
· Elevated levels of progesterone metabolites characterize the luteal phase and pregnancy 
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Changes Induced Near the End of Pregnancy 
The pubic symphysis, cervix and vagina become more distendible 
The peptide hormone, relaxin, which is secreted by the ovary also promotes these changes 
In response to elevated plasma estrogens, oxytocin receptors (appeared in the later part of pregnancy) increase in the myometrium 
Ovaries- not required in last 6 months, so relaxin is not required for delivery
Parturition 
Although oxytocin can be administered to induce uterine contractions (once oxytocin receptors appeared),  but a rise in plasma oxytocin is not the natural signal that induces labor (natural is unknown)
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LACTATION 
Mammary gland growth and secretion is influenced by most hormones 

Growth of mammary tissue is stimulated by the female sex steroids, estrogen and progesterone. However, for these steroids to stimulate maximum growth, prolactin, growth hormone, and cortisol must be present 

During pregnancy, the high levels of plasma estrogen greatly increase prolactin secretion but milk synthesis does not occur because the high level of estrogen (and progesterone) block milk synthesis 

At parturition, plasma estrogen drops (lose placenta), withdrawing the block on milk synthesis. As a result, the number of prolactin receptors in mammary tissue increases several fold and milk synthesis begins 

Q’s: after delivery, what initiates milk synthesis?- drop in estrogen.

Suckling is required to maintain milk synthesis, otherwise prolactin level decreases to the prepregnancy level
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New cycle 
The length of the follicular phase tends to be more variable than the length of the luteal phase 
Once ovulation has occurred, menses generally follows in about 14 days 
The length of the menstrual cycle in days minus 14 gives the most likely day of ovulation 

Estrogen Terminology 

Estrogen Terminology 
Estrogen: A generic term 
· 17 Estradiol: Major hormone secreted by the ovarian follicle. 
· Estrone 
· Estriol: Major estrogen secreted by the placenta. 
· Potency: Estradiol > estrone > estriol 
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Suckling is required to maintain lactation 

Suckling- causes stimulation of neuron receptors in the nipple, does not cause negative pressure

Increase afferent activity to the CNS:

1. post pituitary - oxytocin - deliver to the breast- contraction of myoepithelial cell- milk ejection- nervous-hormonal reflex (fast reflex)

2. decrease in release prolactin- inhibiting factor form hypothalamus- continur prolactin secretion

3. decrease of GnRH from hypothalamus- decrease FSH and LH - woman should not has menstrual cycle as long newborn is suckling and lactation takes place- in most individuals it takes 8-14 weeks. It’s not a good method of birth control 








