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Name: __________________________________________________


Topic Four: The Human Body

I. Organization: The human body is made up of cells.
I. All humans (and most other organisms) begin life as a single cell. 

I. This single cell is called a zygote.

I. The nucleus of this cell has all the genes needed to become a complete organism.

I. Humans grow as a result of mitosis(cell division).

I.  This quickly increases the number of cells in the body until there many trillions of cells.

I. Since all new cells come from the same single cell, they all share the same genes
I. As  cells divide, they begin to develop into specialized tissues.

I. Specialization or Differentiation: Process in which a cell changes to have a special shape and function.
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Cells specialize by turning specific genes on or off.

I. Ex: A white blood cell has turned off all genes needed to make skin, bone, or nerves. It  still has those genes, but only the genes needed to be a white blood cell remain turned on.
I. As the body continues to develop, tissues will work together to form organs .
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Organs will work together to form  organ systems.
I. Org an systems will work together to help a person maintain homeostasis.
II. Nervous System
II. The nervous system regulates your body with electrochemical impulses 

II. The chemical portion of a nerve impules is called a neurotransmitter.
II. Neurotransmitters released by 1 nerve cell are received by receptor molecules in the cell membrane of the next nerve cell.

II. The shape of the receptor molecule determines which neurotransmitter it can receive.

II. A nerve cell is also called a neuron.
II. The main organs of the nervous system are the brain and spinal cord.
II. The spinal cord controls reflexes and relays impulses between the brain and body.
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Endocrine System
III. Uses hormones to regulate the body. 

III. A hormone is a chemical message secreted by endocrine glands.
III. Hormones are slower than nerve impulses, but with longer lasting effects.

III. Hormone levels are controlled by feedback mechanisms.
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III. Receptor molecules on the surface of the cell membrane receive hormones. As with all proteins, it is the shape of the receptor molecule that determines which hormone it can receive.
III. The pancreas makes insulin and glucagon which control blood sugar.

III. Common mistake: “Insulin lowers blood pressure.” 
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Insulin (and glucagon) directly control blood sugar (or glucose) levels, not blood pressure.
III. Adrenal glands make adrenaline when the body is under stress. 
III. Testosterone (male), estrogen and progesterone (female) are the sex hormones. These are made in the gonads (testes for males, ovaries for females).
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IV. Circulatory System 

IV. Moves material through the body to the organs and cells that need them.
IV. Transported material includes:
IV. Nutrients and water from intestines to all cells of body.

IV. [image: image10.png]


Oxygen from lungs to all cells of the body.

IV. Hormones from glands to target cells
IV. Waste from all cells to the excretory organs.
IV. Materials usually enter and leave the blood through diffusion.
IV. Diffusion: Process in which material moves from a high concentration to a low concentration.

IV. Ex: There is a high concentration of oxygen in the lungs, so oxygen will diffuse from the lungs  into the blood, which has less oxygen.

IV. Capillaries:  Microscopic blood vessels where diffusion occurs.
IV. The heart is the pump that drives the circulatory system. 

IV. Red blood cells carry oxygen and carbon dioxide

IV. Hemoglobin: Protein in red blood cells that carries oxygen.

IV. Plasma is the fluid of the blood. It transports everything except oxygen.

IV. Platelets clot the blood. 

IV. Common mistakes: 

IV.  “The heart pumps oxygen to the brain.” 
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Technically true, but the heart pumps blood (which carries the oxygen) everywhere in your body.

IV. “Oxygen diffuses into and out of the heart.” 

No materials diffuse in or out of the blood when it is in the heart. This only occurs in capillaries.

V. Respiratory System:

V. Breathing provides oxygen needed for cellular respiration (which uses energy from sugar to make ATP). 

V. Excretes the waste _________ which is produced from cellular respiration.

V. [image: image12.png]


The diaphragm is the muscle that allows breathing to occur. 
V. You breathe faster when CO2 builds up in the blood (not when you need oxygen).

V. The alveoli are microscopic sacs where oxygen enters the blood and CO2 leaves the blood.

V. The alveoli are surrounded by capillaries which pick up oxygen and drop off CO2.

VI. Digestive System: 
VI. Food is broken down so that it is small enough to enter the body tissues/cells.
VI. Food is broken down mechanically and chemically.
VI. Nutrients and water are absorbed into the body in the small and large intestines.
VI. The digestive system is a one way passage through the body that includes the mouth, stomach and intestines.
VI. Food is moved through the digestive system by muscular contractions (peristalsis).
VI. Undigested food is eliminated as solid waste (feces).
VI. Common mistakes: 
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 “The digestive system excretes waste.” 
The digestive system does not excrete waster (see excretory system).

VI. “The digestive system gives you energy.” 
The digestive system gives nutrients. Energy is gained  by cellular respiration. 
VII. Excretory System:
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Removes waste produced by the cells of your body. 
VII. These wastes include urea, water, salt, carbon dioxide and heat.
VII. Lungs excrete carbon dioxide and water.

VII. The skin excretes water and salt as sweat.

VII. The kidneys excrete water and urea  and other substances as urine.

VII. Kidneys also control the amount of water in your body.

VII. The liver filters toxins and dead red blood cells from the blood.
VII. Common mistake:  

VII. “The body excretes feces.”

Feces never enters cells of the body, so technically it is not excreted. The correct term is “eliminated” or “egested.”

VIII. Immune System
VIII. The job of the immune system is to protect the body against pathogens.
VIII. Pathogen: An organism that causes a disease.
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Types of pathogens include viruses, bacteria, and parasites.
VIII. White Blood Cells are the main components of the immune system. 
VIII. Different w.b.c’s have different roles, including:
VIII. Identify pathogens
VIII. “Tag” pathogens for destruction by other wbc’s.
VIII. Destroy pathogen by eating it.
VIII. Destroy pathogen using chemicals
VIII. Make antibodies
VIII. Antibodies are proteins made by white blood cells to attack pathogens.
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Every antibody is specific in its action – it can attack one and only one type of pathogen. As with all proteins, this is because the shape of the antibody must fit its target (lock and key model).
VIII. Antigens are protein “tags” that identify a cell or virus. 
VIII. Your blood type is determined by your antigens (you can have A or B antigens, both or nether (type O). 
VIII. Any cell of virus with the wrong antigen will be seen as foreign by your immune system, attacked, and destroyed. This is why you must match blood types before receiving blood or an organ transplant. 
VIII. A vaccine is an injection of a dead or weakened pathogen. 
VIII. Triggers the body to make antibodies against that pathogen. 
VIII. Effective against both viruses and bacteria.
VIII. Can only prevent disease, not cure it.
VIII. Antibiotics are drugs used to stop infections by bacteria. 
VIII. Antibiotics will not work against viruses.
VIII.  Unlike vaccines, antibiotics can cure diseases.
VIII. Common mistake:
VIII. “Antibodies are cells that attack pathogens.” Antibodies are proteins, not cells.
IX. Interactions between body systems
IX. The different systems of the body work together to maintain homeostasis. For example:
IX. Nutrients from the digestive system are transported to cells by the circulatory system.
IX. Wastes from the skeletal system are removed by the excretory system.
IX. The nervous and endocrine systems work together to control the body.
IX. The immune system protects the nervous system from disease.
X. Diseases and Disorders
X. Typically the exam asks you to name a disease, what causes it, its effect on the body, and how to prevent/treat/cure it. The most important diseases and disorders for you to know are:
X. AIDS

X. Caused by HIV virus (a pathogen)
X. Weakens human immune system, leaving body vulnerable to other diseases.
X. Spread through bodily fluids, usually sexual contact, intravenous (IV) drug use (sharing needles), or blood transfusions. 
X. Can’t be cured, but spread may be prevented by sexual abstinence, “safe” sex (using condoms), not sharing needles, or testing blood before using it for a transfusion.
X. Cancer

X. Caused when a cell reproduces (divides) at an uncontrolled rate, forming a tumor.
X. Cancer cells do not specialize and take resources from healthy tissue.
X. May be caused by radiation, chemicals (such as asbestos or cigarette smoke), and viruses.
X. Treatments include surgery, radiation therapy, and chemotherapy.
X. Diabetes

X. Affects body’s ability to control blood sugar.
X. Some diabetics may be treated using injections of insulin made by genetically engineered bacteria.
X. Allergies

X. Occur when immune system reacts to a harmless substance (such as pollen) 
X. Asthma is a form of allergy caused by a reaction to dust particles in the air.
Topic Five: Reproduction

I. Asexual reproduction: 

A) Advantages:  One parent, faster, safer, easier, less energy
B) Disadvantage: No variety
II. Sexual reproduction: 

A) Advantage: Variety
B) Disadvantage: Need to find mate, more risk, more time and energy
III. Mitotic Cell Division (Mitosis)
A) Used in all forms of asexual reproduction.

B) The number and types of chromosomes in the daughter cells are the same as in the parent cell. 

C) Large organisms use mitosis for growth and healing.

D)  Simple organisms use it to reproduce.

E) One division of a cell ( two identical, diploid (2n) cells.
1. Diploid: Cell with a two sets of chromosomes in pairs.

IV. Meiotic Cell Division (Meiosis)
A) Makes gametes used in sexual reproduction.
1. Gamete: Sex cells; egg and sperm

B) One cell divides twice ( four DIFFERENT haploid (1n) cells. 
1. Haploid: Cell with one set of chromosomes ( ½  normal) and no pairs.
C) Separates pairs of chromosomes so that offspring get one chromosome of each pair from that parent. 
D) Each daughter cell (gamete) gets only one half of the chromosomes of the “parent” cell.

V. Male Reproductive System

A) ______________ produce and store sperm.
1. Sperm are haploid cells made by ______________

2. Sperm are produced in large numbers throughout a males life

3. Sperm are smaller than the egg and mobile

4. Sperm only provide offspring with 23 chromosomes – everything else is in the egg. 
B) Testosterone is the male sex hormone, and is made in the testes.
C) Penis transfers sperm into the female reproductive system.

D) Semen is the fluid that carries sperm.

1. Semen contains sugar to give sperm energy.

VI. Female Reproductive System

A) ________________ produce eggs.
1. Eggs are haploid cells made by _______________.

2. Females are born with all eggs they will ever need.

· An egg is not fully developed until ovulation

· Females are born with millions of eggs, enough for several lifetimes.

3. Eggs are largest cells in the body.

4. Eggs do not move on their own.

5. Contain 23 chromosomes and all cell parts (mitochondria, ribosomes,etc) that the offspring will need to grow and develop.
B) The menstrual cycle lasts 28 days (on average)

1. Ovulation – release of an egg (typically 1 per cycle)

2. Menstruation – shedding of the uterine wall if fertilization doesn’t occur
3. If pregnancy occurs, the menstrual cycle will temporarily stop.

C) The _______________________________ carries the egg to the uterus.

D) The ______________ is the womb where the baby will develop.

E) The vagina is the birth canal where the baby will leave the body.

VII. Development

A) Fertilization occurs in the fallopian tube.

1. A fertilized egg is called a zygote.
2. Fertilization restores the complete set of chromosomes, so the zygote is diploid (23 from the egg + 23 from the sperm = 46).
B) A zygote develops in the following order:

1. Cleavage – A form of mitosis -  cells divide but do not differentiate

2. Differentiation – Cells form into tissues and organs

3. Implantation in the walls of the uterus.
4. Fetus - most major organs are formed (but not completed)

· Continues to grow through cell division (mitosis) 
C) The placenta transfers nutrients and oxygen from the mother’s blood into the blood of the fetus through the process of diffusion. 
1. The blood of the mother and fetus do not mix. 

2. The fetus is attached to the placenta by the umbilical cord.
3. Waste produced by the fetus is also removed by the placenta.

· Waste (CO2, urea, salts) diffuse from placenta into mother’s blood.

· Since the fetus does not eat solid food, it does not have to eliminate feces.

D) The child is vulnerable to alcohol, drugs, etc because organs and systems are still developing.


Two neurons carry an impulse to a muscle cell. (3) shows where a neurotransmitter would carry the signal from one cell to the next.











A feedback mechanism





Receptor Molecules in the cell membrane can only accept molecules of the correct shape. This is a good example of the Lock and Key Model.





The brain (nervous system) and some endocrine glands.  








Red blood cells (A), platelets (B) and white blood cells (C) 
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Kidneys and Urinary Tract  - part of the human excretory system.





An immune response – white blood cells and antibodies attack a virus.





Mitosis vs Meiosis.Notice the number of chromosomes stays the same in mitosis, and is halved in meiosis.








Front and side views of the male and female reproductive systems





Fertilization restores the correct number of chromosomes.








Late Development – The fetus pictured here is nearly ready to be born. Note the umbilical cord, placenta and amniotic sac.





Early development – Fertilization (A) forms a single celled zygote which then begins the process of cleavage (B) which will eventually create a layered ball of cells that will form the embryo.








Late Development – The fetus pictured here is nearly ready to be born. Note the umbilical cord, placenta and amniotic sac.












