Human Reproduction

Advantages of sexual reproduction include diversity caused by new gene combinations.  This provides a basis for natural selection which states that organisms with favorable variations survive and produce more offspring than less well-adapted organisms.  Asexual reproduction results in identical offspring.  The offspring have the same qualities as the parent.  Some qualities may be beneficial while others may not.  Some organisms try to ensure survival of the species by producing large numbers of offspring.  Salmon release thousands of eggs during spawning season and only a few may live to reproduce themselves.  Other organisms, such as humans, have a very high survival rate and do not produce large numbers of offspring.  In human males, sperm production may last for a lifetime.  In females, however there are 400 000 eggs in the ovaries at birth and no more will be produced.  When sperm from the testes and an egg from the ovary unite a zygote forms and may develop into a baby.

The Male Reproductive System
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The male gonads are the testes.  This is where sperm cells are produced.  The testes are housed in a pouch of skin located below the pelvic region called the scrotum.  The temperature inside the scrotum is lower than body temperature which is very important because sperm cells cannot live and develop at body temperature.  If the temperature within the scrotum remained at body temperature, the male would be sterile; he could not produce viable sperm.  The epididymis is a storage space for sperm before they leave via the vas deferens leading to the urethra.
A vasectomy prevents sperm from leaving the body and is an effective method of birth control.  The ejaculatory duct allows the movement of sperm and semen into the urethra.  A sphincter regulates the voiding of urine from the bladder during ejaculation.  It is not possible to urinate and ejaculate at the same time.  

Sexual excitement leads to increased blood flow to the penis.  Arteries leading to the penis dilate resulting in greater blood flow while veins are compressed reducing blood flow.  This causes the penis to become erect.  The parasympathetic nerve controls this and if it is damaged, impotence may occur and the male will not be able to gain an erection.  Impotence may also be caused by stress, smoking, and hormonal imbalances.  

Testes and Spermatogenesis

Sperm cells are small and motile and they require energy.  Sperm cells are nourished by sertoli cells while they are developing. In sperm cells, the mitochondria are found near the flagellum and are important for energy.  The acrosome is a cap on the head of the sperm cell which contains enzymes which help dissolve the outer coating of the egg allowing the sperm to enter causing fertilization.  The semineferous tubules are found in the testes and are the site of sperm production.  They are small coiled tubes lined with immature sperm cells called spermatogonia.  These immature sperm cells have 46 chromosomes and as they mature into mature sperm cells the number of chromosomes will be reduced to 23.  In nine to ten weeks they are ready to go and are stored in the epididymis which is a compact coiled tube attached to the testes.  Sperm cells which are not ejaculated from the body will be broken down by the immune system and reabsorbed by the body.  

Seminal Fluid is fluid that is released during ejaculation and its purpose is to aid sperm cells on their voyage to the egg.  This fluid, or semen, is made up of secretions from the following glands.  1.  The prostate gland produces an alkaline buffer that helps protect the sperm against the acidity of the vagina. 

2.  The cowpers gland secretes fluid which aid in the 

movement of sperm and also to help protect them from acid in the urethra.  3.  The seminal vesicles secrete a fluid rich in fructose, a sugar, which provides the sperm with energy for swimming.  

Hormonal Control of the Male Reproductive System

The main male hormones are androsterone and testosterone.  These hormones are produced in the interstitial cells of the testes, between the semineferous tubules.  Testosterone stimulates spermatogenesis; the process by which immature spermatogonia divide and mature into sperm cells.  Testosterone is also important in the development of male secondary sex characteristics such as maturation of the penis and testes, further muscle development, body hair and sex drive.  Discuss Eunuchs .  Testosterone or testosterone related compounds are often used as strength building drugs .

The hypothalamus and the pituitary control the production of sex hormones and sperm cells.  The pituitary gland produces and stores gonadotropic hormones which control the testes.  Male leutenizing hormone (LH), promotes the production of testosterone by the interstitial cells in the testes.  Male follicle stimulating hormone (FSH) stimulates the production of sperm cells in the seminiferous tubules.  The hypothalamus releases gonadotropin releasing hormone (GnRH), which in turn causes the pituitary to release FSH and LH, which leads to the production of sperm cells and testosterone.  Once levels are high, decreased GnRH production slows the production and release of LH, which in turn lowers the amount of testosterone being produced by the testes.  This negative feedback system ensures that there is no chemical imbalance within the body.  

Questions pg. 513 #1, 2, 5, 6, 7, 8.

Female Reproductive System
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Females have a complicated sexual cycle in which on egg matures approximately each month.  Hormonal levels fluctuate throughout the reproductive years and end at menopause.  The female sex organs are called ovaries and are found in the pelvic region.  They house egg cells called ova (ovum singular) and they also produce female sex hormones.  Oviducts are  passageways allowing the egg to reach the uterus.  The open ends of the oviducts are lined with cilia and they help receive the egg from the ovary and are called fimbria.  Fertilization of the egg usually takes place within the oviduct.  If the egg is not fertilized, the cell dies and deteriorates.  The fertilized egg takes 3-5 days to reach the uterus from the ovary, a distance of 10 to 12 cm.  This is where the embryo develops.  The uterus is often referred to as the womb.  It is composed of two major tissues.             1.  Myometrium  is muscular outer lining that provides support for the embryo.  2.  Endometrium is glandular inner lining that provides nourishment for the embryo.  If pregnancy does not occur, the endometrium is shed during menstruation.  The embryo usually implants in a section of the endometrium that is well developed but sometimes it embeds near the oviducts.  This is called an ectopic pregnancy.  There is little room here for growth and the endometrium is poorly developed and the embryo is usually aborted.  The vagina connects the uterus to the outside environment.  It is the location of sexual intercourse and serves as the birth canal.  It is very acidic and is hostile towards foreign microbes.  The cervix is a muscular band separating the uterus from the vagina and helps hold the fetus in place.  Dilation of the cervix during birth permits the baby to enter the birth canal.  

Oogenesis and Ovulation

Follicles are structures within the ovaries that contain immature egg cells, and granulosa cells.  The eggs may mature and become fertilized resulting in a baby.  The granulosa cells nourish egg cells.  An immature egg cell is called an oocyte and it contains 46 chromosomes and it will eventually undergo a process called meiosis and become a mature oocyte or ovum.  Females have about 400 000 eggs in their ovaries at birth and they will not produce any more.  Between the ages of about 12 to 50 they will begin to release one egg every month.  At the beginning of the cycle about 1000 of the eggs will begin to develop but only one usually matures to an ovum.  The remaining cells are usually reabsorbed by the body.  Approximately 400 egg cells develop during a females reproductive years.  The older the female, the older the eggs.  Some people believe this may be part of the cause for some birth defects.

Follicle development is controlled by hormones secreted by the pituitary.  Nutrient follicle cells surrounding the primary oocyte begin to divide and undergo meiosis.  The majority of the cytoplasm and nutrients move to one of the poles and form a secondary oocyte containing 23 chromosomes.  The remaining cells, referred to as a polar body, eventually dies.  The dominant follicle, containing the secondary oocyte, pushes on the wall of the ovary and it eventually releases the secondary oocyte.  This is called ovulation.  The secondary oocyte enters the oviduct and undergoes meiosis II .The surrounding follicle cells within the ovary are transformed into the corpus luteum which secretes hormones essential for pregnancy.  If pregnancy does not occur the corpus luteum breaks down and after about ten days all that remains is a scar called the corpus albicans.  

Stages of the Menstral Cycle

I.The follicle stage.  The pituitary gland secretes follicle stimulating hormone (FSH) which causes follicles to begin to develop.  Usually only one follicle develops and as it matures it secretes estrogen which stimulates the uterus to thicken with mucus and a rich supply of blood vessels.  This stage lasts 10-14 days.  II. Ovulation.  High levels of estrogen causes the pituitary to decrease secretion of FSH and begin the secretion of LH.  When levels are high enough the egg is released.  III.  The corpus luteum stage.  After ovulation, LH causes the broken follicle to fill with cells creating a yellow body called the corpus luteum.  It will secrete progesterone and some estrogen which will continue to prepare the uterus for implantation.  It also stops the development of new follicles in the ovaries by inhibiting the release of FSH.  This stage lasts 10-14 days.        IV.  Menstruation.  If fertilization and implantation do not take place, secretion of LH decreases and the corpus luteum breaks down.  This lowers levels of progesterone causing the uterine lining to break down.  The uterine lining, the unfertilized egg, and blood pass out of the body via the vagina.  This takes 3-5 days.  While it is taking place, estrogen levels are dropping and FSH levels begin to rise and a new follicle will begin to develop.

Hormonal Control of the Female Reproductive System

The pituitary releases FSH and LH which controls the production of the ovarian hormones estrogen and progesterone.  The hypothalamus releases GnRH which causes the pituitary to release FSH.  FSH causes the follicles within the ovary to mature and produce estrogen.  Estrogen stimulates female secondary sex characteristics and stimulates the endometrium in case of pregnancy.  High levels of estrogen cause a decrease in the release of FSH and an increase in the release of LH.  LH causes the development of the corpus luteum which will produce both estrogen and progesterone which will further develop the uterus for pregnancy.  Both of these hormones inhibit the release of FSH and LH which will cause the corpus luteum to break down.  As the corpus luteum breaks down, levels of estrogen and progesterone fall causing the beginning of menstruation.

Fertilization takes place by sexual intercourse.  Sperm is ejaculated into the vagina and pass through the cervix and uterus and into the oviduct where it meets the egg.  One sperm cell enters the egg and then the membrane of the egg becomes impermeable to other sperm cells.  A haploid sperm cell and a haploid egg cell equal a diploid zygote.  

n+n=2n.  Two copies of 23 chromosomes are found in a zygote.  A zygote begins to divide by mitosis and is called a blastula.  It moves towards the uterus and in 5 to 10 days it enters the uterus and dissolves part of the lining and implants.  Implantation marks the beginning of pregnancy.  After implantation the embryo undergoes gastrulation and three germ layers form.  All tissues and organs originate from these three layers.  The three layers are the endoderm, ectoderm and mesoderm.  See pg. 524.  As the embryo develops into a fetus, by week 8, menstruation does not occur as the endometrium is needed to hold the fetus in place.  

In-vitro fertilization takes place when a sperm cell fertilizes an egg cell within a glass dish.  The embryo is later implanted within the uterus of the mother.

Prenatal Development

The blastula gives rise to the chorion, which is the outer most membrane.  It will join with part of the uterus and will form the placenta.  The placenta helps exchange materials from mother and baby.  The chorion completely surrounds the embryo and the other membranes.  Human chorionic gonadotropic hormone, HCG, is secreted by the chorion and helps maintain the corpus luteum during the first three months of pregnancy.  This maintains the endometrium allowing the fetus to develop.  Pregnancy tests identify levels of HCG.   The amnion is another membrane and it surrounds the fetus protecting it from infection, dehydration, impact, and temperature change.  The allantois provides blood vessels in the placenta.  The umbilical cord connects the mother to the baby.

The nine months of pregnancy are broken into three trimesters.  The first trimester is from fertilization to three months.  By week two, the three germ layers are forming and will develop into different tissues and organs of the body.  By the end of the first month the heart, brain, and tiny fingers and toes have developed.  After eight weeks, the embryo is called a fetus.  In the second trimester, the mother can feel the baby.  Organs have formed and the fetus resembles a human baby.  Soft hair begins to cover the fetus and cartilage is being replaced by bone.  The fetus may survive birth at this time.  During the third trimester the baby grows rapidly as body mass increases and organs further develop.  

The gestation period, or pregnancy, lasts 266 days, 40 weeks, or 9 months.  Uterine contractions, which are stimulated by the hormone oxytocin, begin labor and the cervix begins to dilate.  The amniotic membrane enters the birth canal and usually ruptures.  This breaking of the water lubricates the birth canal.  Relaxin, a hormone produced by the placenta, helps loosen ligaments within the pelvis allowing for easier exit from the body.

Lactation

Breast development begins at puberty and is stimulated by estrogen and progesterone.  These help prepare the breasts for milk production.  Each breast has lobes of glandular tissue with ducts that carry fluid toward the nipple.  Levels of prolactin increase after birth.  Prolactin is produced by the pituitary and it stimulates the breast to produce fluids.  Prolactin produces the fluid colustrum which contains milk sugar and milk protein but not milk fat.  The suckling 

action of the baby causes milk to flow from the glandular tissue to the nipple.  Sensory neurons in the aereola of the breast send sensory info to the brain.  As a result, oxytocin is released and causes smooth muscle contractions which helps move milk towards the nipple.  Oxytocin also effects the smooth muscles of the uterus causing it to return to normal shape and size.  

