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UNIT 2: Part B
Reproduction and Development


Modes of Reproduction
1.  Asexual Reproduction
In many simple organisms, reproduction is not a very complicated thing.  It generally involves only one organism (parent cell) which divides by mitosis to produce 2 identical cells that are clones of the parent.  This means the resulting offspring have the exact same genetic information as the parent.

Asexual reproduction may include the following:

a. Binary Fission (p. 134): The parent cell splits in half producing two identical cells through mitosis.  Example: bacteria.
b. Fragmentation (p. 186, 153):  Pieces of the parent organism break off and are dispersed.  Each section is able to grow a new organism.  Example: houseplants grow from cuttings: fungi grown from hyphae
c. Budding (p. 186): A copy of the genetic material is made, and an outgrowth or bud begins to form through mitosis outside the body of the parent.  It continues to grow larger until it eventually breaks away to form a new individual.  Example: yeast; hydra
d. Sporulation/Spore Production (p.166, 154): A spore is a reproductive cell that can grow into a new cell through mitotic cell division.  Spores are stored in special spore cases until they are ready to be released.  If conditions are favourable, they will grow into individual cells.  Example: bread mold (Rhizopus)
e. Parthenogenesis (p.186): Through mitotic cell division, offspring are produced through unfertilized eggs.  Example: some insects (Balsam woolly aphid). Some lizards, some fish.
f. Regeneration:  A form of asexual reproduction that takes place in some invertebrates from the invertebrate kingdom.  This also produces offspring that are identical to the parent.  Example: Planaria, a type of flat worm, reproduces itself by dividing in two and regenerating the missing parts.  They also have the ability to regenerate injured body parts.
2.  Sexual Reproduction
Sexual reproduction is common among more complex organisms in both the plant and animal kingdoms.  Essentially, it involves two parents for the purpose of producing offspring.  All have similar stages of reproduction, as follows:

a. The process of meiosis for the purpose of producing gametes (sex cells known as the egg and sperm).

b. The joining of the male sex cell (sperm) with the female sex cell (egg) through fertilization

c. The production of the zygote as result of fertilization
d. The development of the embryo through mitosis into a mature individual

This process is cyclical in nature.  It starts over again and continues through the next generation of offspring it ensures the survival of the species.

Fertilization

This is the process in which a egg is fertilized by the sperm.  It can take place in one of two ways:

a. External Fertilization: In this case, the egg and the sperm meet outside the bodies of the parents.  This form is most likely to occur in water dwelling organisms such as fish and frogs.  The female usually produces are large number of eggs in an area that is relatively stable in terms of water currents.  The male usually swims to the egg cluster and releases his sperm.  This process is also referred to as spawning.
Frogs are a little more intimate in that when the female frog releases her eggs, the male hugs the female a releases his sperm over the egg cell.  This increases the chances for fertilization.

These organisms undergo several stages of development before reaching maturity.

b. Internal Fertilization:  This method is most suited to land dwelling organisms.  The male parent must have a specialized body part (penis) to deliver his sperm cells to the female.  Close body contact is required.  Examples: humans, cats, earthworms, dogs, mollusks.
Plant Reproduction

Textbook Reference:  pgs. 175-181

Use page 176 to define each of the following parts of a flower:

a. Anther

b. Pollen
c. Filament
d. stamen
e. Sepals
f. Petals
g. Pistil
h. Ovules
i. Ovary
j. Style
k. Stigma
Draw and label Figure 6.13 on page 176.

	


Pollen Development
(i) A pollen grain is an immature male gametophyte

(ii) It is produced within the sporangium of the anthers

(iii) The diploid microspore mother cell will undergo meiosis and form 4 haploid microspores

(iv) The microspore nuclei will undergo mitosis and produce a tube nucleus and a generative nucleus

(v) A thick wall forms around the spore in a specific pattern, producing the pollen grain or immature male gametophyte
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Ovule Development
(i) The ovule is an immature seed.  It is formed within the ovary and contains the female gametophyte.  The female gametophyte is the embryo sac.

(ii) The megaspore mother cell undergoes meiosis to form four haploid (N) megaspores

(iii) One of the four will continue to develop while the other 3 dissolve

(iv) The remaining megaspore grows and its nucleus will undergo 3 mitotic divisions, forming 1 large cell with 8 haploid nuclei

(v) This will develop into the embryo sac.  This sac contains a specific arrangement of the nuclei in the following order:  The egg is located near the micropyle surrounded by 2 other cells called the synergids.  At the opposite end three antipodal cells are found.  In the centre of the sac will be found 2 polar nuclei.

Angiosperms and Sexual Reproduction

The success of angiosperms is largely due to the structure of the flower for sexual reproduction.  The female reproductive organ is called the pistil (or the carpel) and the male reproductive organ is called the stamen.  For seeds and fruit to develop the following must happen:

· the pollen grains from the anther must reach the stigma of the pistil.  

· The pollen grain will grow an extension called a pollen tube to carry the sperm to the egg within the ovules of the ovary.  

· The sperm and egg unite to form a zygote.  

· The zygote undergoes mitosis to produce an embryo with an immature root, stem and one or two cotyledon.  

· The wall of the ovule hardens to become a protective seed coat.  

· The ovary develops into a fruit.

Fertilization in angiosperms requires two sperm cells.  One sperm cell unites with the egg to produce the zygote.  The other sperm cell combines with two haploid nuclei in a central cell to form the endosperm.  The endosperm is rich in starch and other food reserves..  Monocot seeds store most of their food in the endosperm.  Dicots store most of their nutrients in the developing cotyledons (germinating seed leaf).
Pollination
Pollination is the placement of the pollen on the stigma of the carpel.  This pollen transfer can be accomplished by wind, insects, built in mechanical discharge, and man.  Once the pollen lands on the stigma, a series of chemical reactions takes place allowing the pollen grain to begin producing a structure called the pollen tube.  As this is happening, the generative nucleus will divide to produce 2 sperm nuclei.  This pollen grain with the pollen tube and the 3 nuclei is considered to be the mature gametophyte.  

The pollen tube will work its way through the style of the carpel and touch the micropyle of the ovule.  Here the sperm nuclei will enter the embryo sac and fertilize the egg and the 2 polar nuclei; hence the term double fertilization.  The fertilized egg (2N) will develop into the immature seed plant, while the central cell will develop into the endosperm or food storage area of the seed.



Human Reproduction
Textbook Reference:  Chapter 15.1

Major Structures of the Male Reproductive System

Testes:  The testes are important in the productions of sperm.   The testes contain seminiferous tubules which are lined with sperm producing cells called spermatogonia. 

The testes also produce testosterone and other male sex hormones.  Testosterone stimulates the production of sperm and influences the appearance of secondary sex characteristics.

Scrotum: This is the external pouch that contains the testes.  It is important in the development of sperm because it keeps the temperature 1.5°C cooler than if the testes were inside the body.

Epididymus:  This a coiled tube that stores the sperm produced in the testes.  Sperm mature here for an 18 hour period.

Vas Deferans: This is the tube that extends from the epididymus and leads into the abdominal cavity.  It joins with the urethra.

GLANDS:  The following glands are responsible for producing the seminal fluid.  This fluid is secreted before the sperm enters the urethra.  The seminal fluid and the sperm is known as the seman.

· Seminal Vesicles: This gland secretes fructose that provides a source of energy for the sperm.

· Prostate Gland: This gland secretes an alkaline buffer that protects the sperm form the acidic environment of the vagina.

· Cowper’s Gland: This gland secretes mucus-rich fluids to assist in movement and to protect the sperm form the acid found in the urethra. 

	Diagram of the Male Reproductive Structures (page 487)




The Passageway of Sperm

The sperm are produced in the testes and travel to the epididymus where they mature for 18 hours.  They will then travel through the vas deferans and exit through the urethra.  In the female, the sperm must then travel through the vagina, cervix, uterus and in to the oviduct where fertilization may occur.

Major Structures of the Female Reproductive System

Ovary: The ovaries are responsible for the production of the egg (ovum).  The ovaries contain 200, 000 egg sacs called follicles.  Follicles contain immature eggs.  These eggs are all present at the time of an individual’s birth.  Only 500 of these eggs will mature during a woman’s lifetime.  The ovaries also produce the females sex hormones such as estrogen.  Estrogen is important in the menstrual cycle and in the development of secondary sex characteristics.

Oviduct (Fallopian Tube):  This is the passageway for the egg from the ovary to the uterus.  Fimbriae are finger-like projections at the opening of the oviduct that sweep over the ovaries. Cilia on the fimbriae create a current that draw the released egg from the abdominal cavity.  The oviduct is 10-12 cm in length.  It is also where fertilization will occur.

Uterus:  This is a fist-sized organ with thick muscular walls.  If fertilization occurs, the embryo will implant itself into the inner lining of the uterus called the endometrium.  The endometrium is well supplied with blood vessels to nourish the developing embryo and fetus.

Cervix:  This is the narrower end of the uterus.  It consists of a narrow muscular band designed to hold the fetus in place.

Vagina:  This provides the entry for sperm and the exit of the baby during birth.  It is very acidic to destroy any harmful microorganisms that may try to enter the vagina.

	Diagram of the Female Reproductive Structures (pages 490-1)




Passageway of the Egg

When an egg matures, its follicle moves to the surface of the ovary.  The follicle breaks open, releasing the egg into the abdominal cavity (ovulation).  The egg is drawn into the open end of the oviduct by cilia.  Fertilization occurs in the oviduct.  It will travel for 3 to 5 days along the oviduct to the uterus.  The embryo will implant into the endometrium of the uterus.  If the egg is not fertilized, it will deteriorate within 48 hours and die.

Male Reproductive Hormones

Textbook Reference:  Section 15.1,  pgs. 488-9
Describe the function of the following male hormones:

(i) Inhibin

(ii) Follicle Stimulating Hormone (FSH)

(iii) Luteinizing Hormone (LH)

(iv) Testosterone

	Draw the negative feedback loop shown in Figure 15.4 0n page 489.




Female Reproductive Hormones

Textbook Reference: Section 15.1,  pgs. 490-3
Describe the function of the following female hormones:

(v) Estrogen

(vi) Follicle Stimulating Hormone (FSH)

(vii) Luteinizing Hormone (LH)

(viii) Progesterone

	Draw the negative feedback loop shown in Figure 15.7 0n page 492.




Discuss the use of female hormone treatment in each of the following:

	(I) Birth Control Pills



	(II) Menopause




Benefits and Risks of Hormone Treatments

Textbook Reference: p.492-493

Describe the benefits and risks associated with hormone treatments for menopause and birth control pills in the table below.

	
	Benefits 
	Risks

	Menopause
	
	

	Birth Control Pills
	
	


The Menstrual Cycle

Textbook Reference: Section 15.1, pgs 490-95

The menstrual cycle results from the interaction of hormones that cause the release of the egg from the ovary and the preparation of the uterus for pregnancy.  If fertilization does not occur, the uterine wall breaks down and along with the unfertilized egg passes form the body.  The entire cycle takes about 28 days and can be divided into four stages:

1. The Follicle Stage:  The follicle stimulating hormone (FSH) and the lutienizing hormone (LH) are secreted form the pituitary gland.  They travel to the ovary and cause several follicles to begin growing.  One follicle will grow faster and the other follicles will stop developing.

The follicle fills with fluid and protrudes from the surface of the ovary.  Estrogen is secreted by the follicle and causes the endometrium to thicken and the blood supply to increase to the uterus.  This stage takes between 10- 14 days.

2. Ovulation:  The high level of estrogen in the blood causes the pituitary gland to decrease the secretion of FSH and increase the secretion of LH.  A burst of LH is observed around the 14th day in the bloodstream.  This causes the follicle to rupture, releasing the egg into the abdominal cavity.

3. The Corpus Luteum Stage:  LH converts the follicle into a yellow structure called the corpus luteum.  The corpus luteum secretes progesterone that continues to prepare the endometrium for pregnancy.  Progesterone also prevents the release of LH.

If pregnancy occurs, it will remain active for several weeks.  Otherwise, it will last for 10-14 days before it breaks down because a decrease in LH.

4. Menstruation:  Without the corpus luteum, progesterone levels fall off and cause the endometrium to break down.  This starts at the first day of the cycle.

Blood, endometrial tissue and the unfertilized egg leave through the vagina.  This lasts between 3 to 5 days.

Since estrogen and progesterone levels are low, FSH and LH can be released and the cycle begins again.

Oral Contraceptives

These operate by creating high levels of estrogen and/or progesterone.  These hormones suppress the release of FSH.  This prevents follicle development and the egg can not be released.

INFERTILITY AND TECHNOLOGICAL SOLUTIONS

Identify the causes of male and female infertility in the table below (pages 500-1)

	Male Infertility
	Female Infertility

	
	


Complete table 15.1 on Reproductive Technologies on page 501

	Technology
	How it Works
	Who uses it

	Artificial Insemination (AI)
	
	

	In Vitro Fertilization (IVF)
	
	

	In Vitro Maturation (IVM)
	
	

	Superovulation
	
	

	Surrogate Motherhood
	
	

	Embryo Storage (cryopreservation)
	
	


CONCEPTION CONTROL TECHNOLOGIES: Use Table 15.2 on page 502 to complete the table below:

	Method
	Effectiveness
	Description
	How it Works
	Risks

	Abstinence
	
	
	
	

	Birth control pills
	
	
	
	

	NorplantTM (implant)
	
	
	
	

	Morning after pill
	
	
	
	

	Depo-ProveraTM (needle)
	
	
	
	

	IUD (interuterine device)
	
	
	
	

	Tubal ligation
	
	
	
	

	Diaphragm
	
	
	
	

	Spermacidal jellies and foams
	
	
	
	

	Condom
	
	
	
	

	Vasectomy
	
	
	
	


CONCEPTION CONTROL TECHNOLOGIES AND POPULATION CONTROL
	1. Debate the merits of funding solutions to human infertility versus the funding of human population control in developing countries.  Which should be a priority?



	2. Examine the Biology Magazine on page 504: Population Control Policy in Andhra Pradesh.


SEXUALLY TRANSMITTED INFECTIONS (STI’s)

Describe each infection below, giving causes, symptoms, transmission and treatment.

	(i) HIV and AIDS



	(ii) Chlamydia



	(iii) Hepatitis



	(iv) Genital Herpes



	(v) Syphilis



	(vi) Gonorrhea




Fertilization and Development

Textbook Reference: Section 15.3
Fertilization

Fertilization will take place within 24 hours of ovulation.  It occurs in the upper one-third of the oviduct.

Upon penetration of the sperm, the ovum will undergo its second meiotic division.   Electrical and chemical properties of the ovum change, making it impossible for any other sperm to penetrate.  The acrosome of the sperm releases enzymes that digest the jelly coating around the egg and stimulates the egg to develop an impenetrable coat.

The sperm will discharge its nucleus into the ovum.  The haploid nuclei unite to form a diploid zygote.

Twins 

Twins are born are born about once for every 86 births.

Identical twins are formed when one embryo divides in two.  This division is believed to occur at the blastocyst stage and within the first five days of development.  Identical twins usually share the same placenta but may or may not share the same amnionic sac.  Identical twins share the same genetic information because they arise from one egg fertilized by one sperm.

Fraternal twins are formed when two eggs are released during ovulation .  These eggs are fertilized by two different sperm.  They are not genetically identical.  They will also have two different placentas and two different amnion.  70% of twins are fraternal.

Extraembryonic Membranes

Amnion:  After implantation, part of the trophoblast develops into a membrane called the amnion.  The amnion encloses the embryo throughout development.  It contains amniotic fluid that cushions the embryo against shock, protects it from dehydration, infection and changes in temperature.

Chorion:  A membrane called the chorion also develops from the trophoblast.  The chorion surrounds the amnion.

The chorion contains the chorionic villi.   They secrete chemicals that destroy the endometrial tissue to make more room for the developing embryo.  The chemicals secreted by the villi also open the capillaries of the endometrium so that the mother’s blood may surround the villi.  The villi will embed into the endometrium to give way to the formation of the placenta.

Placenta:  The placenta is derived partly from the uterine lining of the mother but mostly from the villi of the chorion.  It contains capillaries from the mother’s circulatory system that release blood to surround the villi.  The villi contain capillaries from the circulation system of the embryo.

The placenta allows for the exchange of nutrients from the mother and wastes from the embryo.  For example, the placenta will transport oxygen and remove carbon dioxide, transport dissolved food to the embryo and remove nitrogen containing wastes.

The embryo is attached to the placenta by the umbilical cord.

Umbilical Cord:  Arteries from the embryo extend through the umbilical cord to the placenta.  (These arteries form capillaries in the villi of the chorion in which substances may be exchanged with the mother’s blood.)  Umbilical veins carry substances back to the embryo.  It is formed from the allantois and the yolk sac.

Allantois:  This extraembryonic membrane develops from the yolk sac and helps dispose of the embryo’s nitrogenous wastes.  It forms part of the umbilical cord.

Yolk sac:  This extraembryonic membrane develops from the endoderm and produces the embryo’s first blood cells, germ cells and gives rise to the allantois.

	Draw Figure 15.15 on page 509



The Stages of Development

Fertilization:  When the sperm and the egg are united, it is considered to be a zygote.

Cleavage Stage: Upon fertilization, the zygote will undergo rapid mitotic divisions known as cleavage. No growth occurs at this point.  The zygote is the same size as the original egg.  

As the zygote is undergoing cleavage, it will form a solid cluster of cells called a morula. While the zygote is dividing, it travels down the oviduct and enters the uterus.  This takes about four days.  It is still the same size as the zygote.

The zygote will be considered to be an embryo until the bone cells begin to form in about four weeks.

The morula develops into a hollow ball of cells called a blastula. The blastula is the same size as the zygote.  It is the blastula that buries into the endometrium of the uterus.

The zygote remains unattached in the uterus for another 3 to 4 days.  It continues to divide to form the blastocyst (or blastula). 

The blastocyst consists of the following:

· A hollow fluid filled cavity called the blastocoel.

· An outer covering of cells called the trophoblast.  The trophoblast develops into membranes that support and protect the embryo.

· A group of cells called the inner cell mass that will eventually develop into the embryo.

	Diagram of Blastocyst




Implantation:  This occurs at about 6 or 7 days after fertilization.  The blastocyst buries into the endometrium.  It does this by secreting enzymes that digest part of the uterine lining.  The trophoblast secretes human chorionic gonadotropin (HCG) to prevent the corpus luteum from disintegrating.  The corpus luteum will continue to produce progesterone to maintain the endometrium

Gastrulation:  The cells continue to divide but push towards the interior.  This results in an opening called the blastopore that continues to migrate inwards.  The gastrula is still the same size as the original zygote.

	Diagram of Blastopore




In the later part of gastrulation, the cells undergo a process called differentiation.  Differentiation is known as the specialization of cells.  These cells eventually give rise to different tissue types.  Although these cells arise from the same genome and therefore contain identical genetic material, some genes are activated while others are not activated.  This is why cells become different.

Gastrulation occurs at about the 10th day of pregnancy.  During differentiation, it forms  three different germ layers.  These germ layers eventually give rise to the different tissues and organs:

1. Ectoderm:  This is the outer layer of cells.  It gives rise to such structures as the brain, spinal cord, nerves, outer layer of skin, nose, ear and parts of the eye.

2. Mesoderm:  This is the middle later of cells.  It gives rise to such structures as the skeleton, muscles, connective tissue, gonads, parts of the excretory system, inner layer of the skin, the blood and the blood vessels.

3. Endoderm:  This is the inner layer of cells.  It gives rise to the pancreas, liver, lining of the digestive system, lining of the lungs, thyroid, parathyroid and bladder.

Neural Development:  In the gastrula, the mesoderm cells will come together to form a rod called the notochord.  The notochord will eventually become the vertebrae.  The nervous system develops from the part of the ectoderm just above the notochord.  These cells begin to thicken above the notochord.  Folds develop on each side of a groove along this surface.  The folds become a tube when they fuse.  The embryo is called a neurula at this point.  This is during the third week.  The anterior of the neural tube will eventually become the brain.

	Draw Figure 15.16 on page 509 of the Neurula




Embryo Stage (Organogenesis):  Once the germ layers have formed, it is considered to be the embryo.  During the embryo stage, the organs begin development.  Certain structures are evident in different weeks of the pregnancy.

· Fourth Week:  The embryo appears to be bent cylinder.  The anterior brain is visible and a four chambered heart is also visible.
· Fourth and Fifth Week:  The arms and legs are beginning to appear.
· Six to Eight Weeks:  In this time, the major structures are established.  Facial features become apparent.  The skeleton is still cartilage.
Fetus: After the second month, it is considered to be the fetus.  All body structures have been established in the embryo stage.  Growth and refinement occur in the fetus stage.  Cartilage becomes replaced with bone.  Movement is also evident

Birth

Textbook Reference: Section 15.3

The birth process is controlled by several hormones.  Before birth the level of estrogen rises and increases the ability of the uterine muscles to contract.  At birth, the levels of estrogen and progesterone drop. Prostaglandins are believed to then enable the uterus to contract and to cause the release of oxytocin.  Oxytocin is secreted from the posterior pituitary gland and also increases the ability of the uterine muscles to contract.  At about 38 weeks, repeated contractions begin the process of labor.  

During the contractions, the amniotic membrane is forced into the birth canal.  The amniotic membrane will burst and release the amniotic membrane during labor.  This eases the passageway of the baby through the birth canal.

Relaxin is a hormone produced by the placenta prior to labor.  This hormone causes the ligaments within the pelvis to loosen and provide a more flexible passageway for the baby.

The labor contractions push the baby’s head against the cervix, causing it to stretch or dialate.  The cervix and the vagina continue to stretch to a width of about 11-12 cm to allow the baby to pass through.

After the baby’s head has passed through the birth canal, it must be disconnected from the umbilical cord.  The placenta, the remaining umbilical cord, and the amnion are shed from the uterus by contractions.  This material is called the afterbirth.

Directly after birth, the newborn will undergo several changes.  The baby must cry to rid itself of amniotic fluid and replace it with air.  More changes must take place to allow for the proper functioning of the lungs.  Blood travels to the lungs from the right ventricle of the heart.  It no longer travels through a duct to the aorta.  Blood will travel to the heart from the lungs.  The opening will close between the left and right atrium to prevent the mixing of oxygenated and deoxygenated blood.

Lactation

Throughout the pregnancy, estrogen and progesterone have been preparing the breasts for nursing.  They work to develop glandular tissue in the breasts.  This glandular tissue contains tiny ducts that carry fluids towards the nipple.  The levels of estrogen and progesterone will decrease to allow for the production of prolactin.  Prolactin is a pituitary hormone that causes milk to develop in the mother’s breasts.

Oxytocin from the pituitary gland causes weak contractions of the smooth muscles of the breast and forces milk throughout the ducts.

Note: Oxytocin will also cause weak contractions in the smooth muscles of the uterus, enabling it to return to its original size.

Childbirth: Use Figure 15.21 on page 513 to describe the three stages of childbirth.
	A. Dilation Stage

	B. Expulsion Stage

	C. Placental Stage


	Draw Figure 15.22


Lactation: Draw Figure 15.22 to demonstrate how a suckling baby initiates the events that lead to a milk letdown.

Techniques to Monitor Development

Textbook Reference: p. 607

(i) Ultrasound:  
· A transducer is placed on the skin and transmits inaudible, high frequency sound waves into the body that are reflected by internal body structures.

· The transducer detects echos and allows them to be converted into numerical data that can be displayed on a screen.  This data is analyzed by a computer and produces an image.

· Based on the same principle as naval sonography used to locate underwater objects.

· Believed to be completely safe.
· The image is studied for the presence of physical abnormalities such as a missing limb, malformed heart or cleft palate
(ii) Amniocentesis

· Cells from developing embryo become sloughed off and suspended in the amniotic fluid.  A sample of the amniotic fluid can be removed using a needle and examined (karyotyping) for genetic abnormalities.

· The cells are placed in a nutrient-rich medium and allowed to multiply for a few weeks to provide a large enough sample to be karyotyped

· This procedure can not be done prior to the fourteenth week due to risk to the fetus.

(iii) Fetoscopy

· An endoscope is inserted into a small incision in the mother’s abdomen.

· The endoscope has a camera to view the fetus and can also be used to take samples or perform operations.

· Used to remove excess fluid around the brain, provide fetal blood transfusions and collect blood samples for karyotyping or to determine blood type.

(iv) CVS (chorionic villi sampling)

· This procedure can be done as early as the ninth week of pregnancy.

· Cells are removed from chorion.  These cells are derived from the fetus.

· The cells are grown in a medium and later karyotyped
Harmful Effects on the Fetus

A teratogen is any substance that can harm the fetus.  Teratogens are usually the most detrimental during the first 9 weeks of pregnancy.

Drug Addiction
A baby will show signs of drug withdrawal soon after birth.  Drugs like cocaine, heroin and marijuana are not filtered out by the placenta and will reach the fetus.  Babies are often smaller than normal, possess brain damaged cells and have deficient psychomotor development.

Viruses
The placenta will not act as a barrier for viruses such as Fifths Disease the German Measles.  The German Measles can result in deafness, blindness or mental retardation.

Alcohol
A child may be born with fetal alcohol syndrome.  It results in misshapen facial features and mental retardation.  FAS babies have decreased weight, height and head size.  They can exhibit unusual aggression and personality disorders.

Cigarettes
Nicotine causes the blood vessels of the endometrium and of the fetus to narrow and therefore decreases the blood supply to the fetus.  Low birth weight is common and threatens the health and development of the baby. 

Thalidomide

This was a drug that was first prescribed in the 1950’s to women with morning sickness. Babies were born with missing or malformed limbs.  

Diagram for Pollen Development



































Diagram for Ovule Development





Diagram for Double Fertilization
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