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41.1 How Animals Reproduce

There are two patterns of reproduction:

1.
Asexual—only one parent is involved and the offspring are identical to the parent.

2.
Sexual—two parents are involved and the offspring are genetically unique.

A.
Asexual Reproduction

1. Hydra reproduce asexually by budding; a new individual arises as an outgrowth (bud) of a parent.
2. Flatworms can constrict into two halves, each half becoming a new individual.
3. Fragmentation followed by regeneration is seen among annelids, sponges, and echinoderms.

B.
Sexual Reproduction

1.
In sexual reproduction, the egg of one parent is fertilized by the sperm of the other; most animals are dioecious (having separate sexes).

2.
Hermaphroditic organisms possess both male and female organs.

a. Earthworms undergo cross-fertilization.

b. Tapeworms are capable of self-fertilization.

c. Sequential hermaphroditism, or sex reversal, involves the changing of sex; a male wrasse (a reef fish) has a harem but if the male dies, the largest female becomes a male.

3.
Gonads are organs specialized to produce gametes.

a.
Sponges are an exception since their collar cells give rise to sperm and eggs.

b.
Hydras produce only temporary gonads in the fall when sexual reproduction occurs.

c.
Animals in other phyla have permanent gonads.

4.
There are two types of gonads: testes produce sperm and ovaries produce eggs.

5.
Eggs and sperm cells derive from germ cells that specialize early for this development.

6.
Other cells in the gonads support and nourish the developing gametes or produce hormones for reproduction.

7.
Accessory organs form ducts and storage areas that aid in bringing gametes together.
8. Parthenogenesis is sexual reproduction in which an unfertilized egg develops into a complete individual.

a. Parthenogenesis can be seen in honeybees.

b. Queen bee makes and stores sperm to selectively fertilize eggs.

c. Unfertilized eggs become haploid males.

9. External fertilization is when gametes are released and unite outside the body of the reproducing animals.

a. External fertilization can be seen in fishes.
8.
Sexually-reproducing animals have various methods to ensure that the gametes unite. 

a.
Aquatic animals that practice external fertilization must synchronize egg release.

b.
The lunar cycle is one trigger that cues animals by tides.

c.
Hundreds of thousands of palolo worms rise to the surface to release eggs during a 2–4 hour period.

9.
Copulation is sexual union to facilitate the reception of sperm by a female.

a.
The penis is a male copulatory organ typical of terrestrial males; it deposits sperm into the female’s vagina.

b.
Birds lack a penis or vagina; they transfer sperm from cloaca to cloaca.

c.
Female damselflies curls her abdomen forward to receive sperm previously deposited in a pouch by the male, and copulation doesn’t occur.

C.
Life History Strategies

1. Many aquatic animals use external fertilization; eggs and sperm join outside the body in the water.

2. Terrestrial animals tend to practice internal fertilization; eggs and sperm join inside the female’s body.
3. Both types of animals are usually oviparous; they deposit eggs in the external environment.
4. Some aquatic animals like oysters are ovoviviparous and retain their eggs and release the young able to fend for themselves.

5. Reptiles and birds provide their eggs with extramembryonic membranes and yolk to supply the embryo with food and prevent it from drying out.

6. Placental mammals are viviparous, producing living young.
a. The nutrients needed for development are constantly supplied by the mother.
b. The placenta is a complex organ comprised of maternal and embryonic tissues.

41.2 Human Male Reproductive System

A.
The Testes
1. Paired testes are suspended in the scrotal sacs of the scrotum.
2. The testes begin development in the abdominal cavity but descend into the scrotal sac during development. 
3. If the testes do not descend, without surgery or hormonal therapy, sterility results.
4. Sperm produced in the testes mature within the epididymidis.
a.
These are tightly coiled tubules outside of the testes in which the sperm undergo maturation.

b.
The maturation time in the epididymis is required for the sperm to develop the ability to swim to the egg.
5. Once sperm have matured, they are propelled into the vas deferens by muscular contractions.
6. A vasectomy is a surgical form of birth control in which the vas deferens are severed or blocked and sperm cannot complete their journey down the male reproductive tract.
7. Testicular cancer is the most common type of cancer of men between 15 – 34.
B.
Production of Sperm

1. A longitudinal section shows compartments called lobules, each of which contains one to three seminiferous tubules.

a.
Altogether, seminiferous tubules have a combined length of about 250 meters.

b.
In a microscopic cross section, tubules show cells undergoing spermatogenesis, a process of meiosis.

c.
The sustentacular (Sertoli) cells support, nourish, and regulate spermatogenic cells.
2.
Mature sperm (spermatozoa) have three parts.

a.
The sperm head contains a nucleus covered by an acrosome.

1)
An acrosome is a caplike covering over the anterior end of nucleus; it stores enzymes to penetrate the egg.

2)
A human egg is surrounded by several layers of cells and thick membrane; the enzymes allow the sperm to penetrate.

b.
The middle piece contains mitochondria wrapped around microtubules of the flagellum; the mitochondria provide the energy for movement.

c.
The tail also contains microtubules as components of a flagellum; its movement propels sperm.

C.
The Penis and Male Orgasm 

1. The penis is a cylindrical copulatory organ used to introduce spermatozoa into the female vagina.

a.
The penis has a long shaft and an enlarged tip called the glans penis.

b.
The glans penis is normally covered by a layer of skin called the foreskin; circumcision is the surgical removal of the foreskin soon after birth.

c.
Three columns of spongy, erectile tissue extend down the penile shaft.
d.
During sexual arousal, nervous reflexes cause an increase in the arterial blood flow to the penis.

e.
Increased blood flow fills and distends the erectile tissue, and the penis stiffens and increases in size.

f.
These changes cause an erection; failure to achieve an erection is called erectile dysfunction.

2.
Semen (seminal fluid) is thick, whitish fluid that contains sperm and glandular secretions.

a.
The seminal fluid is formed by the seminal vesicles, prostate gland, and bulbourethral glands.

b.
The seminal vesicles lie at the base of the urinary bladder.

1)
Each joins a vasa deferensia to form an ejaculatory duct that enters the urethra.

2)
They secrete into the ejaculatory duct a thick fluid containing nutrients for use by the sperm. 

c.
The prostate gland is located just below the urinary bladder and surrounds the upper portion of the urethra.

1)
It secretes a milky, slightly alkaline solution that promotes sperm motility and viability.

2)
In older men, the prostate gland may become enlarged and constrict the urethra. 

3)
Prostate cancer is also common in older men. 

d.
The bulbourethral glands are located below the prostate gland and on either side of the urethra; they release mucus secretions that provide lubrication. 
1)
A small amount of secretion from the bulbourethral glands may leak from the end of the penis; it functions to clean the urethra of acid but it may contain sperm.
3.
Ejaculation results in the expulsion of semen; this is achieved at the peak of sexual arousal.

4.
The first phase of ejaculation is emission.

a.
Nerve impulses from the spine trigger the epididymides and vasa deferentia to contract.

b.
Subsequent motility causes the sperm to enter the ejaculatory duct; seminal vesicles, the prostate gland, and the bulbourethral glands release their secretions.

6.
The second phase of ejaculation is expulsion.

a.
Rhythmical contractions at the base of the penis and within the urethral wall expel the semen in spurts.

b.
The urinary bladder sphincter contracts so semen cannot enter the bladder.  

7.
The third phase of ejaculation is orgasm.

a. An orgasm is the physiological and psychological sensations that occur at the climax of sexual stimulation.

b. An erection lasts for a limited time and the penis generally returns to a flaccid state following ejaculation.
c. A refractory period follows during which stimulation does not bring about an erection.

10.
The ejaculated semen of an average human male contains between 50 – 150 million sperm per mL.

a.
Oligozoospermia, low sperm concentration, is defined as less than 15 million sperm per mL of ejaculation.

11.
Erectile dysfunction (ED) may be caused by: certain medications, illicit drugs, psychological factors, or anything that affects blood flow.
D.
Hormonal Regulation in Males

1.
The hypothalamus has ultimate control of the testes’ sexual function through secreting of gonadotropic-releasing hormone (GnRH) that stimulates the pituitary to produce gonadotropic hormones.

2.
There are two gonadotropic hormones: follicle-stimulating hormone (FSH) and luteinizing hormone (LH) found in both males and females.

3.
In males, FSH stimulates spermatogenesis in the seminiferous tubules.

4.
In males, luteinizing hormone (LH) is also called interstitial cell-stimulating hormone (ICSH); it stimulates testosterone secretion by interstitial cells of the testes.

5.
The seminiferous tubules also release the hormone inhibin.
6.
The hypothalamus‑pituitary‑testis systems are involved in a negative feedback relationship that maintains a fairly constant production of sperm and testosterone.

7.
Testosterone is the main sex hormone in males.

a. Testosterone is essential for the development of male secondary sex characteristics that develop at puberty, and for the maturation of sperm.

1) It causes the tallness, longer legs, and broader shoulders of males.

2) Testosterone causes the larynx and vocal cords to enlarge, thus causing a deeper voice.

3) It is responsible for greater muscle strength of males; some athletes take supplemental anabolic steroids (that are natural or synthetic testosterone).

4) Testosterone causes males to develop hair on the face, chest, and back.

5) Testosterone is also involved in triggering baldness if baldness genes are present.

41.3 Human Female Reproductive System

A.
The Ovaries, Uterus, and Vagina

1.
The female reproductive system includes: ovaries, oviducts, uterus, and vagina.

2.
The ovaries produce a secondary oocyte each month; the ovaries are located in the pelvic cavity.

3.
The oviducts (uterine tubes, fallopian tubes) extend from the ovaries to the uterus.

a.
The oviducts are not attached to the ovaries.

b.
Fingerlike projections called fimbriae sweep over the ovaries and waft in the egg when it erupts.

c.
This is the normal site for fertilization; the embryo is slowly moved by ciliary movement toward the uterus.

d.
Tubal ligation is a surgery in which oviducts are either burned or clipped shut so that sperm cannot reach the oocyte.

4.
Ovaries alternate in producing one oocyte each month.

a. A released oocyte is called an egg.
b. Estrogen and progesterone are female sex hormones produced by the ovaries.

5.
The uterus is a hollow, thick-walled muscular organ the size and shape of an inverted pear.

a.
An embryo completes development by embedding itself in uterine lining, the endometrium.
b.
The narrow end of the uterus is the cervix. 

c.
A small opening at the cervix of the uterus leads to the vaginal canal.

5.
The vagina is a tube at a 45o angle with the small of the back.

a.
Its mucosal lining lies in folds and it can extend, as necessary in childbirth.

b.
It receives the penis during copulation and also serves as the birth canal.

B.
The Female Orgasm   

1. 
The external genitalia of women are known collectively as the vulva.
a. The mons pubis, labia minora, and labia majora are to the side of the vaginal and urethral openings. 

b. At the front juncture of the labia minora is the clitoris.

1) This is homologous to the penis in males.

2) The clitoris has a short shaft of erectile tissue and is capped by a pea-shaped glans.

3) It contains many sensory receptors that allow it to function as a sexually sensitive organ.

c.  Orgasm involves the release of neuromuscular tension in the muscles of the genital area, vagina, and uterus.

C.
The Ovarian Cycle
1. As a follicle matures during the ovarian cycle, it develops from a primary follicle to a secondary follicle to a vesicular (Graafian) follicle.

2. As oogenesis occurs, a secondary follicle contains a secondary oocyte pushed to one side of fluid-filled cavity.

3. The vesicular follicle fills with fluid until the follicle wall balloons out on the surface and bursts, releasing a secondary oocyte surrounded by a zona pellucida and follicular cells.

a. Ovulation is the rupture of the vesicular follicle with the discharge of the secondary oocyte into the oviduct. 
b. The secondary oocyte completes a second meiotic cell division when fertilization occurs.
c. Meanwhile, the follicle develops into the corpus luteum; if pregnancy does not occur, the corpus luteum begins to degenerate in 10 days.

4. Phases of the Ovarian Cycle

a. The ovarian cycle is under the control of gonadotropic hormones: follicle-stimulating hormone (FSH) and luteinizing hormone (LH).

b. The gonadotropic hormones are not present constantly but are secreted at different rates during the cycle.

c. During the follicular phase, FSH promotes the development of a follicle that secretes estrogens.

d. As the estrogen level in the blood rises, it exerts feedback control over the anterior pituitary secretion of FSH; the follicular phase comes to an end.

e. Estrogen levels in the blood rise, causing the hypothalamus to secret more GnRH; this causes a surge in LH secretion.

f. The LH surge then triggers ovulation.

g. The luteal phase is the second half of the ovarian cycle following ovulation.

1) LH promotes the development of the corpus luteum, which secretes large amounts of progesterone.

2) As the blood level of progesterone rises, negative feedback to the anterior pituitary’s secretion of LH causes the corpus luteum to degenerate.

3) As the luteal phase ends, menstruation occurs.

D.
The Uterine Cycle

1. Estrogens and progesterone affect the endometrium of the uterus to cause a cycle of events known as the uterine cycle.
2. An average 28-day uterine cycle is divided into four phases.

a.
During days 1–5, low levels of estrogen and progesterone in the body cause menstruation.
b.
During days 6–13, an increased production of estrogens by an ovarian follicle causes the endometrium to thicken and become vascular and glandular (proliferative phase).

c.
Ovulation usually occurs on day 14 of the 28-day cycle.

d.
Days 15–28 see increased production of progesterone by the corpus luteum that causes the endometrium to double in thickness; uterine glands mature, producing a thick mucoid secretion; this is the secretory phase.

1)
The endometrium is now prepared to receive a developing embryo.

2) If no pregnancy occurs, the progesterone and estrogen levels decline and the corpus luteum degenerates.

3) With low levels of progesterone, the uterine lining also begins to degenerate.

3. Menstruation is the periodic shedding of tissue and blood from the endometrium; this lining disintegrates and the blood vessels rupture.

a. A flow of blood and tissues passes out through the vagina.

b. The enzyme fibrinolysin prevents the blood from clotting.

c. The first menstrual period, menarche, typically occurs between the ages of 11 and 13.

d. If menarche does not occur by age 16, amenorrhea exists.

1) Primary amenorrhea is usually caused by nonfunctional ovaries or developmental abnormalities.

2) Secondary amenorrhea may be caused by weight loss or excessive exercise.

e. Menopause, when menstruation ceases because the ovaries are no longer functioning, usually occurs between the ages of 45 and 55.

1) Menopause is not complete until menstruation is absent for a year.

E.
 Fertilization and Pregnancy

1.
If fertilization occurs, the embryo begins development as it travels down the oviduct to the uterus.

2.
The embryo becomes embedded in the endometrium several days following fertilization.

3.
The placenta develops from both maternal and embryonic tissues.

a.
The placenta functions to exchange gases and nutrients between the fetal and maternal circulation. 

b.
There is normally no mixing of the blood between the maternal and fetal circulations.  

4.
Initially, the placenta produces human chorionic gonadotropin (HCG) which maintains the corpus luteum.

5.
The corpus luteum is maintained by the HCG until the placenta produces its own progesterone and estrogens.

6.
The progesterone and estrogens have two effects at this stage.

a.
They shut down the anterior pituitary so that no new follicles mature. 

b.
They maintain the lining of the uterus so the corpus luteum is not needed.

7.
There is no menstruation during pregnancy.

F.
 Estrogen and Progesterone

1.
Estrogens maintain the normal development of the related organs and are responsible for the secondary sex characteristics of females.

2.
There is less body and facial hair, and more fat beneath the skin provides a more rounded appearance.

3.
The pelvic girdle enlarges and the pelvic cavity is larger; therefore, women have wider hips.

4.
Both estrogen and progesterone are required for breast development.

G.
The Female Breast

1.
The female breast contains 15–24 lobules, each with a mammary duct. 
2.
The mammary duct begins at the nipple and divides into numerous ducts which end in alveoli (blind sacs).

3.
The hormone prolactin is needed for lactation (milk production) to begin.

4. Production of prolactin is suppressed by the feedback inhibition that estrogens and progesterone have on the anterior pituitary during pregnancy; therefore, it takes a couple of days after delivery of a baby for milk production to begin.

5. The breasts produce a watery, yellowish white fluid (colostrum) similar to milk but containing more protein and less fat, and it is rich in antibodies providing some immunity to a newborn.
6. Milk contains water, proteins, amino acids, sugars, and lysozymes and contains 750 calories per liter.
7. Breast cancer is the most common form of cancer in females after skin cancer; women should have regular breast checks and mammograms when recommended.
8. Breast cancer treatments include: surgery, radiation, chemotherapy, hormonal therapy and targeted therapy.
41.4  Control of Human Reproduction

A.
Traditional Birth Control Methods

1. The most reliable method of birth control is abstinence; it has the advantage of preventing transmission of a sexually transmitted disease.
2. Male and female condoms are other means to help prevent pregnancy.
1. Morning-after Pills

1. These regimens either prevent fertilization or stop a fertilized egg from implanting.

2. Preven is a kit of four synthetic progesterone pills; the medication makes it difficult for the embryo to implant in the endometrium; it is considered 85% effective.

3. Plan B is available without a prescription and is up to 89% effective in preventing pregnancy if taken within 72 hours of unprotected sex.

4. Ella (ulipristal acetate) requires a presecription and can be taken up to five days after unprotected sex.

a. Ella may be more effective than Plan B.

5. Mifepristone, also known as RU-486 or the “abortion pill,” causes the loss of an implanted embryo.

a. It blocks the progesterone receptors of the endometrial cells.
b.
Without functioning receptors for progesterone, the uterine lining sloughs off, carrying the embryo with it.


c.
Taken in conjunction with a prostaglandin to induce uterine contractions, it is 95% effective.

d.
It is approved for early medical abortion, not for emergency contraception.
B.     Vaccines

1. Contraceptive vaccines are being developed to immunize women against HCG.

C.
Male Hormonal Birth Control

1. Male hormonal birth control is still in the experimental stage.

2. Methods of hormonal birth control may include: implants, pills, patches, and injections to suppress sperm production.

D.
Reproductive Technologies

1. Infertility is the inability of a couple to achieve pregnancy after one year of regular, unprotected intercourse.

2. Sometimes the causes of infertility may be corrected by medication intervention so that couples can have children.

a.
It is possible for women to take fertility drugs; these treatments may cause multiple ovulations and multiple births.

3.
If unable to have children, many couples choose to adopt children.

4.
Assisted reproductive technologies (ART) have been developed to increase the chance of pregnancy.

a.
Sperm and/or oocytes are retrieved from the testes and ovaries, and fertilization takes place in a clinical or laboratory setting.

5.
Artificial Insemination by Donor (AID)

1. A sperm sample is injected into the vagina. 

2. If the husband’s sperm count is low, many samples can be combined. 

3. Artificial insemination from a donor is necessary when the husband lacks viable sperm. 

4. Intrauterine insemination (IUI) can be coordinated with drugs used to stimulate the ovaries.

5. With artificial insemination, sperm can be sorted into those that are X-bearing (producing a girl) or Y-bearing (producing a boy).

6.
In Vitro Fertilization (IVF)

a.
In IVF, conception occurs in laboratory glassware. 

b. Ultrasound machines spot maturing follicles and a laparoscope is used to harvest the eggs using a needle.

c. When sperm and egg are combined in glassware, they can be transferred to the uterus after 2–4 days.

d. While in glassware, the new embryos can be tested for genetic diseases.

9. Gamete Intrafallopian Transfer (GIFT)

6.  A gamete is a sex cell, either a sperm or an oocyte.

7. Due to the low success rate of IVF (15–20%), GIFT immediately places the sperm and oocyte in the oviduct.

8. A variation is to fertilize the eggs in the laboratory and then place the zygotes in the oviducts.

10. Surrogate Mothers

9. Women can be contracted and paid to have babies; they are then surrogate mothers.

10. The sperm and/or egg can be contributed by the contracting parents.

11. Intracytoplasmic Sperm Injection (ICSI)

11. A single sperm is injected into an oocyte.

12. This is used when a man has severe infertility problems.

E.
Preimplantation Genetic Diagnosis (Nature of Science reading)
1. 
Parents may want to determine whether their offspring will be free of a genetic disorder.

2.
This testing can be done by determining the genotype of the embryo.

3.
Following in vitro fertilization (IVF), only embryos that will not have the genetic disorders of interest are placed in the uterus to continue developing.

4.
It is possible to test the oocyte if the disorder of concern is recessive.

a.
By testing the polar body for the recessive mutated allele, those embryos are rejected, and only the oocyte that has the normal dominant alleles are placed in the uterus for development.

41.5 Sexually Transmitted Diseases

1.
Sexually transmitted diseases (STDs) are caused by organisms ranging from viruses to arthropods.

2.
Humans cannot develop lasting immunity to any STDs; therefore, prompt medical treatment should be received when exposed to an STD.
A.
Viral STDs
1. AIDS
a. Acquired immunodeficiency syndrome (AIDS) is caused by the human immunodeficiency virus (HIV).
b. Transmission

1)
AIDS is transmitted by sexual contact with an infected person (vaginal or rectal intercourse and oral/genital contact).

2)
Needle sharing among intravenous drug users is a high-risk behavior.

3)
Transfusions of blood or clotting factors are now a rare mode of transmission and can be screened.
4)
Cultural factors such as polygamy and misconceptions about condoms preventing HIV transmission may increase the risk of HIV infection.

c.
Stages and Symptoms of an HIV infection
1) HIV attacks the helper T cells that stimulate the activity of B lymphocytes to produce antibodies. 

2) After an HIV infection begins, helper T cells decline in number and a person becomes more susceptible to infections.
3) HIV has three categories of infection:

i. Category A patients have greater than 500 CD4+ T cells per microliter of blood.

1. They lack symptoms or have enlarged lymph nodes.

ii. Category B patients have between 200 – 499 CD4+ T cells per microliter of blood.

a. They begin to suffer from opportunistic infections (OIs).

iii. Category C patients have true AIDs, less than 200 CD4+ T cells per microliter of blood.
13. Treating or Preventing HIV Infection
1) Even though there is no cure for AIDS, a treatment called highly active antiretroviral therapy (HAART) is usually able to stop HIV replication.

2) HAART uses a combination of drugs that interfere with the life cycle of HIV.

3) Entry inhibitors stop HIV from entering a cell.

4) Reverse transcriptase inhibitors (e.g., AZT) interfere with the enzyme reverse transcriptase.

5) Integrase inhibitors prevent HIV from inserting its own genetic material into that of the host.

6) Protease inhibitors prevent protease from processing newly created polypeptides.

2.
Genital Warts


a.
Genital warts are caused by the human papillomaviruses (HPVs).


b.
Many carriers are asymptomatic or they have minimal symptoms.

c.
If visible warts are removed, they may recur.

e.
Approximately ten types of HPVs are now associated with cancer of the cervix as well as tumors of the vulva, vagina, anus, and penis.

f.
A Pap smear may detect cervical cancer.

g.
The vaccine Gardasil is available to prevent infection with the four most common types of HPV found in the United States.

3.
Genital Herpes

a.
Genital herpes is caused by the herpes simplex virus.

b.
Type 1causes cold sores and fever blisters; type 2 more often causes genital herpes.

c.
Individuals infected with this type of virus can be asymptomatic carriers.

d.
Symptoms include painful ulcers on the genitals, fever, painful urination, and swollen lymph nodes.

e.
Exposure to herpes in the birth canal can cause neurological disorders and even death in a newborn; birth by cesarean section avoids this possibility.

4.
Viral Hepatitis

a.
Hepatitis A is usually acquired from sewage-contaminated drinking water but is also an STD contracted by oral-anal contact.

b.
Hepatitis B is spread in the same manner as HIV but is more infectious; a vaccine is available.

B.
Bacterial STDs

1.
Chlamydia
a. Chlamydia is named for the bacterium that causes it: Chlamydia trachomatis.
b. It is the most common STD in the U.S.

c. New chlamydial infections have increased faster than any other STD.
d. It also causes cervical ulcerations which increase the risk of acquiring AIDS.
e. It also causes pelvic inflammatory disease (PID).
f. If a baby is exposed at birth, inflammation of the eyes or pneumonia can result.

2.
Gonorrhea 

a. Gonorrhea is caused by the bacterium Neisseria gonorrhoeae.

b. Male diagnosis is not difficult: typical symptoms include urination pain and a thick, greenish yellow discharge.

c. In males and females, latent infections lead to pelvic inflammatory disease (PID); the vas deferens or the oviducts become infected and inflamed.

d. As these tubes heal, they may become partially blocked, resulting in sterility or infertility.

e. If a baby is exposed at birth, an eye infection can lead to blindness; therefore all newborns are given eye drops.

f. Gonorrhea proctitis is an infection of the anus; gonorrhea can infect the mouth, throat, tonsils, heart, and joints.

g. Previously easily cured by antibiotics, modern strains are becoming antibiotic resistant.

3.
Syphilis

a.
Syphilis is caused by the bacterium Treponema pallidum.

b.
This disease has three stages typically separated by latent periods.

1)
The primary stage involves the appearance of a hard chancre (ulcerated sore).

2)
The second stage involves the appearance of a rash all over the body, including the palms and feet.

3)
The third stage involves neurological and cardiac disorders.

i.
An infected individual may become mentally retarded, blind, walk with a shuffle, or become insane.

ii.
Large destructive ulcers (gummas) develop on the skin or within internal organs.

c.
Syphilitic bacteria can cross the placenta, causing birth defects or stillbirth.

d.
There is an antibiotic to treat syphilis if caught in its early stages.
C.
Vaginal Infections
1.
Bacterial vaginosis (BV) is caused by Gardnerella vaginalis, Trichomonas vaginalis (a flagellated protozoa), or Candida albicans (a yeast).

2.
The protozoan infection causes a frothy, foul-smelling discharge with itching.

3.
The Candida yeast infection causes a white, curdy discharge with itching.

4.
Candida albicans is a normally-occurring organism in the vagina; yeast infections can result from taking birth-control pill or antibiotics.
5.
Trichomonas vaginalis symptoms include asymptomatic in males, and a foul-smelling, yellow-green exudate and itching of the vulva/vagina in women.
D.
Preventing Transmission of STDs (Biological Systems reading)
1.
Sexual activities transmit STDs

a.
Ways to prevent the transmission of STDs include:

1)
Abstain from sexual intercourse.

2)
Refrain from multiple sex partners or having relations with someone who has multiple sex partners.

3)
Remember that the highest rate of increase of HIV infection is in heterosexuals.

4)
Be aware that having relations with an intravenous drug user is risky.

5)
Uncircumcised males are more likely to become infected with an STD than a circumcised male.

6)
Avoid anal-rectal intercourse.

2.
Unsafe sexual practices transmit STDs

a.
To reduce the risk of transmitting or contracting an STD:

1)
Always use a latex condom during sexual intercourse.

2)
Avoid fellatio (kissing and inserting of the penis into the partner’s mouth) and cunnilingus (kissing and insertion of the tongue into the vagina).

3)
Be cautious about the use of alcohol or any drug that may prevent you from being able to control your behavior.

3.
Drug use transmits Hepatitis and HIV

a.
Stop or do not start the habit of injecting drugs into your veins.

b.
Always use a new sterile needle for injection or one that has been cleaned in bleach.

