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Environmental
Pathology
And
Nutritional
Disease

Modes of Environmental Exposure

Labor Day
From International Labor Organization :

Every 15 seconds:
A worker dies from work related accident or disease

160 workers have a work-related accident

6300 deaths per day from occupational accident or work-related disease

2.3  million deaths/year
317 million accidents on the job per year

Environmental Pathology
Effects of Environmental Agents:

Inflammation:  acute  and  chronic
granulomatous

Hypersensitivity: immune-mediated

Necrosis

Neoplasia: initiators and promoters
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Environmental and Nutritional
Diseases

Part 1:
Climate Change

Physical injury

Nutritional Disease

Increase from 1992 (Left) to 2002 (Right) in the Amount of the Greenland Ice Sheet Melted in the 
Summer.

Epstein PR. N Engl J Med 2005;353:1433-1436.

Heat Waves

Europe 2003

Chicago, 1995



9/3/2012

3

Climate Change and 
Infectious Disease

Climate Change 
and
Diarrheal Illness

Haiti 2010

Numbers of Disability-Adjusted Life-Years Due to Causes That Are Attributable to Climate Change, 
as of 2000.

Shuman EK. N Engl J Med 2010;362:1061-1063.

Ozone
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Herald Times Sept 3, 2003

Laceration
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Stab and Incised Wounds

Gunshot Wounds:  Entrance

Entrance

Exit

Gunshot Wound:  Contact Range
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Thermal Burns

Thermal Burns

Second Degree

Third Degree

Epidermis

Dermis

Necrosis

Epidermis

Dermis
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Mortality from heat related illness due to excessive
natural heat by age US 1979-1999
Rate per million population

Summary of environmental and predisposing factors that interact to cause “classic”
(passive) and exertional heat stroke. 

Leon L R , Helwig B G J Appl Physiol 2010;109:1980-1988

©2010 by American Physiological Society

Summary of heat stroke pathophysiological changes that culminate in multi-organ system 
dysfunction and death. 

Leon L R , Helwig B G J Appl Physiol 2010;109:1980-1988

©2010 by American Physiological Society

Hypothermia

Risk Factors for Decreased Thermostability.

Danzl DF, Pozos RS. N Engl J Med 1994;331:1756-1760.

Physiologic Changes Associated with Hypothermia.

Danzl DF, Pozos RS. N Engl J Med 1994;331:1756-1760.
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Radiation

Cellular Effects
of

Radiation

Radiation Colitis



9/3/2012

9

Radiation Dermatitis

Neoplastic 
Complications of
Radiation

Solar elastosis

Effects of
UV radiation
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Nutrition

Obesity

Prevalence* of Self-Reported Obesity Among 
U.S. Adults

BRFSS, 2011
*Prevalence reflects BRFSS methodological changes in 2011, and these estimates should not be compared to 
previous years.

15%–<20% 20%–<25%         25%–<30%         30%–<35%         ≥35%
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Defining Obesity

BODY MASS INDEX

Herald Times
Sept 3, 2003

Free Fatty Acids 
and 
Insulin 
Resistance

FFA- inhibit insulin signaling
Pathways
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Protein-Calorie
Malnutrition:

Marasmus

Protein Calorie Malnutrition:  
Kwashiorkor Vitamin A

Vitamin A 
Deficiency
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Vitamin A Deficiency

Vitamin D

ergosterol
(yeast)

7-dehydrocholesterol
(lanolin, skin)
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Rickets Rickets

Nutritional Rickets

Thacher TD. N Engl J Med 1999;341:576-576.

30 month old girl
Genu varum, enlarged wrists
Elevated alkaline phosphatase
Low serum calcium
25-OH-D 35 ng/mL
Outside at least 3  hours/day
Average daily Ca2+ intake
160 mg/day (RDA for 1-3 yr old
700 mg/day
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Holick M. N Engl J Med 2007;357:266-281

Metabolism of 25-Hydroxyvitamin D to 1,25-Dihydroxyvitamin D for Nonskeletal Functions

Vitamin E

Abetalipoproteinemia Vitamin K

Vitamin K
Cycle:

Warfarin 
inhibits
Vitamin K 
epoxide
reductase
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Scurvy

Scurvy
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The B Vitamins

B1 thiamin (thiamine)
B2 riboflavin
B3 niacin
B4 adenine *
B5 pantothenic acid
B6 piridoxine
B7 biotin
B8 myoinositol *
B9 folic acid
B10 para-aminobenzoic acid (PABA) *
B12 cyanocobalamin

* Kicked out of the club

Thiamin (e)  
Vitamin B1

Christiaan Eijkman 
and

polished rice

Thiamine 
Deficiency:

Beri Beri

Beri Beri
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Niacin  (Vitamin B3)
Dr. Joseph Goldberger
and Pellagra

Pellagra


