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Ch. 15 - Continuance of Human Life
Section 15.1 - The Human Reproductive System
· Humans reproduce by sexual reproduction.

· Sexual reproduction produces the variations which are necessary for a species to maintain homeostasis or balance.

· As a species, humans have a high degree of variation and this variation has helped us to populate the entire planet.

· Our reproductive system is one of the main reasons why we have been so successful as a species.

The Male Reproductive System
· In males, the reproductive system begins to form when the fetus is eight weeks old and is fully functional at the end of puberty ( around 13 years of age ).

· Puberty is the stage when reproductive hormones are formed and reproductive development begins.  Viable sperm are able to be produced by the end of puberty.

· The male reproductive system is made up of a number of parts, see Fig. 15.2, P. 487.

· Both the testes and penis are outside the body cavity of the male.  

· The testes produces both sperm and reproductive hormones.  They are formed inside the body, but descend into the scrotum during the last two months of fetal development.  In the scrotum, the testes have a cooler temperature than the body cavity, by 2 - 3 degrees.  This temperature difference is necessary for the sperm to develop properly.

· The penis transfers sperm into the female reproductive system during sexual intercourse.

· The testes are made up of long, coiled tubes called the seminiferous tubules and these are surrounded by cells called interstitial cells. { See Fig. 15.3, P. 488 }

· Spermatogenesis, the production of sperm, occurs in the seminiferous tubules.  

· Within the seminiferous tubules, sertoli cells, support, regulate and nourish the developing sperm.

· Once formed, sperm move to the epididymis where they become mature and motile.

· During sexual arousal, the soft tissue of the penis fills with blood making the penis erect.  The sperm then move out of the epididymis through a tube called the sperm duct or vas deferens.

· As it moves through this duct, the sperm mixes with a fluid that is produced by three glands called ;

1. Seminal vesicles

2. Prostate gland

3. Cowper(s gland

· The seminal vesicles produce a mucus-like fluid which contains a sugar called fructose.  Fructose is used to provide energy for the sperm.

· The prostate gland and the cowper(s gland both secrete an alkaline fluid ( base ) which is used to neutralize acids in the female(s reproductive tract.

· The mixture of sperm and fluid is called semen.  This mixture passes into a tube called the urethra.  The urethra passes through the center of the penis and carries the semen to the outside of the male(s body, a process called ejaculation.

Male Reproductive Hormones
· There are several hormones involved in the male reproductive system.  These include ;

1. Follicle stimulating hormone ( FSH )

2. Inhibin

3. Luteinizing hormone ( LH )

4. Testosterone

· FSH, which is produced by the anterior pituitary gland, stimulates the process of spermatogenesis in the testes.

· Inhibin is a hormone which is released by the seminiferous tubules.  Inhibin works as a negative feedback loop on the hypothalamus.  It causes the hypothalamus to slow down the production of FSH.  FSH and inhibin work together to control how quickly sperm are formed.

· LH, which is also produced by the anterior pituitary gland, stimulates the interstitial cells of the testes to produce the male sex hormones ( androgens ) such as testosterone.

· Testosterone is the major male sex hormone and is responsible for the development of the male secondary sexual characteristics.  These characteristics include ;

1. Enlargement of the penis and testes.

2. Enlargement of the larynx or Adam(s apple.

3. Promotes the development of muscle tissue over fat.

4. Stimulates the growth of hair on the face, chest, 

            under the arms, and around the genitals.

The Female Reproductive System
· The female reproductive system is very different from the male system in both structure and function.

· It performs many functions ;

1. It produces the female reproductive cell or ovum.

2. It maintains a fertilized egg ( zygote ) through its

    development as an embryo and fetus.

3. It allows for the birth of a baby.

· There are a variety of parts which make up the female reproductive system, see Fig. 15.5, P. 490.

· The vagina is an opening which allows the erect penis to enter the female during sexual intercourse.  It is here that sperm are deposited inside the female.  It also allows the fetus to exit the female during childbirth.

· At the end of the vagina is a narrowing called the cervix.  This structure serves as both an entrance and exit to the uterus.  

· Next we have the uterus or womb.  This is a thick walled muscular organ which is approximately the size of a fist.  However, during pregnancy it can expand to six times its usual size to accommodate the fetus.  The inside of the uterus has a lining called the endometrium. This lining has a large number of blood vessels which provide nutrients to the developing fetus. 

· The uterus is connected to the ovaries by tubes called the oviducts or fallopian tubes.  The ovaries produce the ova or eggs.  The oviducts transfer the ovum or egg from the ovary to the uterus.  

· The egg is actually fertilized by a sperm inside the oviduct and is then swept down to the uterus by cilia which are located on the inside of the oviduct.  

· At the end of the oviduct, near the ovary, there are a number of finger-like projections called fimbriae.  These structures brush the ovary to stimulate it to release the egg.  Once released, the egg is swept into the oviduct by the fimbriae.

Female Reproductive Hormones
· Puberty in females begins earlier than in boys.  In North America, girls enter puberty around the age of nine or ten.  It is later in some countries.  There have been reported cases of girls beginning puberty at three years of age.

· The onset of puberty is directly linked to diet.  Girls who have a healthy diet tend to enter puberty at an earlier age while those who have a poor diet enter at a later age.

· As well, scientists are investigating a variety of social and environmental factors which make affect the age of puberty.

· Puberty is triggered by the hypothalamus.  This structure releases chemicals that begin the production of reproductive hormones.  

· Like males, females have a number of hormones.  These include ;

· Follicle Stimulating Hormone ( FSH )

· Luteinizing Hormone ( LH )

· Estrogen

· Progesterone

· From the age of 8 to 12, there is a gradual rise in the level of hormones in the female(s body.  In the early teens, the level rises sharply.

· The increased level of hormones stimulates the development of secondary sexual characteristics in the female which include ;

· Development of breasts

· Growth of hair around the genitals and under the arms

· Widening of the hips

· Increased body fat

· The reproductive hormones follow a cyclical pattern which we call the menstrual cycle.  This cycle usually lasts around 28 days, but can vary in length from 20 to 45 days.  It can also differ in its starting time from month to month.

· The menstrual cycle is also controlled by the hypothalamus.  The hypothalamus releases chemicals which stimulate the anterior pituitary gland to release two hormones ; FSH and LH.  These hormones play a major role in stimulating the release of follicles which are groups of cells that contain the ovum or egg. 

· Women are born with over 2 million follicles, but will only release around 400 during her reproductive life.

· The menstrual cycle occurs in a number of stages which include ;

· Follicular stage

· Ovulation

· Luteal stage

· Menstruation

· The follicular stage is the initial stage of the menstrual cycle.  An increase in the level of FSH stimulates the follicles to release high levels of estrogen into the bloodstream.  The estrogen stimulates the endometrium of the uterus to thicken and also causes an increased blood supply to the endometrium in preparation for a possible pregnancy.  The estrogen also causes a decrease in the amount of FSH being produced from the anterior pituitary gland ( negative feedback loop ).  It also causes the hypothalamus to release large amounts of LH which will trigger a follicle to release of an ovum.

· At around the midpoint of the menstrual cycle, 14 days, the second stage called ovulation occurs.   The ovum is released from the ovary into the oviduct.  After the egg is released, the empty follicle changes into a structure called the corpus luteum.  This structure is a group of cells which produce the hormone progesterone.

· Ovulation is a signal for the luteal stage to begin.  In this stage, LH stimulates the corpus luteum to produce the hormone progesterone. This hormone inhibits the development of any other follicles and this makes sure that only one ovum ( egg ) is released during the menstrual cycle.  Progesterone also inhibits the production of LH.  Eventually the corpus luteum breaks down and the luteal stage ends.

· As the progesterone level decreases, the blood supply to the endometrium of the uterus also decreases.  This causes menstruation.  During menstruation, a number of things occur ;

· The endometrium breaks down

· Blood vessels in the endometrium rupture

· Tissues and blood flow out of the vagina

As menstruation begins, the first stage of the 

menstrual cycle ( follicular stage ) begins once again.

Female Hormone Treatments
· As a woman ages there is a decrease in the hormones which are produced in her body.  As the hormone level decreases, the female(s body stops going through the menstrual cycle, we call this menopause.

· Both during and after menopause, the female(s body goes through a series of changes which include ;

· A rise in cholesterol level

· A decrease in bone mass

· Constricting and dilating of blood vessels to produce what we call hot flashes

· Mood changes

· Because of these changes, doctors will prescribe low levels of estrogen and progesterone hormones to lessen the symptoms, this is called hormone replacement therapy.

· There are both positive benefits and negative side-effects of this therapy.  

· The positive benefits include ;

· Relief of menopausal symptoms such as hot flashes, night sweats and sleep disturbance.

· Prevention of bone loss ( osteoporosis ).

· Improved memory.

· Decrease in urinary infections.

· Decrease in macular degeneration.

· The negative side-effects include ;

· Irregular vaginal bleeding

· Stomach upset

· Severe headaches

· Formation of blood clots

· Increased risk of breast cancer

· Increased risk of uterine cancer

· Edema ( water retention )

· Increased risk of heart attack

· Fluctuations of blood sugar level

Sexually Transmitted Infections 

· Sexually transmitted infections ( STIs ) are diseases which are transmitted mainly through sexual contact.

· Most are caused by viruses and bacteria.

· Some of these infections are curable while others are simply treatable.

· Examples of STIs include ;

· AIDS

· Chlamydia

· Hepatitis

· Genital Herpes

· Syphilis

· Gonorrhoea

AIDS
· AIDS is an acronym which stands for acquired immunodeficiency syndrome.

· AIDS is caused by the HIV virus which attacks an individuals immune system.

· As it attacks the immune system, the level of helper T cells in the blood decreases and this makes the person susceptible to a number of different infections.  These infections will make the person sick and can cause death.

· The HIV virus is transmitted through a number of ways ;

· Sexual contact with an infected person including vaginal intercourse, anal / rectal intercourse, and oral / genital contact.

· The sharing of needles among intravenous drug users.

· Blood transfusions, however today most blood is screened for the presence of the HIV virus.

· Breast feeding of an infant through an infected mother(s milk.

· AIDS occurs in three stages ; Stages A, B, and C.

· Stage A :

This stage lasts for about a year.  The infected person 

has no symptoms, but can infect others with the virus.

The person remains healthy as long as the individual(s

body can continue to produce enough T cells to 

replace those which are destroyed.

· Stage B :

This stage can last from 6 to 8 years.  This stage

occurs when the body cannot replace T cells fast 

enough.  A number of symptoms begin to surface 

during this stage ;

· Swelling of the lymph nodes

· Weight loss

· Night sweats

· Fatigue

· Fever

· Diarrhea

· Infections

· Stage C :

This is the final stage of AIDS.  At this point we say

that an individual has full blown AIDS.  The person 

suffers nervous disorders and diseases such as 

pneumonia and skin cancer.  If proper treatment is not

obtained, the individual will die within seven to nine

years.

Chlamydia
· This is an infection which is caused by a bacteria called Chlamydia trachomatis.

· In the year 2001, there were 49,000 cases of chlamydia reported.

· It is most common in people between the ages of 15 to 24.

· Symptoms of chlamydia infection include ;

· In men, a burning sensation when urinating and a possible bloody discharge from the penis.

· In women, vaginal discharge, urinary tract infection, pain when urinating and fever.

· Up to 75% of all chlamydia cases are not detected by the individuals until irreversible damage has been done.  An undetected infection in females can cause ;

· Ulcers on the cervix and oviducts

· Increased risk of acquiring AIDS

· Pelvic inflammatory disease ( PID ) which can cause blockages in the oviducts and thus infertility.

· There are effective tests for chlamydia, which help to diagnose it early.  If diagnosed early enough, chlamydia can be treated successfully with antibiotics and the infected individual will not suffer any permanent effects.

Hepatitis
· Hepatitis is an infection which is caused by three different types of viruses.  Thus, there are three types of hepatitis ; Hepatitis A, Hepatitis B, and Hepatitis C.

· Hepatitis A :

This type of hepatitis is usually contracted by drinking

water which has been contaminated by sewage.  It can

also be transmitted through oral or anal contact.

· Hepatitis B :

This type of hepatitis is spread through sexual contact,

blood transfusions, and the exchange of body fluids.

· Hepatitis C :

This type of hepatitis is spread by sharing infected 

needles or syringes.

· Symptoms of hepatitis include ;

· Fever

· Headache

· Nausea

· Loss of appetite

· Abdominal pain

· Yellow jaundiced skin

· Infection of the liver

· Liver failure

· Liver cancer

· There are vaccines for both hepatitis A and B, but none for hepatitis C.

Genital Herpes
· This is a viral infection which can be caused by two different viruses ;  

1. Herpes simplex 1 ( HSV 1 )

2. Herpes simplex 2 ( HSV 2 )

· Herpes simplex 1 causes cold sores and fever blisters on the mouth.

· Herpes simplex 2 causes genital herpes and is acquired through sexual contact.

· Symptoms may include ;

· Tingling or itching.

· Blisters on the genitals, buttocks, thighs, or internal tissues which will rupture.

· Flu-like symptoms.

· Outbreaks of herpes are triggered by fever, stress, sunlight, vaginal intercourse, or certain foods.

· There are no tests to determine if an individual has genital herpes.

· There is no cure for herpes.  Once infected, an individual has the infection for life.  However, there are antiviral medications which can be used to decrease the severity of an outbreak.

· When an individual has herpes sores, he / she has an increased risk of AIDS infection.  This is especially true for infants who are exposed to the herpes virus during birth.

Syphilis
· This is an infection which is caused by a bacteria called Treponema pallidum.

· This infection occurs in three stages ;

1. The first stage is defined by ulcerated sores with 

    hard edges called chancers appearing at the 

    infection site.

2. In the second stage a rash appears.  This rash may

    appear anywhere on the skin, but will usually 

    appear on the palms of the hands or on the soles of 

    the feet.

3. During the third stage the infection affects both the

    cardiovascular and nervous systems.

    Symptoms of the infection at the third stage may

    include ;

    <
Mental illness

    <
Blindness

    <
A shuffled walk

    <
Heart disease

    <
Large ulcers called Gummas on the skin and on internal organs.

· Today, syphillis can be treated with antibiotics such as penicillin.

· It can be diagnosed in a number of ways ;

· Blood tests

· Recognition of symptoms

· Identification of the bacteria with a microscope

Gonorrhoea
· This infection is caused by a bacteria called Neisseria gonorrhoeae.

· It can cause infection of the urethra, cervix, rectum and throat.

· Symptoms of gonorrhoea can cause ;

· Pain during urination

· A greenish-yellow discharge from the urethra

· Blocked oviducts

· Infections of the joints, heart valves and the brain.

· Treatment is usually through the use of antibiotics.

Section 15.2 ( Reproductive Control
Introduction
· The use of technologies to control reproduction is a highly controversial topic.

· These technologies can be divided into two categories;

1. Technologies that enhance reproductive potential.

2. Technologies that reduce reproductive potential.

Infertility
· Couples who are unable to have any children are called sterile while those couples who have fewer children than they want to are called infertile.

· A woman may be sterile or infertile for a number of reasons including ;

· Blocked oviducts

· Failure to ovulate

· Endometriosis, a condition in which the endometrium grows outside the uterus.

· Damaged eggs

· A man may be sterile or infertile for a number of reasons including ;

· Obstructions in the vas deferens or epididymis.

· Low sperm count.

· A high level of abnormal sperm.

Technological Solutions to Infertility
· Scientists have developed a number of ways to help infertile couples to have children, these include ;

· Artificial insemination ( AI )

· In vitro fertilization ( IVF )

· In vitro maturation ( IVM )

· Superovulation

· Surrogate motherhood

· Cryopreservation

{ See Table 15.1, P. 501 }

Controlling Reproduction
· There are also a number of technologies which can be used to reduce the chance of a woman becoming pregnant.

· The intentional prevention of conception is called contraception or birth control.

· Some common methods of birth control include ;

· Abstinence

· Vasectomy

· Birth control pills

· Tubal ligation

· The needle ( Depo - Provera )

· Contaceptive implant ( Norplant )

· Interuterine device ( IUD )

· Diaphragm

· Cervical cap

· Male condom

· Female condom

· Spermicidal jelly and foam

· Rhythm method

{ See Table 15.2, P. 502 }

Emergency Contraception

· This refers to medication which is taken after unprotected sexual intercourse to prevent pregnancy.

· The most common type of emergency contraception is the morning after pill.

· It can be taken up to three days after unprotected sex, but the sooner it is taken, the more chance of success.

· This pill will prevent pregnancy in two ways ;

1. High doses of estrogen and progesterone in the pill

    disrupts the uterine cycle and this prevents or delays 

    the release of an oocyte from the ovary.

2. If fertilization has already occurred, the embryo is 

    prevented from implanting itself in the 

    endometrium.

· Side effects from taking the morning after pill include nausea and vomiting.

Section 15.3 ( Development & Differentiation
Fertilization & Implantation
· Fertilization is the first stage of development which occurs when a sperm joins with an egg to form a zygote ( fertilized egg ).

· Only one sperm enters an egg.  After the sperm enters the egg, the egg is stimulated to develop an impenetrable coating around it to prevent other sperm from entering.

· Fertilization occurs in the oviduct ( fallopian tube ) and once it is formed the zygote travels down the length of the oviduct and into the uterus or womb.

· After it is formed the zygote goes through a series of cell divisions which we call cleavage.

· All of the cells which are produced from the cleavage process are identical and we call this group of identical cells a morula.  

· From the time a zygote is formed, until it begins to differentiate, we call an organism an embryo.

· By the time the embryo reaches the uterus it has formed into a hollow ball of cells called a blastocyst. The inner portion of the blastocyst contains a group of cells called the inner cell mass, this group of cells will develop into a fetus ( baby ).  The outer portion of the blastocyst contains a layer of cells called the trophoblast.  The trophoblast develops into membranes such as the amniotic sac which will nourish and protect the developing embryo.

· At the end of the first week of pregnancy, the embryo attaches itself to the endometrium of the uterus, a process called implantation.  

· After implantation, the cells of the trophoblast secrete a hormone called human chorionic gonadotropin 

( HCG ).  This hormone keeps the corpus luteum from 

dissolving.  The corpus luteum continues to produce 

the hormone progesterone which keeps the

endometrium thick and rich in blood, preventing 

menstruation.

Twins
· Normally, one egg is released from the ovaries during ovulation and is fertilized by a sperm to produce one offspring.

· However, one in every 86 births results in twins.

· There are two types of twins ;

1. Fraternal twins


2. Identical twins

· Fraternal twins form when two eggs are released from the ovaries and each egg is fertilized by a sperm.  Although they are called twins, the offspring are genetically different from each other.  About 70% of all twins are fraternal twins.

· Identical twins form from one fertilized egg.  In this situation, the single zygote splits into two halves during the early stages of its development.  Since they were both formed from a single cell, the offspring are genetically identical.  About 30% of all twins are identical twins.

Embryonic Development
· During the first week of its development, an embryo(s cells are identical to each other.  However, during the second week the cells begin to differentiate or specialize.

· This process of cell differentiation is called gastrulation.  At this stage, the embryo is called a gastrula.

· During gastrulation, the embryo(s cells develop into three distinct layers which include ;

1. Ectoderm

2. Mesoderm

3. Endoderm

· The cells in each of these layers are different from each other and each layer will eventually develop into different parts of the body. { See Fig. 15.14, P. 508 }

Primary Membranes
· Humans, like most other animals, go through the embryonic stages of zygote, morula, blastocyst, and gastrula.

· The primary membranes are not part of the actual embryo.  They are used to support, nourish and protect the embryo.

· The primary membranes in a human are very similar to those in a chicken embryo, See Fig. 15.15, P. 509.

· The four primary membranes include ;

· Chorion

· Amnion

· Allantois

· Yolk

· The chorion develops into the placenta.

· The allantois is used to collect waste.

· The amnion contains the amniotic fluid which helps to cushion and protect the developing embryo.

· The yolk or yolk sac is the site of the first blood cell formation.

Neural Development
· The nervous system develops from the mesoderm section of the gastrula.

· The mesoderm cells join together to form a structure called the notochord.

· In the third week of development, a neural tube forms and the embryo is now called a neurula.

· The anterior part of the neural tube eventually forms into a brain.

Differentiation
· Eventually, the three cell layers of the gastrula develop into different parts of the body, this is called differentiation.

· Over a period of 38 weeks, a tiny clump of identical cells develop into a human being with fully formed tissues and organs.

· The 38 weeks are divided into three time periods called trimesters.  These are called the first, second, and third trimesters.  Each trimester lasts about 3 months.

The First Trimester ( Weeks 1 - 12 )

· During this first stage a number of things develop in the embryo.

· At the end of 3 weeks, the embryo is called a neurula. At this stage the embryo has the beginnings of a nervous system.

· At the end of 4 weeks, the limbs, eyes and spine begin to form.

· At 8 to 9 weeks, the first bone cells begin to form.  The organism is known as a fetus at this stage.

· At 12 weeks, all of the major organs have started to form including ; the liver, stomach, brain, and heart.  As well, a noticeable head and limbs have developed.

· The fetus is only 100 mm long at the end of this stage.

The Second Trimester ( Weeks 13 - 24 )

· In this stage, the fetus develops an audible heartbeat.

· The skeleton begins to form.

· The brain and the nervous system develop further.

· The limbs continue to develop.

· At the end of 24 weeks, most of a fetus organs have developed.  The fetus is 300 mm long after 24 weeks.

The Third Trimester ( Weeks 25 - 38 )

· In the third trimester, the fetus size increases quickly.

· The immune system develops.

· The brain continues to grow and develop.

· The fetus opens its eyes at the end of the eighth month.

· At the end of 9 months, the fetus is around 525 mm long and weighs about 3.38 kg.

The Placenta & Umbilical Cord
· The placenta and umbilical cord provide the developing fetus with nourishment, oxygen and waste removal.

· The placenta is a thick membrane filled with blood vessels.  It is formed from the chorion membrane.  The placenta produces progesterone and estrogen.  These hormones prevent any new follicles from maturing and keeps the endometrium thick and filled with blood.  The placenta helps to provide nutrients and oxygen to the fetus and removes wastes.

· The umbilical cord is a tube which connects the fetus to the placenta.  

· Since the mother(s and fetus blood never mix, the placenta is very important in the diffusion of materials between the bloods of the mother and fetus.

Effects Of Teratogens On Development
· A pregnant mother transfers both beneficial and harmful substances to the fetus.

· Many harmful substances can affect the normal development of the fetus.  Substances which can cause a structural abnormality to a fetus during pregnancy are called teratogens.

· Examples of teratogens include ;

· Cigarette smoke

· Alcohol

· Prescription & Over the counter drugs

· Radiation ( X-rays, etc. )

· Pollutants

Birth
· The birth process is triggered by a number of hormones such as ;

· Progesterone

· Estrogen

· Prostaglandins

· Oxytocin

· etc.

· The prostaglandins and oxytocin cause the uterus to contract.   Contractions are the beginning of labour.

· Terms to know ;

· Breeched birth
· Caesarean section
· 3 stages of birth ( Dilation stage, Expulsion stage, Placental stage )

Lactation & The Suckling Reflex 
· Lactation is the formation and secretion of breast milk from the pregnant mother.

· This process is controlled by hormones.

· Prolactin is the hormone which controls the production of milk in a pregnant female.

· Initially, the breasts secrete a thin, yellowish fluid called colostrum, but eventually they secrete milk for the baby.

· A suckling baby will stimulate the release of milk from the female(s mammary glands.

· The suckling reflex is demonstrated in Fig. 15.22, P. 514.  It occurs in five stages ;

1. Suckling stimulates nerve endings in the nipple and areola of the breast.

2. Nerves carry the stimulus to the hypothalamus.

3. The hypothalamus produces oxytocin which is released by the posterior pituitary

     gland.

4. Oxytocin causes the mammary lobules to contract.

5. Milk letdown (release of milk) occurs.


