STUDY GUIDE: OBJECTIVES
Chapter 14: Risk, Toxicology, and Human Health
You will be quizzed on information provided on this handout.  THIS IS NOT A HOMEWORK ASSIGNMENT!!
VOCABULARY: see next page
A Word Wall must be made from one of these words (vocabulary list) for this Chapter's Quiz.  Due on the date of the quiz.
OBJECTIVES:
1- Be familiar with all material from previous chapters

2- Be able to list and provide at least one example of each of the four major types of hazards.

3- Be able to list at least three factors that influence the toxicity of a given substance.

4- Explain the difference between an antagonistic interaction and a synergistic one.

5 - Explain the difference between acute effects and chronic effects.  Provide examples of each.

6- List the various categories of chemical hazards and describe the harm they cause.

7- Explain why the incidence of non-transmissible disease is expected to increase over the next several decades.  Explain how this is related to the idea of epidemiological transition.

8- Explain why the incubation period of AIDS contributes to the spread of the disease. Be able to compare AIDS to Ebola in this regard.
9. Be familiar the case studies (page 354) concerning HIV/AIDS and Malaria.

10. Be able to list 5-6 of the methods that can be used to reduce the spread of infectious disease (page 356).

11. Be generally familiar with the different levels of toxicity (Table 14-1; page 362).
9- Be able to name the top five risks faced by people in the United States.

10- Explain why TB is considered to be the silent global epidemic.

11- Explain why there is an increasing level of resistance in pathogenic bacteria.

12- Be able to draw and interpret the parts of a dose-response curve.

13- Compare and contrast the terms bioaccumulation and Biomagnification.

CHAPTER 14: Risk, Toxicology, and Human Health

Vocabulary: 
1. poison- a chemical that will kill 50% of the animals in a test population with one dose.
2. mutagen- chemical or radiation that causes changes in the genetic composition of organisms
3. teratogen – chemical that causes birth defects
4. risk- probability that something undesirable will occur.
5. risk assessment- process of gathering information to estimate the short and long term effects associated with being exposed to a hazard. 
6. toxicity – a measure of how harmful a substance is.
7. dosage- the amount of a harmful substance a person is exposed to.
8. persistence- a measure of how long a substance (pollutant) stays in the environment
9. bioaccumulation- an increase in the concentration of a toxin in organs or tissues at a level higher than normally expected.
10. threshold level- the amount of exposure that needs to occur before a response occurs.
11. median lethal dose- amount of a toxin that will kill half of the test population (LD50)
12. precautionary principle- in the absence or hard scientific data concerning potentially serious effects of an action we should error on the side of safety (better safe than sorry). 
13. pathogen- a disease causing agent
14. vector- an agent (organism) of disease transmission
LAWS, FORMULAS, AND CHEMISTRY REVIEW:

1. Calculate percentages. Example: 80/200 = 40/100 = 0.4 = 40% 

2.  Put very large or very small numbers into scientific notation. 

310,000,000 = 310 million = 310 x 106 = 3.1 x 108 

0.000 000 000 000 097 = 9.7 x 10-14 

3. Work scientific notation problems without a calculator. Multiplication and division will be common. Multiplying numbers in scientific notation requires the exponents to be added. Dividing numbers in scientific notation requires exponents to be subtracted. 

LEGISLATION

1976 TOXIC SUBSTANCE CONTROL ACT: EPA is given the ability to track the 75,000 industrial chemicals currently produced or imported into the United States. 
Videos
http://www.youtube.com/watch?v=vjaqM4yd_RA The Precautionary Principle

https://www.youtube.com/watch?v=PZmNZi8bon8  Risk Assessment
https://www.youtube.com/watch?v=4gd-8Oxl5I4  Toxicology

https://www.youtube.com/watch?v=J9i6a_NRahg  Bioaccumulation and bio-magnification

https://www.youtube.com/watch?v=yyvX5hDBPBY Dose-response curves

https://www.youtube.com/watch?v=lYujjs8BQy0  Epidemiological Transition

https://www.youtube.com/watch?v=sRv19gkZ4E0  Ebola

https://www.ted.com/talks/triona_mcgrath_how_pollution_is_changing_the_ocean_s_chemistry   TED Talk- how pollution is changing our world’s oceans.
APES: Homework Assignment

Chapter 14
Name:_________________________________

Due Date: ___________

Directions: complete each of the following questions by the due date.  Your answer must be hand written. You will be held responsible for them in class on the due date and on future tests and quizzes. Any questions left unanswered may also cost you extra credit points.
READ THE ENTIRE CHAPTER!!!!

Chapter Introduction (page 349)

1. What are hormone mimics?

What is bisphenol?   What is one common source of it?  

What are the harmful effects of hormone mimics?

2. Compare and contrast bacteria and viruses.  Be able to name and describe a disease caused by each.
3. Summarize the global threat of tuberculosis.


How many people are infected?


What are the symptoms?

How many people are infected?


What are some of the risks factors?


How is it treated?

Science Focus (page 352)


1. Describe how bacteria develop genetic resistance.


2. How does overuse contribute to the development of resistance?


3.  Describe MRSA.

4. Describe methods you can use to prevent “catching” an infectious disease.

continue

14-3

5. What does it mean to say “The dose makes the poison”?

What variables (name at least 4) that are used to estimate the impact of toxins on humans.

6. Explain the difference between acute effects and chronic effects (use examples).

7 Why are children more susceptible to the effects of toxins than adults?

8. Explain the Precautionary Principle (page 364).

9. What are POPS? What are the dirty dozen?

APES: Chapter 14

Environmental Hazards and Human Health
14-1 Risk and Probability


Risk is defined as the ______________________________ of suffering __________ from some hazard.
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Risk Assessment attempts to identify a _____________________, determine the ___________________  of it occurring, and assessing the ___________________ of its impact.

There are four major types of hazards:

1- ________________________/Lifestyle Choices: smoking, poor diet, drinking, driving, poverty.
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2- __________________________: harmful exposure to chemicals in the air, food, water, soil.
3- __________________________: radiation, fire, earthquake, flood, tornadoes.
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4- _____________________________: viruses, parasites, bites, stings, allergies.
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14-4 Toxicology (vocabulary)


_____________________________measures how harmful a substance is and is dependent upon the _____________________ (amount) a person is exposed to, how often exposure occurs, ____________________, health, and __________________________ makeup. 


_______________________________________ refers to the resistance of a toxin to breakdown.


____________________________________________- occurs when toxins are stored in specific organs or tissues.  These are then magnified in a food chain (biomagnification).
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 CALCULATION: How many times has the toxin been magnified from the phytoplankton to the  porpoise?


Some chemicals interact to lessen the effects of each other (___________________________: anti-venoms/antidotes) or multiple the effect (______________________________________).


Effects of toxins are classified as either _______________________ (immediate effect) or _______________________________- (permanent or long-lasting).


Although any chemical (even water) can be harmful if ingested in large enough quantities most have a ____________________________________ level below which their effects are insignificant.
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Dose/response curve

Poisons are defined based upon their __________________________________________ LD50 (the amount of a chemical in one dose that kills exactly 50% of the organisms exposed to it).
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Toxicity is usually determined by exposing test _________________to toxins at specific doses and attempt to develop a dose-response curve.

14-2 Biological Hazards


____________________________________ diseases are caused by _______________________ (bacteria, viruses, protozoa, or parasites) and are frequently spread by __________________________.

Non-transmissible diseases (_____________________, ___________________, cardiovascular ) are not caused by living organisms and cannot be passed from one person to another. As the population ages it is expected there will be more deaths from non-transmissible causes.


Most deaths due to infectious agents are in developing countries due to the inaccessibility of antibiotics and vaccines (___________________________________ transition).
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Viral diseases that get most of the attention from news organization (bird flu, Ebola) cause relatively _______ deaths.  The greatest threat would be the emergence of a new strain of a very virulent strain of ____________________. 


Sexually transmitted disease (_____) will be contracted by 1/3 of sexually active individuals by the time they are 24.   

AIDS continues to spread because infected people continue to spread the disease before they know they are infected (__________ year incubation period)(page 354). 
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_________________________-: (pg. 354) is caused by the parasite/pathogen (causes the disease) Plasmodium (a protozoan). The vector (carries the disease) is carried by females mosquitoes of the species____________________.  Malaria is probably caused more deaths than all the wars in human history.

      Both the vector and pathogen have developed ______________________ resistance to drugs.


AIDS/HIV, Tuberculosis (TB), and malnutrition act synergistically within the world’s _________________________ populations.  Vaccines, the only effective treatment for viral infections, are typically not available to the poor.
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Many factors contribute to the spread of infectious disease including: air travel, __________________________, global warming, introduction of ____________________vectors, bioterrorism, and___________________________.  Increased funding, research, and ____________________ are needed to reduce the rates of infectious disease in developing countries.
14-3 Chemical Hazards

Chemical hazards are frequently classified based upon the ______________of harm they cause.

1- ________________________: cause genetic mutations
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Thalidomide 
2- _____________________________: cause birth defects

3- _____________________________: cause cancer
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The ____________________________system protects the body from foreign substances by producing _______________________that attack invading agents. Some toxic chemicals (arsenic, dioxins) weaken the immune system

Neurotoxins (PCB’s, arsenic, lead) attack the human _________________-system and can cause learning disabilities, behavioral changes, paralysis and possibly death.

The ___________________________system releases hormones (________________ messengers) into the blood stream that regulate bodily systems (growth, development, behavior.)  Hormones have a unique molecular _______________ (key) that allows them to attach to receptors on parts of cells (lock). Hormonally active agents (HAAs), hormone blockers, gender benders, thyroid disrupters are all chemicals that adverse effects on the endocrine system.

Because it is difficult to accurately measure the effects of all chemicals, the ___________________________________________________ principle should be applied when dealing with any chemical.
Briefly state the Precautionary Principle:

http://www.youtube.com/watch?v=vjaqM4yd_RA The Precautionary Principle

11-5 Risk Analysis


Risk analysis involves (1) ______________________ hazards, (2) ________________ them, (3) making decisions concerning their reduction, and (4) communicating findings.


Most people have a poor understanding of the risks they face.

The greatest hazards faced by people in the United States in terms of how they affect life span are:


1- ______________________________ 7-10 years  


2- ______________________________ 7.5 years


3- ________________________ 6 years


4- ________________________ (35%)- 6 years


5- ________________________ (males only) (5 years)


Globally poverty, tobacco use, respiratory infections, air pollution, and AIDS are the top killers.


Risk analysis remains an uncertain science and much of it involves frontier science.  Until better alternatives are developed, it will continue to be an important tool in the field of ___________________________________________. 

