Chapter 3 – Nutrition and the Human Body

Big Idea: Eat your way to health.
Section Introduction
Section 3.1 – The Basic Structural and Functional Unit of Life: The Cell
	Learning Objective: 
· Diagram the components of a cell.
· Describe the organization of the human body.
	Key Content:
· The cell is the basic structural and functional unit of life. Cells are independent, single-celled organisms that take in nutrients, excrete wastes, detect and respond to their environment, move, breathe, grow, and reproduce. The macromolecules carbohydrates, proteins, lipids, and nucleic acids make up all of the structural and functional units of cells.
· In complex organisms, cells are organized into five levels so that an organism can conduct all basic processes associated with life.
· There are eleven organ systems in the human body that work together to support life, all of which require nutrient input.
· Energy is constantly cycling between plants and animals. As energy is consumed nutrients are recycled within it.
Section 3.2 – Digestion and Absorption
Learning Objective:
· Sketch and label the major organs of the digestive system and state their functions.
Key Content:
· The breakdown of complex macromolecules in foods to simple absorbable components is accomplished by the digestive system. These components are processed by cells throughout the body into energy or are used as building blocks.
· The digestive system is composed of the mouth, pharynx, esophagus, stomach, small intestine, large intestine (or colon), rectum, and anus. There are four steps in the digestion process: ingestion, the mechanical and chemical breakdown of food, nutrient absorption, and elimination of indigestible food.
· The mechanical breakdown of food occurs via muscular contractions called peristalsis and segmentation. Enzymes secreted by the salivary glands, stomach, pancreas, and small intestine accomplish the chemical breakdown of food. Additionally, bile emulsifies fats.
Section 3.3 – Nutrients are Essential for Organ Function
Learning Objective:
· Generalize how the body distributes nutrients to the rest of the body.
· Summarize the importance of adequate nutrition on other organ systems.
Key Content:
· Metabolic homeostasis occurs when the amount of nutrients consumed matches the energy required to carry out life’s biological processes.
· The circulatory system transports nutrients to cells and transports wastes from them.
· The essential minerals sodium, potassium, calcium, and chloride, and the macronutrients protein and carbohydrates, are required for central nervous system function. Fat is also critical for central nervous function.
· Without energy from nutrients, muscles cannot contract.
· Undernutrition and overnutrition compromise endocrine and immune system functions. Type 2 diabetes, increased rates of infection, and inflammatory disorders are symptoms of an imbalance in the diet.
Section 3.4 – Energy and Calories
Learning Objectives:
· Estimate your total daily caloric/energy needs based upon your physical activity level.
Key Content:
· Energy is vital to life and is categorized into two types – kinetic and potential. There are also different forms of energy such as thermal, chemical, and electrochemical.
· Calories are a measurement of a specific quantity of energy contained in foods. The number of calories contained in a commercially prepared foods is listed on the Nutrition Facts panel.
Section 3.5 – Disorders that Can Compromise Health
Learning Objectives: 
· Interpret why certain disorders and diseases, such as gastroesophageal reflux disease (GERD), celiac disease, and irritable bowel syndrome compromise overall health.
Key Concepts:
· Unbalanced diets can cause diseases and, conversely, certain disorders and diseases can cause an inadequate intake and absorption of nutrients simulating the health consequences of an unbalanced diet.
· Unbalanced, high-fat diets can exacerbate the symptoms of GERD and IBS.
· Food allergies affect roughly twelve million Americans, with symptoms that range from mild to deadly. Proper diagnosis leads to better management of food allergies and sensitivities.

Terminology Check Lists: 

 
Cell - Basic structural and functional unit of all life.

Cell Theory- Cells are the most basic building units of life, all living things are composed of cells, and new cells are made from preexisting cells, which divide into two.

Organelles- A structural or functional unit in a cell that is constructed from several macromolecules bonded together.

Tissues- A group of cells that share a common structure and function and that work together.
Organs - A group of tissues arranged in a specific manner to support a common function.
Organ Systems- Two or more organs that support a specific physiological function.

Organism - The complete living system capable of conducting all basic life processes.

Cellular respiration- The process by which the stored chemical energy in nutrients is transformed into cellular energy.

Digestive system- The body system responsible for breaking down complex food particles into smaller absorbable components. The entire system is composed of several hollow, tube-shaped organs including the mouth, pharynx, esophagus, stomach, small intestine, large intestine (or colon), rectum, and anus.

Peristalsis- Waves of smooth muscle contraction that propel food down the digestive tract.

Ingestion- Collection of nutrients into the alimentary canal.

Chemical breakdown- The breaking apart of food macromolecules by enzymes secreted by the salivary glands, stomach, pancreas, and small intestine. Additionally, bile emulsifies fats.

Mechanical breakdown- Includes mastication (chewing) and the muscular contractions of the stomach and small intestine that mash, mix, slosh, and propel food down the alimentary canal.

Chyme-  A semiliquid mass of partially digested food that also contains gastric juices.

Metabolic homeostasis- The nutrients consumed and absorbed matches the energy required to carry out life’s biological processes.

Circulatory system- Comprised of the heart, blood, and blood vessels. Its main functions are to transport nutrients to all cells and transport wastes from all cells.
Central nervous system- Neurons form the core of the central nervous system, which consists of the brain, spinal cord, and other nerve bundles. The main function of the central nervous system is to sense changes in the external environment and create a reaction to them. 

Muscular system- The muscular system allows voluntary movement as well as involuntary movements of other organ systems. It consists of skeletal muscle, the heart muscle, and smooth muscles.

Endocrine system- Organ system that is responsible for regulating nutrient intake, absorption, storage, and usage, in addition to many other things, most notably reproduction. The glands in the endocrine system are the pituitary, thyroid, parathyroid, adrenal, thymus, and pineal gland, as well as the pancreas, ovaries, and testes.

Hormones- Biological molecules transported in the blood that regulate cellular processes in other target tissues.

Immune system- The immune system is made up of several different types of white blood cells and other components that act as barricades to foreign invaders. The functions of the immune system are to barricade, seek, recruit, attack, and destroy foreign invaders, such as bacteria and viruses.

Energy- The quantity of work a particular system can perform.

Potential energy- Stored energy

Kinetic energy- Moving energy.

Chemical energy- Potential energy in chemical bonds.

Calorie- A unit of energy; equivalent to the amount of energy required to heat 1 gram of water 1 degree Celsius.

KiloCalorie- A kilocalorie is the amount of heat generated by a particular macronutrient that raises the temperature of 1 kilogram of water 1 degree Celsius (this is what is denoted on the Nutrition Facts panel).

Gastroesophageal reflux disease (GERD)-  A persistant form of acid reflux, in which acidic contents of the stomach leak backward into the esophagus and cause irritation.

Irritable bowel syndrome (IBS)- A disorder characterized by muscle spasms in the colon that result in abdominal pain, bloating, constipation, and/or diarrhea. There is no permanent structural damage to the large intestine.


Ciliac disease- An autoimmune disorder caused by an abnormal reaction of cells in the small intestine to a type of protein, called gluten.

[bookmark: _GoBack]Food allergy- After eating certain kinds of food, the immune system reacts shortly thereafter producing symptoms such as digestive troubles, swollen airways, hives, or possible death.


