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For today to prepare for the exam  we will cover:

Introduction to Environmental Health

Toxicology

Risk Assessment

Air

Water 

Food

Children
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DEFINITIONS

Å HEALTHis ña state of complete physical, mental and 

social well-being and not merely the absence of disease 

or infirmityò  (WHO, 1948)

Å ENVIRONMENTis ñ... [All] that which is external to 

individual human host.  [It] can be divided into physical, 

biological, social cultural any or all of which can influence 

health status in populations.ò  (WHO, 1995)



ENVIRONMENTAL SCALE

ÅLocal:  focus on the environment (e.g. water, air) on 

the subpopulation closest to the exposure

ÅGlobal:  focus on effect of an unbounded 

environment (e.g. air) on populations anywhere

A. Robinson, Univ. of Pittsburgh, Supercourse ñIntroduction to Environmental Healthò



Making the case:

WHO has determined that 27 percent of global disease is caused by 

environmental exposures which can be averted. 

Education, training and carefully targeted interventions can prevent 

much of this environmental risk. The WHO also estimates that more 

than 33 percent of disease in children under the age of 5 is caused 

by environmental exposures. 

Preventing environmental risk could save as many as four million 

lives a year in children alone, mostly in developing countries. 
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Making the case:

WHO estimates that more than 13 million deaths annually are due to 

preventable environmental causes. Nearly one third of death and disease in 

the least developed regions are due to environmental causes. Over 40 

percent of deaths from malaria and an estimated 94 percent of deaths from 

diarrheal diseases, two of the world's biggest childhood killers, could be 

prevented through better environmental management. 

The four main diseases influenced by poor environments are diarrhea, 

lower respiratory infections, various forms of unintentional injuries, and 

malaria. Measures which could be taken now to reduce this environmental 

disease burden include the promotion of safe household water storage and 

better hygienic measures; the use of cleaner and safer fuels; increased 

safety of the built environment, more judicious use and management of 

toxic substances in the home and workplace; better water resource 

management.
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Population Without Access to Safe Water
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Global Life Expectancy



Question #1

What percentageof the worldôs population is considered to be 

living in developing countries?

A.) 40 percent

B.) 60 percent

C.) 80 percent
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Making the case:

Many countries around the world, especially in Africa and 

South America, are considered developing countries. It is 

estimated that 80 percent of the worldôs population live in the 

developing countries. 

But MORE THAN 80 percent of the worldôs occupational and 

environmental health problems occur in these countries. 

Examples: silicosis, lead poisoning, benzene poisoning.

What is happening in the developing countries, as far as 

occupational and environmental risks, is what was happening 

in the currently developed countries 50 years ago.
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Question #2

Who is often called the ñFather of Toxicologyò?

A.) Paracelsus

B.) Pasteur

C.) Waksman
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Paracelsus is known as the father of Toxicology

Alle Ding' sind Gift, und nichts ohn' Gift; allein die Dosis macht, 

daß ein Ding kein Gift ist.ñ

All things are poison, and nothing is without poison; only the 

dose permits something not to be poisonous.ñ

Or, more commonly,  ñthe dose makes the poisonò

That is to say, substances considered toxic are harmless in 

small doses, and conversely an ordinarily harmless substance 

can be deadly if over-consumed.
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Lucrezia Borgia The Mother of Toxciology

ÅLucrezia has been called the most depraved woman in 

history.

ÅDid she keep bottles on her boudoir with perfume to 

seduce and poison to kill?

ÅWas she pricking enemies with an arsenic - drenching 

ring...her favorite method of disposing of men?
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HAZARD

ÅThis is often used as a synonym for toxicity. Hazard is a 

more complex concept, as it includes conditions of use. 

Å A hazard has 2 components:

ïInherent ability of the chemical to do harm by virtue of its 

explosiveness, flammability, corrosiveness, toxicity, etc.

ïThe ease with which contact can be established between the 

chemical and the object of concern. 
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DOSE TIME RELATIONSHIP

or HOW MUCH AND HOW OFTEN

ACUTE TOXICITY:

Refers to the ability of a substance to do systemic damage as a 

result of a one-time exposure of relatively short duration.

CHRONIC TOXICITY:

Refers to the harmful systemic effects produced by long-term, 

low-level exposure to chemicals. Chronic toxicity is a far more 

complex issue. 
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Question #3

LD stands for:

A.) Lethal Dose

B.) Legal Dose

C.) Largest Dose
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LETHAL DOSE (LD50)

This is a term to describe acute toxicity.

Subscript 50 means that the dose was lethal for 50% of the population who 

had the administered dose. 

ï LD0 There were no resultant deaths

ï LD100 The entire population died 

The units for LD50 are in mg of chemical/kg of body weight. The smaller the 

LD50, the fewer the mg of chemical/kg of body weight will be required to kill 

the animal. Conversely, the larger the the LD50, the lower the acute toxicity. 

We can say that LD50 and acute toxicity are inversely related. 
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LETHAL DOSE FOR HUMANS

LD50 10 kg Child (22 lbs) 70 kg Adult (154 lbs)

<5 1 Drop 1/16 Tsp.

5-50 1 Drop to 1/8 Tsp. 1/16-3/4Tsp.

50-500 1/8-1 Tsp. 3/4-3 Tsp.

500-5000 1 Tsp.-4 Tbsp 3-30 Tbsp.

>5000 Over 4 Tbsp. Over 30 Tbsp. (1 lb.)
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ÅFor inhalation work, we use a different designation: Lethal 

Concentration 50 (LC50):

Å LC50 is determined by exposing several groups of animals, 

usually rats or mice, each to a different air concentration 

of the chemical for a one-hour period, then they are 

observed for a 14-day period. 
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VITAMIN D 

Å Vitamin D is highly acutely toxic, 10 mg/kg or about 400,000 

international units/kg. 

Å The pesticide Parathion is also acutely toxic at 10 mg/kg. 

Å Vitamin D is exempted from the hazardous substances labeling 

act because it is in food (milk) and a drug (sold as a vitamin.) 

Otherwise, it would be required to carry a poison label. 

Å Everyone of U.S. requires about 10ug per day (400 IU.)
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SODIUM FLUORIDE

Å High Acute Oral Toxicity-35 mg/kg

Å We take it in chronic low dose, 1 or 2 mg daily for good dental 

health

Å If we exceed a dose of 3 or 4 mg/day we get mottling of tooth 

enamel in young people

Å There has been some opposition to water fluoridation. However, 

epidemiological studies show that there are no effects from long 

term use of fluoridated water. 
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ROUTES OF EXPOSURE

Three Major Routes:

1) Penetration through the Skin (Dermal Entry)

2) Absorption through the Lungs (Inhalation)

3) Passage across the walls of the Gastrointestinal Tract 

(Oral)  

The route of exposure is the pathway by which the chemical 

gets into the body.
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Question #4

There are three main routes of exposure to a toxin, the most 

common of the three is:

A.) Oral

B.) Dermal

C.) Ingestion
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DERMAL

Å The most common way to contact chemicals is dermally. But the skin is 

a very effective barrier to chemicals. We have about 20 sq.ft. of skin. 

Å The second most common route is via inhalation. Lungs are a poor 

barrier to chemical.  We have about 750 sq.ft. of lung surface.
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INHALATION
Å Remember the function of the lungs is to deliver O2 from air to blood and CO2 from blood to 

air. The lung surface is very delicate and very thin membrane, about one cell thick. 

Å The one cell thick membrane allows easy passage of oxygen and other chemicals form the 

alveolar space to the blood. (This is why people smoke marijuana instead of eating it.) 

Å In addition to the systemic nature-there are also the issues of interference with function.  

Asbestos and Silica damage the lung surfaces, causing asbestosis and silicosis. There are 

other examples from cotton dust, coal dust, sugar cane pulp. Collectively these diseases 

are called pneumoconiosis. 
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ORAL
Å The oral route is through ingestion ïmainly through food that we eat. Chemicals 

enter the body and are absorbed through the G.I. tract. 

Å The absorption can occur anywhere from the mouth to the rectum. The majority 

of the absorption takes place in the small intestine. 

Å Nitroglycerine is absorbed through the mucus membranes of the mouth, that is 

why it is taken and placed under the tongue. Ethyl alcohol is absorbed rapidly in 

the stomach as well as the intestine, that is why the effects are seen so quickly. 

It is also why food in the stomach can delay some of the effects.
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SO, WHY IS THIS IMPORTANT?

Å We base the toxicology and the risk assumptions on using animal 

models, but which animals?

Å Man and monkey are fairly similar

ï Monkeys do respond to methanol the same as man

ï Monkeys do not respond to nitrobenzene the same as man

Å The use of animal data to human data dates back to the amendments 

made in 1958 to the Food Additives Amendments Act which is known 

to most as the Delaney Amendment.

Å The food additive is considered a carcinogen if it cause cancer in any 

animal species at any level of exposure. 
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AGE

Å Age has an influence on toxicity in many models

ïDDT is not acutely toxic to newborn rats, however, it becomes 

progressively more toxic as the rats mature. The adult LD50 is 200-

300 mg/kg.

Å The organophosphate parathion is more acutely toxic to 

newborn rats than adults rats. 

Å The age difference is usually a function of the body systems and 

the ability to metabolize foreign chemicals-the major player 

being the liver microsomal enzyme system. 
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SEX

Å There are obvious physical and physiological differences. 

ïMale rats are 10X more sensitive to liver damage than female rats 

from chronic oral exposure to DDT. 

Å Sex differences are usually a function of hormone activity. 

Å Castration or hormone administration can limit the differences. 
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Question #5

For a dose-response curve the x axis is the:

A.) Dose

B.) Response
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Question #6

The y axis is:

A.) Dose

B.) Response
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Å Chronic Toxicity was recognized first in occupational illness

Å Greek Physicians noted that certain trades had poorer health-

e.g. mining, metallurgy, pottery.

Å Hippocrates described severe colic in men who extracted 

metals-Pb poisoning

Å Pliny wrote of Hg poisoning in miners from the quicksilver mines 

of Spain
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THALID (THALIDOMIDE)

ÅMarketed outside the U.S. in the late 1950s as a mild 

sedative to combat nausea in pregnant women; used as a 

sleeping pill and to treat morning sickness during 

pregnancy

ÅWithdrawn from market in 1961 after it was discovered to 

be a human teratogen

Å Not all animal species tested produced reactions to 

thalidomide exposure similar to those seen in humans
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When a pregnant woman takes 

thalidomide 34-50 days (4.5 to 7 

weeks) after the beginning of 

her last menstrual period, there 

is a risk of approximately 20% 

or greater to have a baby with 

problems such as extremely 

short or missing arms and legs 

(phocomelia), missing ears 

(both outside and inside), and 

deafness
44
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THALIDOMIDE TODAY

Å Lepropsy:

ï Approved to treat & control painful, disfiguring skin sores 

associated with leprosy 

Å HIV related disorders:  

ï Possibly inhibit HIV replication (so far only in laboratory tests)

ï Stop and perhaps reverse AIDS related cachexia (wasting)

Å Treating non-microbial apthous ulcers of the mouth and throat
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DIETHYLSTILBESTROL

Å Prescribed between 1940 and 1970 to prevent miscarriages in 

high risk pregnancies

Å Cases of vaginal adenocarcinoma in women ages 16-20 were 

linked to fetal exposure through maternal DES ingestion early in 

the pregnancy

Å Approximately 1 in 1000 pregnancies were exposed
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DIETHYLSTILBESTROL
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This ad appeared in a major 

medical journal in 1957.  The 

small print at the bottom reads: 

"Recommended for routine 

prophylaxis in ALL pregnancies...

96 per cent live delivery with 

desPLEX in one series of 1200 

patients ïbigger and stronger 

babies, too. No gastric or other 

side effects with desPLEX - in 

either high or low dosage.ò

DES Ad from 1957
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DEVELOPMENTAL ABNORMALITIES

FEMALES
Å Vaginal and cervical carcinomas

Å Uterine abnormalities

Å Higher risk for ectopic pregnancy, miscarriage, and preterm labor and 

delivery

MALES
Å Abnormal genitalia  (Microphallus, Testiclar varicoceles, Hypospadias)

Å Epididymal cysts

Å Testicular problems (undescended)
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Question #7

The generic risk equation is:

A.) Risk = Hazard x Exposure

B.) Risk = Hazard x Time

C.) Risk = Hazard x Toxicity 
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RISK = HAZARD X EXPOSURE
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Risk Assessment Process

1. Hazard Identification

2. Toxicity Assessment ïDose/Response

3. Exposure Assessment

4. Risk Characterization

Some people add a 5th and 6TH step

5. Risk Management

6. Risk Communication
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