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Unit 12 – Human Reproduction & Development (Chapter 33)
Read Chapter 33 page 720 and answer the questions that follow.
SEXUAL REPRODUCTION IN ANIMALS

Sexual reproduction in animals involves two sexes, male and female. The sexes are characterized by their sex organs, or gonads. Gonads produce sex cells (called gametes). The male gonads are the testes; they produce male gametes called sperm.  The female gonads are the ovaries; they produce female gametes called eggs.

Some organisms (such as earthworms) contain both testes and ovaries in one individual; these organisms are called hermaphrodites.

1.
Organs that produce gametes are called _________________________________ ______________________

2.
The male gamete is the _______________and the female gamete is the _________________

3.
Organisms having both testes and ovaries are called _______________________________
THE FEMALE REPRODUCTIVE SYSTEM

The female gonads, the ovaries, are located in the abdominal cavity close to the oviducts, or Fallopian tubes. The ovaries secrete female sex hormones and they are the site of development of the eggs, or ova. Eggs released from the ovaries are drawn into the oviducts by the action of ciliated cells. The oviducts lead into the uterus, a hollow, pear-shaped, muscular organ. At the bottom of the uterus is an opening surrounded by a muscular ring called the cervix. The cervix opens into a tube, the vagina, which opens to the outside of the body.
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4.  Label the parts indicated on the following diagram:

(ovary, oviduct, uterus, anus, cervix, vagina, urethra, bladder)
5.  Eggs are produced in which structure? ______________________

6.  Eggs enter the uterus through which structure?______________________

7.  Development of the fertilized 
     egg occurs within the _____________________
8.  Eggs mature in what structures found in the ovaries?

9.  Describe ovulation:

Name:______________________________________   Per._____  Due_________  Assign #2
Unit 12 – Human Reproduction & Development (Chapter 33)
Read Chapter 33 page 721 and answer the questions that follow.
THE MALE REPRODUCTIVE SYSTEM

The pair of male gonads, the testes, are contained in a small pouch called the scrotum. The testes secrete the male sex hormones and they are the site of sperm production. The sperm are produced in the highly coiled seminiferous tubules. They pass from there to the epididymis, where they are stored. From the epididymis, the sperm enter the vas deferens, a tube that joins the urethra. Secretions from the seminal vesicles, the prostate gland, and Cowper’s glands (bulbourehtral) form a fluid that is a medium for the sperm. The sperm plus the secretions of these glands form the liquid semen. The semen is carried to the outside of the body by the urethra, which runs through the penis.
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1.  Label the parts indicated on the diagram.


(bladder, prostate gland, penis, scrotum, testi, epididymis, anus, 


cowpers gland, urethra, vas deferens, seminal vesicles)
2.
  Sperm are produced in the ______________________

3.
  Name the three glands that add fluids to the sperm:


 a.


  b.


c.

4.
  What is the mixture of sperm and fluid secretions 



from glands known as?____________________

5.  Describe what happens to sperm in the epididymis:
GAMETOGENESIS

Gametogenesis is the formation of specialized sex cells, or gametes. There is generally a large, nonmotile female gamete called an egg and a much smaller, motile male gamete called a sperm.
Oogenesis

The production of eggs, or ova, occurs in the female gonads—the ovaries. Mature eggs develop from oogonia, which enlarge to form primary oocytes.  The primary oocyte undergoes the first meiotic division, producing one secondary oocyte and one small polar body. The secondary oocyte undergoes the second meiotic division, producing one ootid and one polar body. The polar body from the first

meiotic division may also divide, forming two polar bodies. All polar bodies disintegrate. The ootid grows into a mature ovum. The ovum (egg) is a nonmotile cell that contains a small quantity of stored food.  Due to unequal cytokinesis, the mature ovum has much more cytoplasm than the polar bodies.
Refer to your notes on page 3.
5.  Is the primary oocyte diploid (2n) or haploid (n)?
6.  Eggs are produced by a type of gametogenesis called _____________________

7.  The ovum is larger than the polar bodies because it contains a greater amount of ____________________

Spermatogenesis

Spernatogenesis, the production of sperm, occurs in the male gonads—the testes. In some animals, sperm develop only during specific mating seasons. In others, including humans, sperm are produced all year long.  The sperm develop from unspecialized cells called spermatogonia. Spermatogene​sis begins with the formation of primary spermatocytes from spermatogonia. The first meiotic division of the primary spermatocytes produces two secondary spermato​cytes. The second meiotic division of the two secondary spermatocytes produces four spermatids. The spermatids develop into mature sperm, but there is no further cell division.

Refer to your notes on page 3.

1.  Is the primary spermatocyte diploid (2n) or haploid (n)?

2.  Sperm are produced by a type of gametogenesis called _____________________

3.  How many functional sperm cells are produced from one spermatocyte? ______________
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Unit 12 – Human Reproduction & Development (Chapter 33)
THE MENSTRUAL CYCLE

Within the ovaries each egg is surrounded by a special cell called a follicle. About once a month, stimulated by follicle-stimulating hormone from the pituitary, one or more of the follicles fill with fluid. The follicle cells secrete estrogen, which causes the lining of the uterus to thicken in preparation for implantation of the embryo. Approximately two weeks after the last menstrual period, the follicle bursts at the surface of the ovary, releasing the egg. This is call ovulation. The egg passes into the oviduct. The space of the burst follicle is quickly filled with cells, forming the corpus luteum. The corpus luteum is stimulated by luteinizing hormone from the pituitary to secrete progesterone, which also stimulates the thickening of the uterine wall. If sperm are present, the egg may be fertilized while in the oviduct. If fertilization does occur, the egg passes into the uterus where it becomes embedded in the uterine wall and develops. In this case the corpus luteum is maintained and continues to secrete progesterone, which maintains the uterine wall.
If fertilization does not occur, the egg degenerates. Without fertilization, the corpus luteum also degenerates within about two weeks. Without the progesterone from the corpus luteum, the uterine wall breaks down, and the flow of menstrual blood begins. The flow consists of blood from broken vessels and pieces of the uterine lining. It lasts about four days. The progesterone secreted by the corpus luteum inhibits the development of follicles. When the corpus luteum degenerates, the progesterone level drops, and a follicle begins to ripen.

1.   What is a follicle?
2.   What hormone stimulates the follicle to fill with fluid?  Where does that hormone come from? 
3.   What is the function of the corpus luteum?
4.   Describe the 2 roles of luteinizing hormone (LH) in the menstrual cycle.

5.
Using the numbers 1—10, indicate the proper sequence of events in the menstrual cycle. Number 1 has been given.

	Sequence
	Event in Menstrual Cycle

	
	Maturation of follicle.

	
	Formation of corpus luteum.

	
	Secretion of luteinizing hormone.

	1
	Secretion of follicle-stimulating hormone (FSH).

	
	Secretion of progesterone.

	
	Uterine lining degenerates.

	
	Estrogen stimulates uterine lining to thicken.

	
	Ovulation occurs.

	
	Corpus Luteum degenerates.

	
	Menstruation occurs.
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6.
Label the parts indicated on the following diagram of a sperm.
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ANIMAL DEVELOPMENT

EXTERNAL DEVELOPMENT


In most fish and amphibians, eggs are fertilized externally in the water. The eggs and sperm of these animals are released in great numbers to ensure fertilization and the survival of some of the zygotes. The fertilized eggs develop in the water, utilizing food stored in the form of yolk. There is no protective shell around the egg, only a surrounding membrane. There is an exchange of materials between the inside of the egg and the environment through the membrane.


Reptiles, birds, and some primitive mammals produce shelled eggs. The eggs are fertilized internally and are then surrounded by the shell. In most cases the shell-covered egg is deposited outside the body of the female and develops externally.  The shell protects the egg but must be permeable to allow for exchange of gases. The developing embryo is nourished by the yolk stored in the egg.  Birds incubate their eggs and care for their young after the eggs hatch.  The shell-covered egg is deposited outside the body of the female and the embryo develops externally. The developing embryo is nourished by the yolk stored in the egg. Birds incubate their eggs and care for their young after hatch.


There are varying degrees of parental care in reptiles, while the primitive mammals incubate their eggs and care for their young.

1. The source of nourishment for developing fish embryos is ________________, 

found in the ____________________

2.
Why are fish eggs and sperm released in such large numbers?

4.
What are the characteristics of the shell surrounding bird eggs?

5.    What are some of the advantages of the shelled eggs produced by birds and reptiles over the unshelled eggs of fish and amphibians?

INTERNAL DEVELOPMENT

In some fish and reptiles there is internal fertilization, and the eggs are retained within the body of the female. When the eggs hatch, the young are released. But these are exceptions -- internal development occurs primarily among mammals.

Placental Mammals


In most mammals, including humans, the embryo develops within the uterus of the mother. It receives essential materials and eliminates wastes through a structure called the placenta. The placenta allows the diffusion of materials between the blood of the embryo and the blood of the mother. The young of placental mammals are cared for by the mother after birth and are fed milk from the mother’s mammary glands.


Pouched mammals, such as the kangaroo and the opossum, are classified as marsupials.  After fertilization, the young are retained within the mother for a short period and are born in a very immature state.  They crawl from the birth canal up to the pouch where the mother’s mammary (milk) glands are located, and each one becomes attached to a nipple.  The young then continue their development in the warm protected pouch.

1.  What are the functions of the placenta?

2.  Name three placental mammals other than humans.  ____________   __________  _____________

3 Pouched mammals are classified as ___________and are nourished by _____________.
4.  The only marsupial common to the Western Hemisphere is the ________________.
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FERTILIZATION

Fertilization is the union of an egg cell nucleus and a sperm cell nucleus. Fertilization occurs when a sperm penetrates the cell membrane of the egg (ovum) and the haploid sperm nucleus unites with the haploid egg nucleus, forming a diploid zygote nucleus.  

In most aquatic organisms, fertilization is external; it occurs outside of the female’s body (in the water).  But in terrestrial (land-dwelling) organism, fertilization is internal (occurs inside the female’s body).

1.  What is fertilization?

2.  The union of a sperm nucleus and an egg nucleus forms a diploid cell called the ______________________
3.
 Name two groups of animals that reproduce chiefly by external fertilization.

4.
What are some advantages of internal fertilization over external fertilization?

HUMAN FERTILIZATION, IMPLANTATION, AND DEVELOPMENT

Fertilization in humans generally occurs in the oviducts (fallopian tubes), and development begins there. Within about 5 to 10 days, the embryo enters the uterus and becomes implanted in the uterine wall.  

5.  Fertilization in humans generally occurs in what structure?  _______________________

6.  Where does implantation of the embryo take place? 
7.  How is fertilization of a single egg by more than one sperm (multiple fertilization) prevented?

EMBRYONIC DEVELOPMENT 
The development of the embryo begins after fertilization. It follows a well-defined pattern of growth and differentiation. Embryonic development is controlled, for the most part, by the genes—the hereditary material contributed by both parents. Development may occur either in the external environment or within the body of a parent (internal development).

After fertilization, the zygote (fertilized egg) divides by mitosis into two cells. Mitotic division, which is called cleavage in embryos, continues, eventually forming a solid ball of cells. This is the morula stage. As cleavage continues, the center of the ball becomes hollow. This is the blastula stage. With still further cleavage, an inward growth of cells at a particular point results in the formation of a pocket, which pushes into the hollow center of the ball. This is the gastrula stage.

Within the double-walled gastrula three distinct layers of embryonic tissue—called the germ layers—develop. The inner layer is the endoderm. The endoderm will develop into the lining of the digestive and respiratory tracts of the embryo.  The outer wall of the gastrula forms the ectoderm. The skin and nervous system will develop from the ectoderm.   And between the ectoderm and endoderm a middle layer called the mesoderm forms.  All of the other body systems not mentioned above (the muscular and skeletal systems, the reproductive and excretory and circulatory systems) develop from the mesoderm (middle layer).

8. Label each stage of embryonic development shown in the following diagrams.
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CHOICES: gastrula with 3 germ layers, blastula,  zygote (fertilized egg),  morula,    gastrula

9.  List some tissues, organs, and organ systems that develop from each embryonic germ layer:

	ENDODERM
	MESODERM
	ECTODERM

	
	
	

	
	
	

	
	
	


10. Mitotic division in embryonic development is commonly called __________________________

11.  What is differentiation?
MULTIPLE BIRTHS  


Occasionally, more than one infant is produced in a single pregnancy.  Identical twins (also called mononzygotic) are produced when one single embryo separates in two during very early stages of development.  Identical twins are always of the same sex and are physically very similar because of their identical genetic makeup. Fraternal twins occur when two eggs are released at the same time and both are fertilized (by two different sperm). Fraternal twins are no more alike than ordinary siblings, and they may be of different sexes.



12.  Twins that develop from a single egg are called
twins, while twins that
      develop from two separate eggs are called _______________________ twins.


13.
Must fraternal twins be of the same sex?  Explain.   

14.  What are “Supertwins”? 
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1.  Explain the function of the placenta during pregnancy:
2.  What is the embryo is attached to the placenta by?
3.  Exchange of gases, nutrients, and wastes between the fetal and maternal sides of the placenta occurs by what process?













          (recall high to low)


4.  The extra-embryonic membrane responsible for the implantation and development of the placenta is the:
5.
What is the purpose of amniotic fluid?
6.
The duration of a pregnancy in humans is approximately ________ months; it is broken into 3 month phases called 
_______________________.

7.  The rhythmic contractions of the uterine muscles just prior to birth are referred to as:_______________________
8.    How can poor nutrition affect a developing fetus?
9.   Describe the fetus during the second trimester:

10.  Describe an important developmental event for each of the following:

	Infancy
	

	Childhood
	

	Adolescence
	

	Adulthood
	

	Old age
	


11. Describe menopause:
12.  List one viral and one bacterial STD and describe their cures or treatments:

13.  Give one reason why it is important to understand how your reproductive system functions:
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BIRTH CONTROL METHODS

What is the best method of birth control (or contraception)?

Bear in mind that NO method of birth control prevents pregnancy all of the time. Birth control methods can fail. But you can greatly increase a method’s success rate by using it correctly all of the time. The only way to be sure you never get pregnant is to not have sex (abstinence).

What are the different birth control methods that I can use?

There are many methods of birth control that can be used. Keep in mind that most birth control does NOT protect you from HIV or other sexually transmitted diseases (STDs) like gonorrhea, herpes, and chlamydia. Other than not having sex, the best protection against STDs and HIV is the male latex condom. The female condom may give some STD protection. Other birth control methods that involve using a spermicide (a cream or jelly that kills sperm) also may give some protection against chlamydia and gonorrhea. Don’t forget that all of the methods we talk about below work best if used correctly. Be sure you know the correct way to use them. Sometimes health care providers do not explain how to use a method because they may think you already know how. For example, some people do not know that you can put on a male condom “inside out.” Also, not everyone knows that you need to leave a “reservoir’ or space at the tip of the condom for the sperm and fluid when a man ejaculates. The more you know about the correct way to use birth control, the more control you will have over deciding if and when you want to become pregnant.  Here is a list of birth control methods with estimates of effectiveness, or how well they work in preventing pregnancy when used correctly, for each method:

Continuous Abstinence -This means not having sexual intercourse at any time. It is the only sure way to prevent pregnancy. This method is 100% effective at preventing pregnancy and STD’s.

The Male Condom ‘- Condoms are called barrier methods of birth control because they put up a block, or barrier, which keeps the sperm from reaching the egg. Only latex or polyurethane (because some people are allergic to latex) condoms are proven to help protect against STDs, including HIV. “Natural” or “lambskin” condoms made from animal products also are available. But lambskin condoms are not recommended for STD prevention because they have tiny pores that may allow for the passage of viruses like HIV, hepatitis B and herpes. Male condoms are 86 to 98% effective at preventing pregnancy. Condoms can only be used once. You can buy them at a drug store. Condoms come lubricated and non-lubricated. You can use KY jelly or water-based lubricants, which you can buy at a drug store. Oil-based lubricants like massage oils, baby oil, lotions, or petroleum jelly will weaken the condom, causing it to tear or break. Always keep condoms in a cool, dry place. If you keep them in a hot place (like a wallet, pocket, or glove compartment), the latex breaks down, causing the condom to tear or break.

Oral Contraceptives - Also called ‘the pill,” it contains the hormones estrogen and progestin. A pill is taken daily to block the release of eggs from the ovaries. It also lightens the flow of a female’s period and protects against pelvic inflammatory disease (PID), ovarian cancer, and endometrial cancer. It does not protect against STDs or HIV. The pill is 95 to 99.9% effective at preventing pregnancy if used correctly. A prescription and visits with a health care provider are necessary.

Copper T IUD (Intrauterine Device) - An IUD is a small device that is shaped in the form of a “T.” Your health care provider places it inside the uterus of a female. The IUD releases a small amount of a hormone that keeps her from getting pregnant. The arms of the Copper T IUD contain some copper, which stops fertilization by preventing sperm from making their way up through the uterus into the fallopian tubes. If fertilization does occur, the IUD would prevent the fertilized egg from implanting in the lining of the uterus. The Copper T IUD can stay in your uterus for up to 10 years. It does not protect against STDs or HIV. This IUD is 99% effective at preventing pregnancy. Requires visits with a health care provider to have it inserted and to make sure there are no problems.

The Female Condom - Worn by the woman, this barrier method keeps sperm from getting into her body. It is made of polyurethane, is packaged with a lubricant, and may protect against STDs, including HIV. It can be inserted up to 24 hours prior to sexual intercourse. Female condoms are 79 to 95% effective at preventing pregnancy. There is only one kind of female condom and its brand name is Reality. Purchase at a drug store.

Diaphragm or Cervical Cap - These are barrier methods of birth control, where the sperm are blocked from reaching the egg. The diaphragm is shaped like a shallow latex cup. The cervical cap is a thimble-shaped latex cup. Both come in different sizes and a woman needs a health care provider to “fit” her for one. Before sexual intercourse, you use them with spermicide (to block or kill sperm) and place them up inside your vagina to cover your cervix (the opening to the womb). You can buy spermicide gel or foam at a drug store. Spermicide may also help protect her from the STDs gonorrhea and chlamydia if they have nonoxynol-9 in them. The diaphragm is 80 to 94% effective at preventing pregnancy. The cervical cap is 80 to 90% effective at preventing pregnancy for women who have not had a child, and 60 to 80% for women who have had a child.

How effective is withdrawal as a birth control method?

Withdrawal is not the most effective birth control method. It works much better when a male condom is used. Withdrawal refers to when a man takes his penis out of a woman’s vagina (or “pulls out”) before he ejaculates, or has an orgasm. This stops the sperm from going to the egg. “Pulling out” can be hard for a man to do and it takes a lot of self-control. When you use withdrawal, you can also be at risk for getting pregnant BEFORE the man pulls out. When a man’s penis first becomes erect, there can be fluid (called pre-ejaculate fluid) on the tip of the penis that has sperm in it. This sperm can get a woman pregnant. Withdrawal also does not protect you from STDs or HIV.

Will birth control pills protect me from HIV, the virus that causes AIDS, and other STDs?

Some people wrongly believe that if they take birth control pills, they are protecting themselves not only from getting pregnant but also from infection with HIV and other sexually transmitted diseases (STDs). Birth control pills or other types of birth control, such as intrauterine devices (IUD5), Norplant, or tubal ligation will NOT protect you from HIV and other STDs.

The male latex condom is the only birth control method that is proven to help protect you from HIV and other STDs

For More Information...

You can find out more about birth control methods by contacting the National

Women’s Health Information Center at (800) 994-WOMAN (9662) or the following

organizations:

Planned Parenthood Federation of America

Phone Number(s): (800) 230-7526

Internet Address: http://www. plannedparenthood.orci/

American College of Obstetricians and Gynecologists (ACOG) Resource

Center

Phone Number(s): (800) 762-2264 x 192 (for publications requests only)

Internet Address: http://www.acog.orci/
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1.
What method of birth control is 100% effective at preventing pregnancy?

2.
Is there a time during a woman’s menstrual cycle that is 100% safe to have unprotected sex?

3.
Do most birth control methods protect you against sexually transmitted diseases (STDs)?

4.
List in order (from best to worst) the methods of birth control that may protect against sexually transmitted diseases (STDs).

a.

b.

C.

5.
According to the information you read, it is not safe to store male condoms in a warm place. Why?

6.
Oral contraceptives use hormones to prevent pregnancy. How do the hormones prevent pregnancy?

7.
The Copper T IUD may allow fertilization to take place, but prevents implantation of the developing embryo. Where does fertilization and implantation usually take place in a womans body?

8.
Why is withdrawal an ineffective method of birth control?
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1.  The following diagrams show fertilization and early human embryonic development. 
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Label the sperm cell, egg cell, zygote, blastula, and gastrula.

2.
 Cleavage is cell division that takes place after fertilization. Is cleavage an example of meiosis or mitosis?

3. What are the functions of the following organs or extra-embryonic membranes? 




Chorion

Allantois

Amnion

Placenta

Umbilical cord

4. The following diagrams show forms of gametogenesis.

Label spermatogenesis, sperm cells, oogenesis, an egg cell, and polar bodies.       
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5.  What is the difference between spermatogenesis and oogenesis?
This is a diagram of the human menstrual cycle.  Refer to it to answer the question that follows.
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6. From what structure are the hormones secreted from and what are their effects?

Hormone
              Secreted from
       Effects on Target Tissue


Follicle Stimulating

Hormone (FSH)


Estrogen



Luteinizing Hormone (LH)



Progesterone
7.
Compare and contrast identical and fraternal twins.

8.
The following are diagrams of the male and female reproductive organs. Answer the questions that follow each set of diagrams
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9.  Sperm and urine travel through this structure to the outside of the body _____________________
10.  Responsible for keeping sperm at the appropriate temperature _______________________

11.  Testosterone is made here. _______________________

12.  Where is sperm made? _____________________  Where does sperm Mature? ___________________
13.  Responsible for adding fluids to sperm cells to create semen. _______________________
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14.  Where would you find follicles? _______________________

15.  Where are egg cells made? _______________________

16.  Fertilization usually occurs here. _______________________

17.  Implantation and development of an embryo occurs here. _______________________

18.  The penis enters here during sexual intercourse. _______________________

19.  Menstruation is the shedding of the lining of this structure. _______________________
20.  Write the approximate time (in days) for each of the following events in humans

Gestation period:  ______ days
Menstrual cycle:  ______ days

Menstruation:  ______ days
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