4. Anatomy and Physiology XE "Anatomy and Physiology" 
Broad Concept: There is a relationship between the organization of cells into tissues, and tissues into organs. The structure and function of organs determine their relationships within body systems of an organism. Homeostasis allows the body to perform its normal functions.

4.1 Explain generally how the digestive system (mouth, pharynx, esophagus, stomach, small and large intestines, rectum) converts macromolecules from food into smaller molecules that can be used by cells for energy and for repair and growth.

· Digestive System

· Once an animal has caught food, it faces a new challenge-how to break that food down into small molecules that can be passed to the cells that need them. This is the job of the digestive system
· Each organ of the digestive system helps convert food into simpler molecules that can be absorbed and used by the cells of the body. The digestive system includes: 

· Mouth- Chewing begins the process of mechanical digestion, breaking the food into smaller pieces. While you chew, digestive enzymes begin to break down food molecules into smaller molecules known as chemical digestion.
· Pharynx-the first place the food enters once it is swallowed.  It is the space located before the esophagus begins.

· Esophagus- the food tube into the stomach. 
· Stomach- The esophagus empties the chewed food into a large muscular sac called the stomach. The stomach is lined with millions of microscopic gastric glands which release substances into the stomach. Hydrochloric acid is released, making the stomach very acidic. This acid activates an enzyme called pepsin and the combination of the two begins the process of protein digestion. 
· Small intestine- location where most chemical digestion takes place. As the food enters the small intestine from the stomach, it mixes with enzymes and digestive fluids from the pancreas, liver and the lining of the small intestine. The small intestine rapidly absorbs nutrients from the folded surfaces of the small intestine called villi = increases surface area.
· Large intestine- removes water from the undigested material that is left, compacts wastes.
· Rectum- solid waste is stored in the rectum until it is excreted via the anus.

4.2 Explain how the circulatory system (heart, arteries, veins, capillaries, red blood cells) transports nutrients and oxygen to cells and removes cell wastes. Describe how the kidneys and the liver are closely associated with the circulatory system as they perform the excretory function of removing waste from the blood. Recognize that kidneys remove nitrogenous wastes, and the liver removes many toxic compounds from blood.

· The human circulatory system consists of the heart, a series of blood vessels, and the blood that flows through them.
· The Heart- composed of almost entirely of muscle and contracts roughtly 72 times a minute. On each side of the heart are two chambers. The atrium receives the blood and the ventricle pumps blood out of the heart. The heart pumps blood from the heart to the lungs known as pulmonary circulation. The oxygen-rich blood is pumped to the rest of the body is a pathway called systemic circulation. 
· Arteries- composed of large vessels that carry blood AWAY from the heart to the tissues of the body. 
· Capillaries- the smallest of the blood vessels. They are the side streets and alleys for the circulatory system and bring nutrients and oxygen to the tissues and absorb carbon dioxide and other waste products. 
· Veins- Returns blood to the heart = carries CO2 away from tissues to the lungs to be expelled.
· Red Blood Cells- transport oxygen within the circulatory system = hemoglobin protein attached to the RBC which carries the oxygen atoms.
· Circulates hormones which aids in the communication between cells located in different parts of the body.  Hormones are chemicals that travel through the bloodstream and affect the activities of other cells
· The kidneys and the liver are closely associated with the circulatory system as they perform the excretory function of removing waste from the blood.
· Kidney- removes nitrogenous wastes, urea, excess water, and other waste products from the blood and passes them to the urethra then into the bladder.
· Liver- removes toxic compounds from the blood.
4.3 Explain how the respiratory system (nose, pharynx, larynx, trachea, lungs, alveoli) provides exchange of oxygen and carbon dioxide.

· The process by which oxygen and carbon dioxide are exchanged between cells, the blood, and air in the lungs. The basic job is to bring about the exchange of oxygen and carbon dioxide

· The respiratory system consists of the:

· Nose- entrance of air. Large dust particles get trapped by the hairs. 

· Pharynx-passageway for both air and food, area located above the trachea and esophagus.
· Larynx- contains two highly elastic folds of tissue known as the vocal cords. Moving air causes the cords to vibrate and produce sounds.  The ability to speak comes from these tissues.
· Trachea- lets air move from the throat to the lungs leading to the thoracic chest cavity where it divides into the right and left bronchi.  A piece of cartilage called the epiglottis covers the entrance to the trachea when you swallow preventing food from traveling down your trachea.
· Bronchi- consist of two large passageways in the chest cavity. Each one leads to one of the lungs. Within each lung, the large bronchi subdivides into smaller bronchi, which lead to even smaller passageways called bronchioles
· Alveoli- The bronchioles continue to subdivide until they reach a series of dead ends-millions of tiny air sacs called alveoli. Alveoli contain many capillaries in the thin walls that surround each of them. 

· Gas Exchange. Oxygen dissolves in the moisture on the inner surface of the alveoli and then diffuses across the thin-walled capillaries into the blood. Carbon dioxide in the bloodstream diffuses in the opposite direction, across the membrane of an alveolus and into the bloodstream to be carried to the lungs and then released. 

4.4 Explain how the nervous system (brain, spinal cord, sensory neurons, motor neurons) mediates communication between different parts of the body and the body’s interactions with the environment. Identify the basic unit of the nervous system, the neuron, and explain generally how it works.

· Nervous System 
· The nervous system controls and coordinates functions throughout the body and responds to internal and external stimuli
· Messages carried by the nervous system are electrical signals called impulses
· The cells that transmit these impulses are called neurons. Neurons can be classified into three types according to the direction in which an impulse travels
· Sensory neurons- carry impulses from the sense organs to the spinal cord and brain
· Motor neurons-carry impulses from the brain and the spinal cord to muscles and glands
· Interneurons- connect sensory and motor neurons and carry impulses between them
· The largest part of a typical neuron is the cell body. Spreading out from the body are short, branched extensions called dendrites. The long fiber that carries impulses away from the cell body is called the axon.
· A nerve impulse begins when a neuron is stimulated by another neuron or by its environment
· Brain- the main switching area of the central nervous system helps to relay messages, process information, and analyze information. The brain consists of the cerebrum, cerebellum, and brain stem
· Spinal cord- the major nerve pathway to and from the brain. Certain kinds of information, such as reflexes, are processed directly in the spinal cord.
· Neurotransmitters- chemicals that are used to “send messages” (continue impulses) from one neuron to the next neuron.  Neurotransmitters are released from axon endings of neurons and travel to target cells by diffusing across a tiny synaptic cleft between them
· Chemical Synapse- the space between 2 neurons.  Neurotransmitters are released from one neuron travel through the synapse and then dock on the next neuron.
4.5 Explain how the muscular/skeletal system (skeletal, smooth and cardiac muscle, bones, cartilage, ligaments, tendons) works with other systems to support and allow for movement. Recognize that bones produce both red and white blood cells.
· Skeletal System

· Skeleton supports the body, protects internal organs, provides for movement, stores mineral reserves, and provides a site for blood cell formation
· Bone marrow

· Red marrow is a major site of blood cell formation (red blood cells, some kinds of white blood cells, and cell fragments [platelets]) and fills spaces in some bones, such as the breastbone

· Bone tissue first forms in an embryo, where many bones are constructed on cartilage models

· Cartilage – dense connective tissue

· Bones form on cartilage deposits and in time replaces most of them

· Cartilage imparts shape to the nose, outer ear, and some other body parts

· Protects and cushions the joints between bones of the limbs, the vertebral column, and elsewhere

· Ligaments- Straps of dense connective tissue that bridges a joint, connects bone to bone

· Muscular System
· Tendons- Cords or straps of dense connective tissue that attaches a muscle to bone

· Skeletal muscle tissue- main tissue of muscles attached to bones

· Functions in maintaining posture and in moving the body and its assorted parts

· Contracts rapidly

· Voluntary contractions

· Smooth muscle tissue- in the wall of the stomach, lungs, and other soft internal organs of vertebrates 

· Not striated 

· Contractions are slower than in skeletal muscle but can be sustained longer

· Involuntary contractions
· Cardiac muscle tissue- a contractile tissue present only in the heart

· Muscle cells contract as a unit owing 
· Involuntary contractions

· Not as evenly striated as skeletal muscle tissue

Section 4.6- Reproductive System

· Sexual reproduction- Production of offspring by meiosis, gamete formation, and fertilization

· Embryos- transitional forms between the fertilized egg and the adult

· Gamete formation- the first stage, eggs or sperm develop inside the reproductive organs of a parent body

· Fertilization- the second stage, starts when a sperm’s plasma membrane fuses with an egg’s plasma membrane

· Fertilization is over when the sperm nucleus (haploid) and egg nucleus (haploid) fuse and form a zygote- (diploid; 2n)
· Fertilization- The process of a sperm joining an egg

· A fertilized egg is called a zygote which undergoes mitotic cell division

· Each zygote receives half of its genetic material from each parent
Section 4.8- Homeostasis
· Like most systems of the body, the endocrine system is regulated by feedback mechanisms that function to maintain homeostasis
· Homeostasis- The state in which physical and chemical aspects of internal environment are being maintained within ranges suitable for cell activities

· Negative Feedback- a rise in the concentration of a secreted hormone inhibits further secretion

· Positive Feedback- a rising concentration of a secreted hormone stimulates further secretion

