Life Science 7th Grade – Notes: Ch’s 17-19


Mr. Galloway


(See the PowerPoint Presentation Online for Diagrams, etc.)

Comparison of Vertebrate Circulation

Closed Circulatory Systems (Blood Loops)

Fish (One loop)


- Heart to gills to body to heart

Amphibians


- Larvae (one loop)


- Adult (two loops)



* Heart to the lungs and back to the heart



* Heart to the body and back to the heart

Reptiles (two loops – three chambered heart)

Birds (two loops – four chambered heart)

Mammals (two loops – four chambered heart)



The Body’s Transportation System

· Cardiovascular System = circulatory system, consisting of the heart, blood vessels, and the blood.

· It carries needed substances TO cells and waste products AWAY from cells.

· It also contains cells that help fight disease.

· It also helps maintain homeostasis:

· Temperature balance

· Water balance

· Etc . . .



The Heart

· Is a hollow, muscular organ that pumps blood throughout the body.

· It is the size of your fist.

· It is protected by the ribs and sternum.

· Its pumping pushes blood through the vessels.

· It beats all your life, without getting tired.

· Can beat over 3 billion times in a normal lifespan.

· In a year it pumps enough blood to fill 30 Olympic pools.

The Heart’s Structure

· Human hearts have four chambers (compartments).

· Two sides, a right and a left, are completely separated by a wall of tissue.

· Each side has two chambers, an upper and a lower.

· Atria (Atrium – singular) are the upper chambers.

· Ventricles are the lower chambers.

· Valves are flaps of tissue that prevent blood from flowing backward.

· Pacemaker = a group of cells located in the right atrium, sending signals to make the heart contract.



Two Loop – Figure Eight Pattern

· Loop One: from the heart to the lungs and back

· Loop Two: from the heart to the body and back

· The loops cross in the heart



Blood Vessels

· Arteries – carry blood away from the heart.

· Veins – carry blood to the heart

· Capillaries – tiny vessels connecting arteries to veins.

· Diffusion = molecule movement between cells and capillaries



What is Blood?

· Blood is made of four components:

· Plasma = yellow solution

· Plasma makes up about 55 % of your blood.

· 90% of plasma is water; other 10% is dissolved materials

· Red Blood Cells = disks mostly made of hemoglobin

· Hemoglobin is an iron-containing protein which binds with O2.

· Bright red if lots of oxygen; dark red if little oxygen

· Most of the CO2 is picked up by the plasma.

· White Blood Cells = disease fighters

· Fewer of them than red (1 for every 500 to 1,000), but BIGGER.

· Platelets = cell fragments which aid in blood clotting.

· Fibrin = a protein produced by the action of platelet chemicals.

Blood Types

· Four Types: A, B, AB, and O

· Blood Transfusion = transference of blood from one person to another.  Can be live saving or deadly.

· Life saving if the blood types match, deadly if not.

· Marker molecules determine the blood type.

· Plasma proteins cause “foreign” marked cells to clump up.

· Who can get what type?

· Type “A” can receive A or O

· Type “B” can receive B or O

· Type “AB” can receive all types (A, B, AB, O)

· Type “O” can only receive O

· NOTICE that all types can receive “O” (Universal Donor)



The Lymphatic System

· Is a network of vein-like vessels that return fluid to the bloodstream from the areas around cells.

· Lymph is the fluid inside the lymphatic vessels

· Lymph nodes are small knobs of tissue that filter the lymph, trapping bacteria, etc.

· When you are sick, the nodes swell (“swollen glands”).



Cardiovascular Health

· Atherosclerosis = a condition when artery walls thicken as a result of buildup of fatty materials.

· Coronary arteries feed the heart muscle.

· If coronary arteries get clogged, it can cause a heart attack.

· Hypertension = a disorder when blood pressure is consistently higher than normal.

· Normal is 120/80

· Hypertension is 140/90 or more consistently

· This can be caused by atherosclerosis, since smaller pipes produce higher pressures.

The Respiratory System

· Breathing is NOT “Cellular Respiration”

· Breathing is the movement of air in & out of the lungs.

· It removes CO2 and water from the body.

· It moves O2 from the outside into the body.

· O2 is necessary for many of the body’s chemical reactions.

· Like fire that needs O2  to burn energy.

· Respiration is a set of chemical reactions inside cells.

· In cells, O2 and glucose combine to release energy.

· So cellular respiration needs the lungs to provide O2 and the digestive system to provide glucose from food.



The Air You Breathe

· Our atmosphere is a combination of gases.

· 21% is oxygen; 78% nitrogen

· 1% is carbon dioxide, helium, & other gases

· The pathway of the air is from the environment to the

· Nose – two nostrils; many sinuses with mucus and cilia.

· Pharynx – shared with the digestive system

· Trachea – made of rings of cartilage to hold it open

· Bronchi – (each bronchus) leads into a lung, & branches into smaller and smaller tubes.

· Lungs = main organs of respiration

· Alveoli – like small clusters of grapes at the end of the smallest tubes in the lungs. (Surrounded by capillaries)



The Process of Breathing

· Breathing – over 20,000 times each day.

· Rate depends on the need for oxygen.

· Diaphragm = large dome-shaped muscle below the lungs that makes breathing possible.

· Inhaling involves the contraction of rib muscles outward, and the diaphragm downward to expand the chest cavity.

· This forms a vacuum in the lungs (low air pressure).  

· So the higher air pressure outside is sucked into the lungs.

· Exhaling involves the opposite process.

· The ribs and diaphragm relax and this pushes the old air out.

· Carbon dioxide and water are exhaled in this old air.

The Process of Speaking

· Larynx = the voice box at the top of the trachea

· Made of cartilage to form the box structure

· Two vocal cords are folds of connective tissue stretched across the opening of the larynx.

· They vibrate when air flows through the opening.

· The cords can contract or expand and the length determines the tone (high or low) of the sound.

· The older you get, the longer and looser they get, so the lower the voice gets.



Smoking ???

Kissing a Smoker = Licking an Ashtray 

· Cigarettes contain 4,000 chemicals; many are deadly

· Tar = dark, sticky substance that clogs up cilia

· Carbon Monoxide – binds to hemoglobin; blocks O2
· Nicotine – highly addictive stimulant

· Cigarettes can cause many diseases:

· Bronchitis – inflammation of the tubes

· Emphysema – destroys lung tissue permanently 

· Lung Cancer – 40 chemical in cigarettes cause cancer

· Atherosclerosis – chemicals irritate the vessel walls



Excretory System

· It collects wastes produced by cells and removes the wastes from the body.

· Excretion is different from digestive waste removal.

· Wastes removed in the intestines are NOT produced by cells, but left over from digestion.

· Kidneys (two) are the main organs of excretion.

· Kidneys are filters, to filter the blood of wastes.

· Also help maintain part of homeostasis (water balance).

· Urea = a chemical waste product from protein breakdown.

· Urine = a watery fluid produced by the kidney, containing urea, excess water, and other wastes.

Beyond the Kidney

· Ureters = two tubes (one from each kidney) that carry urine from the kidneys to the bladder.

· Urinary Bladder = saclike organ that stores urine.

· Urethra = a small tube leaving the bladder, so urine can exit the body.

**  The lungs, skin, and liver also serve as excretory organs, by filtering and removing excess water and waste.



The Filtering Process – Making Urine

· Every drop of blood passes through the kidneys and is filtered more than 300 times a day.

· A swimming pool filter only filters 5 times daily.

· Nephrons = tiny filter factories in each kidney.

· Each kidney has about a million nephrons.

· Each nephron has a very thin capsule surrounded by capillaries.

· Blood cells and big protein molecules stay in the capillaries.

· But both wastes and good stuff (glucose, water) are filtered out into the capsule of the nephron.

· Then most of the good stuff is returned to the blood.

· The left over is urine.



Fighting Disease (Dis-Ease) 

· God gave to Moses many laws to help the people of Israel prevent and fight disease, before people were even aware of bacteria, fungi, and viruses causes.

· Many cultures rejected God’s guidance over the centuries and have suffered with unnecessary disease.

· Modern scientists have “discovered” what God already told Moses, thousands of years ago.

· 1860’s Joseph Lister hypothesized microorganisms caused infections.  He used carbolic acid as an antiseptic.

Disease and Pathogens

· Pathogens = organisms that cause diseases.

· Infectious Disease = a disease that can pass from one organism to another.

· Pasteurization = heating process to kill pathogens

· Four major groups of human pathogens:

· Bacteria

· Viruses

· Fungi

· Protists



How Diseases Spread

· Person-to-Person Transfer

· Direct touching, sneezes, coughs, etc.

· Contaminated Objects

· Water or food, towels, toilets, silverware, etc.

· Animal Bites

· Mosquitoes, ticks, etc.

· The Environment

· Soil – anthrax

· Food – Botulism bacteria toxin



The Body’s Defenses

· 1. Barriers:

· Skin

· Breathing Passages

· Mouth and Stomach


· 2. General Defenses:
· Inflammatory Response

· Phagocytes = white blood cells that engulf pathogens

3. Immune System

· It is the third line of defense.

· The cells of the immune system can distinguish between different kinds of pathogens.

· These immune cells react to each kind of pathogen with a defense targeted specifically at that pathogen.

· Lymphocytes are white blood cells that do this.

· T-Lymphocytes: recognize antigens, which are pathogen marker molecules.

· B-Lymphocytes: produce chemicals called antibodies, that help destroy each kind of pathogen.  Antibodies lock onto antigens, which marks the pathogen for destruction.



Preventing Infectious Disease

· Active Immunity = occurs when a person’s own immune system produces antibodies in response to the presence of a pathogen.

· It can happen due to getting the disease or by vaccination.

· Vaccination is a process by which harmless antigens are deliberately introduced into your body to produce active immunity.  The antigens are from weakened or killed pathogens.

· It is produced by the T-cell and B-cell response.

· These cells keep the “memory” of the pathogen’s antigen.

· Next time the pathogen infects the body, the antibodies are ready to attack it.

· Passive Immunity = occurs when the antibodies that fight the pathogen come from another source other than the person’s own body.

· Babies get immunity from the mother’s body

· Antibiotics = a chemical that kills bacteria or slows their growth without harming the body cells.



Noninfectious Disease

· = Are not spread from person to person

· Allergies = a disorder in which the immune system is overly sensitive to a foreign substance (something not normally found in the body).

· Allergens = any substance that causes an allergy.

· Histamine = a chemical released by the body in response to allergens.  Histamine causes sneezing, watery eyes.

· Asthma = is a disorder in which the respiratory passages narrow significantly.  It causes shortness of breath.

· Cancer = disease in which cells multiply out of control.

· Diabetes = a disorder in which the body cannot process sugar properly

· Insulin = a chemical helps cells take in glucose for energy.
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