HBS ECA Study Guide
UNIT 1
Identify the systems and structures involved in basic body processes.

Explain the functions of different human body systems, and list the major organs within each system.

Describe how multiple body systems are interconnected and how those interconnections and interactions are necessary for life.

1.1.2
Directional terms describe the position of anatomical structures in relation to other structures or locations in the body and regional terms specify specific anatomical landmarks on the body.

Students review on own.
1.2.1 Analyze the structure of various human tissue types to infer function.
What are four main tissue types and how does structure lead to function?

How does the structure of epithelial tissue lend this form of tissue to its function?
What does muscle tissue have the ability to do that other tissue types do not?  What are the three types of muscle tissues?  How do the structures and functions of the three types of tissues vary?

1.2.3
Identify and locate bones of the human skeletal system.

Interpret bone markings, bone landmarks, and bone measurements to determine a person’s gender, age, stature, and ethnicity.
What type of tissue is bone classified as?  What primary function of this tissue type pertains to bone?

Why do you think the pelvis is often the first bone forensic anthropologists look to in determining sex from skeletal remains?

What key bones would forensic anthropologists use to establish a probable ethnic background?  What skeletal features of this bone are key to identifying ethnicity?

Which type of bone and what are the specific bones that are best for height/stature determination?  Why is it best to have two or more bones for height calculations?

Which features of each bone is used to determine gender, race, age, height?

1.3.1
Explain how restriction enzymes cut DNA.

Describe how gel electrophoresis separates DNA fragments.

Recognize that gel electrophoresis can be used to examine DNA differences between individuals.
Demonstrate the steps of gel electrophoresis and analyze the resulting restriction fragment length polymorphisms (RFLPs).

What is the structure and function of DNA?

What factor(s) determine the speed by which DNA fragments will move through an electrophoresis gel?

What are restriction enzymes? What is the function of restriction enzymes?
Why would it be important to use more than one restriction enzyme when performing an RFLP analysis?

In terms of positive and negative poles, describe the direction DNA fragments would move through an electrophoresis gel chamber and explain why.

In reference to the use of restriction enzymes, describe the terms sticky ends and blunt ends.

What characteristics of electrophoresis gels make them useful in separating fragments of DNA?
2.1.2 
Describe the structure and function of the central nervous system. 

Describe the structure and function of the peripheral nervous system.
How is the central nervous system different than the peripheral nervous system? What structures make up the central nervous system? What structures make up the peripheral nervous system?
2.1.3
Identify major regions of the human brain.

Match regions of the brain with their primary function in the human body.


Where are the follow parts of the brain located? What are their primary functions? What are their specific functions?
Cerebrum, Frontal lobe, Parietal lobe, Occipital lobe, Temporal lobe, Cerebellum, Brain stem

2.2.1
Recognize that the nervous system relies on specialized cells called neurons to pass signals to and from the brain and spinal cord.
What is the basic structure and function of the neuron?

How do the different types of neurons work together to send and receive signals?  Describe directional pathways and types of neurons involved.

2.2.2
Describe how the movement of ions across the cell membrane of a neuron generates an action potential and propogates electrical signals.
How are electrical signals created and transmitted in the human body.

Describe the roles of ions in creating electrical impulses in the human body.
Why would Na ions move into the cell? Why would potassium ions move out of the cell? What if the concentrations changed outside and inside the cell and how would that affect the neuron?+
2.2.4 Describe how brain processing differs in reflex and voluntary responses.

How are voluntary and involuntary reactions different? Which one is quicker/faster and why? 

2.2.5 Analyze case studies to determine the effects of a communication breakdown in the nervous system on the human body.

Read through the case studies (6 patients in 2.2.5) to recognize which symptoms are linked to the various neurological disorders/diseases.

2.3.1
Describe the way in which hormones interact with target cells.
What is a hormone?

How to hormones interact with target cells? How do the hormone “find” the target cells?
2.3.1/2.3.2  Recognize that the human body uses feedback mechanisms to maintain proper hormone levels.
How do feedback loops help regulate the action of hormones? 
Explain how the body decreases blood glucose levels if they are too high? too low?
Explain how the body decreases thyroid hormone levels if they are too high? too low?

How does a hormone imbalance lead to disease? Give three specific examples.
2.4.1 The structures within the human eye work to focus and process light.
Diagram the path of light as it enters the eyes and travels to the brain for processing.
How is light focused by the eye? What is the order of structures that light passes through in the eye?
How do the eye and brain work together to process what we see?
2.4.2 Demonstrate how light is processed in the eye in a person with normal vision, as well as a person with myopia or hyperopia.

What is the difference between myopia and hyperopia? How is light focused for each type? Is the light focused in front of or behind the retina? Why is light focused in front of or behind the retina?

2.4.2   Experiment with lenses to refocus light and correct problems with vision.

What type of lenses are used to correct vision? What type of lenses is needed to correct myopia? What type of lenses is used to correct hyperopia?

Lenses are described as convergent or divergent depending on how they refract light. What is the difference between these two types of lenses? Based on what you have learned, do you think the cornea and the eye lens act together as a convergent or divergent lens? Explain.
2.4.4 Explain the tests and procedures in a typical eye exam.
UNDERSTAND VISUAL ACUITY TEST. 20/20 or 20/15 or 20/30

Why is each of the following tests performed in a routine eye exam?
Eye muscle movement test, cover test, external exam and pupillary reactions, visual acuity test and retinoscopy, slit-lamp examination, visual field test?
3.1.2
Recognize that factors unique to the person, such as age, weight and overall health affect the body’s ability to utilize biological resources and maintain homeostasis.
What are factors in the environment that may speed up or slow down this “time to empty” for the rules of 3? What are factors unique to the individual that may speed up or slow down these estimates. For example, Mauro was 39 years old. Do you think he would have lasted as long as he did if he were in his 60s? 
3.2.1
Recognize that enzymes are designed to be highly specific, and the structure of the enzyme’s active site determines the substrate it acts upon. 


What is the difference between an enzyme and a substrate? Describe the lock and key model and induced fit model.
3.2.2
The digestive system consists of the gastrointestinal tract and the accessory digestive organs which function together to chemically and mechanically digest food, absorb water and nutrients, and remove wastes.

What are the functions of the digestive system?

How does the structure of each organ in the digestive system relate to its function? 

Describe the main functions of the human digestive system.

List the major organs of the digestive system in order.  Next to each to each structure/organ, identify its function as one or more of the following: chemically digest food, mechanically digest food, absorb water and nutrients, and/or remove wastes.  
3.2.2
Specific enzymes digest carbohydrates, fats and proteins at sites along the digestive tract.

    
How do enzymes assist the process of digestion?

Which enzymes digest carbohydrates, fats, and proteins?

Identify the sites along the digestive tract that each macromolecule is broken down.
3.2.4
Recognize that factors such as temperature, pH, and enzyme and substrate concentration affect the rate of an enzyme-catalyzed reaction.


How does temperature, pH and substrate concentration affect enzyme action?
3.2.5
Analyze energy inputs and outputs in the body to assess overall health

What is BMI, BMR and TDEE. How is each one calculated? What happens if there is a surplus of calories? What if there is a lack of calories?
3.2.6
When a process in the body requires energy, ATP is broken down to liberate energy stored in its chemical bonds.

Draw a diagram of the ATP molecule. Each of the three components of the molecule should be a different color and each part should be clearly labeled. 

Where is the energy located in the ATP molecule? Indicate on your drawing above where the energy is being stored.

What is the equation for the breakdown of ATP and the release of energy?
3.3.1
Describe the structure of the respiratory system, especially the lungs, and the basic mechanics of breathing. 

Explain how the structure of the lungs facilitates the exchange of oxygen and carbon dioxide between air and the body. 
Describe alveoli and bronchioles.  What happens in these structures?

Use the principles of diffusion to explain why oxygen molecules in the tissues of the lung go into the blood, and then in other tissues the oxygen molecules leave the blood.
3.3.3
Describe the action of specific medications on the body and investigate how this action helps treat and control disease.


What is the difference between a control medication and a rescue medication? What are some examples to help control asthma? How do they work?
3.4.1/3.4.2 

Describe the structure and function of the human urinary system.

Describe how the structure of the kidney relates to its function in the body.

What are the main structures of the urinary system? What is the function of each of these structures? The bladder is composed of transitional epilethium, how does the structure of this tissue help with the function of the bladder?
What are the main structures of the kidney? What is the function of each structure?

In which sections or section of the kidney is the urine formed? What section of the kidney collects the urine? How does the urine move from the kidney out of the body?  In which main regions of the kidney are the glomerulus and the Bowman’s capsule located? In which main regions of the kidney are the collecting ducts and the loop of Henle located?

3.4.3
Through filtration, reabsorption, and secretion, the nephron assists in maintaining normal values of water, electrolytes, pH and blood pressure in the body. Recognize that the nephron is the structural and functional unit of the kidney.

Explain the process of filtration, reabsorption and secretion. Which direction is the filtrate moving in each process? Where does filtration, reabsorption and secretion happen in the nephron? What is GFR?
What is the purpose of reabsorption in the nephron?

In what direction are substances moving during the process of secretion? Explain what these substances are and why they are excreted from the body.
3.4.5
Malfunctions in the body can be identified through noticeable changes in the composition of urine and these changes can be detected through urinalysis.
Analyze urinalysis results to diagnose disease and dysfunction in human body systems.

What is analyzed in a macroscopic examination of a urinalysis?

What specific properties are analyzed in a chemical analysis of a urinalysis?  What do the levels of these properties indicate?

Explain the microscopic examination of a urinalysis.
4.1.1
Recognize that a joint is the location at which two or more bones connect, allowing movement and providing support to the human skeleton.

Describe the motion at joints, such as flexion and extension.
Joints are classified as fibrous, cartilaginous, or synovial.  Describe each of the following types of joints and the amount of movement for each.

What is the difference between flexion and extension? Abduction and adduction? Plantar flexion and dorsiflexion?

4.2.1 Describe how the three types of muscle tissue differ in structure and function. 

1. Fill in the chart below.  
	Type of muscle
	Striations? (Y/N)
	Voluntary? (Y/N)
	Location in Body
	Function in Body
	Histology

	Skeletal Muscle
	
	
	
	
	

	Smooth Muscle
	
	
	
	
	

	Cardiac Muscle
	
	
	
	
	


4.2.4/4.2.5  Calcium ions and ATP play a role in the contraction of muscle fibers.

Your friend tried to convince you that the only reason to drink milk and to make sure you get enough calcium is so you can build strong bones. Can you offer him/her another reason relating to muscle contraction

4.2.5
Explain the sliding filament mechanism of muscle contraction.
Demonstrate the process of muscle contraction as well as the phenomenon of rigor mortis.

What are the steps of the sliding filament theory. Make sure to mention: ATP, Ca+2, troponin, tropomyosin, actin, myosin
4.3.2
The structure of arteries, veins, and capillaries relates directly to the function of each vessel and to the amount of pressure exerted on the vessel walls.


What do you notice about the width of an artery wall versus the width of a vein wall? Why does this make sense given the function of the vessels?

Capillaries function in gas exchange. Describe at least two ways capillary structure is related to this function.  

Which artery do you think is made of thicker muscle, the aorta or the pulmonary artery? Why? Refer back to your heart box to visualize the path of these vessels. 

Describe two ways blood is helped back to the heart in veins. Mention relevant body systems. 

4.3.4
 Calculate and interpret cardiac output values and relate the amount of blood pumped by the heart to the health of other body systems and organs.
What are some factors that can increase or decrease the heart rate and the beat you feel at each pulse point?

Athletes often have a very low resting heart rate. What does this tell you about the health of their heart? Explain. 

What are consequences of having a low cardiac output? How will other body systems be affected?


What is hypertension and how does it affect cardiac output?

4.3.5
Increased blood pressure in vessels can indicate possible blockages and these blockages can interrupt blood flow to an organ or limb.
Measure peripheral pulses using Doppler ultrasound and calculate an ankle brachial index (ABI).

Interpret the ankle brachial index (ABI) to determine possible blockages in blood vessels.


What is your ABI? What does this value tell you about your risk of peripheral artery disease? 

Explain how PAD might impact other body systems. 

4.4.1
The body uses high energy molecules such as creatine phosphate, glycogen and glucose to supply ATP to working muscle. Recognize that the body uses high energy molecules such as creatine phosphate, glycogen, and glucose to supply ATP to working muscle. Illustrate the body’s response to the stages of exercise.
Explain how the respiratory and the cardiovascular system work together to meet the demands of the working muscle.  

When you set out to jog five miles, your body first uses the ATP that is floating around in your system. Describe the systems that your body relies on for ATP after this point. 
What is the difference between phosphagen cycle, aerobic respiration and anaerobic respiration?
5.1.2
Burn damage to skin can impact numerous body functions and body systems.

What are the recommended treatments for individuals with 1st, 2nd and 3rd degree burns? 

Why are infections a major problem for individuals suffering from burns?  What would be the best way to fight infections?

5.2.1
Bone is a living connective tissue composed of cells and protein fibers wrapped in hard mineral salts that can adapt and change to fit the needs of the person. Recall the four main types of bone. 

Recognize that bone is a living connective tissue composed of cells and protein fibers wrapped in hard mineral salts that can adapt and change to fit the needs of the person
Describe the structure and function of compact and spongy bone.
What are the key structures of compact bone? What are the key structures of spongy bone?

How does the overall structure of bone provide great strength and flexibility, but keep bone from being too bulky and heavy?

What is the function of the following structures? Where are they located?  Bone marrow, Bony trabeculae, Haversian canal, Canaliculi

5.2.2
Interpret X-rays to determine specific types of bone fractures.



Describe the different types of bone fractures. Be able to identify the type of fracture from a diagram.
5.2.3
Osteoclasts and osteoblasts are specialized bone cells that function to break down old bone tissue and replace it with new.

What is bone remodeling?

How do osteoblasts and osteoclasts assist with bone remodeling and overall bone homeostasis?

5.2.3
Bone is constantly being broken down and reformed through the process of bone remodeling.

Apply knowledge of hormones and of bone remodeling to explain calcium balance in the body.

What is the relationship between bone remodeling and blood calcium levels?

How do hormones assist in the maintenance of healthy bone and the release of calcium to be used in other body processes? 

What are the four main stages of healing that occur after a bone fracture? 

5.3.2    Analyze simulated blood samples to determine blood type. Recognize that blood type is determined by the antigens present on red blood cells. Describe the genetics of blood type.
	
	Type A
	Type B
	Type AB
	Type O

	Red Blood Cell Surface Antigen
	
	
	
	

	Plasma Antibodies
	
	
	
	

	Can Receive Blood From…
	
	
	
	

	Possible Genotype
	
	
	
	


5.3.3
Antibodies are proteins found in the blood or lymph that seek out and bind to specific antigens.

 
What is an antigen?

What is an antibody?

How do circulating antibodies protect a person from receiving incompatible blood during a transfusion? 

What is an antigen?

Graph and interpret antibody data collected after an infection and relate this data to the response of body cells. 

Look at your graph from 5.3.3. Be able to interpret the data and answer questions from the data.

UNIT 6

6.1.1 Factors in the external environment affect the body’s internal environment and overall ability to maintain homeostasis.

Describe the effects of at least three bugs or parasites that a person may encounter in the jungle on the human body.

Explain the effects seasickness has on the body. Mention at least two human body systems. 

Explain why “drinking from the ocean is the most common cause of death in a life raft.” Reference what happens in the body when seawater is consumed. 

Explain the effects of extreme temperature (both night and day) on a body in the desert.

Explain how the human body systems work to both insulate and cool to and maintain body temperature.

Explain how the body systems react and adapt to decreased supplies of oxygen at high altitudes. How does the body deal with an oxygen deficit? Mention at least three specific body systems and use the terms kidneys, hemoglobin, and myoglobin.

