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Introduction

· Briefly describe the readings for this section.
· The readings were from FACSNET.org, and they talked about how to assess different things:
· Risk assessment basics
· Exposure assessment basics
· Toxicity assessment basics
· The authors of ALL of them were Martha L. Waiter, Michael A. Kamrin, and Delores J. Katz
 

Risk Assessment Basics

· What are some characteristics of risk assessment?
· It is a scientific process for evaluating the adverse effects caused by a substance, activity, lifestyle, or natural phenomenon (in our case, chemical substances)
· It is composed of two things: amount of substance humans are exposed to AND toxicity of the substance
· There is a lot of uncertainty, which means:
· We have to make assumptions (which we should STATE)
· We can only find a range of probabilities for something instead of a specific hard number
· What are the 4 steps of risk assessment?
· Problem identification: figure out which substances we want to study (we don't have enough time for all of them)
· Exposure assessment: figure out how much of the substance the population is actually exposed to
· Toxicity assessment: given some amount of the substance, how much harm will it cause to humans?
· Risk characterization: so given the "use patterns" of the substance, what is our risk, really?
· Discuss problem identification further.  How does it usually happen?
· The thing about problem identification is that when we identify something as dangerous, it usually ISN'T because we have observed it being harmful to humans
· Instead, we look at other things:
· How it reacts with animals (animal studies)
· In vitro studies (test tube)
· Comparison study (we look at the properties of some substance and compare it to properties of substances known to be dangerous)
· Epidemiological study
· Discuss exposure assessment.  What sort of things affect this?
· We have to think about:
· How long people have been exposed
· Whether the exposure was continuous or intermittent
· How they were exposed: i.e. inhalation, ingestion, or absorption through the skin
· However, there are also uncertainties (i.e. we cannot say something certain for everyone in a population) because:
· We don't have complete knowledge about how chemicals behave in the ENVIRONMENT
· People's individual unique lifestyles
· Now discuss toxicity assessment.  How do we do this?
· Again realize that there are ASSUMPTIONS made here: because we can't deliberately expose humans to toxins to see how they react (it is unethical)
· Assumption about the way that the different sizes and biological differences between animals and humans will affect the reaction
· Assumption about how the large doses we give animals will differ from the small doses that humans encounter in the environment
· Thus we have to do studies on ANIMALS and then EXTRAPOLATE from those studies to see how humans would react, based on the way the animals reacted
· What is risk assessment?  What is (again) something that is very important to realize?
· Risk assessment is just the "sum-total" conclusion based on what we know about exposure and toxicity
· REMEMBER: it has to consider BOTH exposure and toxicity - anything that does NOT do this is not a risk assessment 
· i.e. "90% of humans develop cancer if we give them radiation for 2 hours/day" -- this is not a risk assessment because exposure to the population was not taken into consideration (we just assumed a number)
· We have to remember that the risk assessment is an ESTIMATION and thus should give a RANGE of possibilities
· However, we note that sometimes the top or bottom limit of a probability is used, based on the interests of the person using it (i.e. public health official vs. industry CEO)
· How does risk assessment differ from risk management?
· Risk management is something which is done in RESPONSE to a risk assessment -- we try to reduce the risk through education, regulation, clean-up, etc.
 

Exposure Assessment Basics

· What are some general characteristics of exposure assessments?
· We want to look at:
· How much of a substance is/was present in the environment
· How much of it people actually come into contact with
· They are USUALLY done to study LONG-TERM (as opposed to short-term) exposures
· What are 4 different kinds of exposures?  Give examples.
· Long-term, occupational exposure: A factory worker inhales a chemical eight hours a day, five days a week, over several years.
· Short-term, occupational exposure: A plant explosion creates fumes that workers inhale for a few minutes. 
· Long-term, environmental exposure: People in a community drink water from wells contaminated by seepage from an industrial disposal site.
· Short-term environmental exposure: A child eats 10 aspirin in 5 minutes.
· What are the two WAYS of measuring exposure?  Explain each.
· Personal exposure studies: we only look at the amount of substance in the body (especially done when the person recently had a short-term exposure, and the substance is probably still in his body)
· We do this by:
· Doing blood and urine tests
· Analyzing fat, bone, tissues, etc.
· Looking at enzyme levels (some substance have signature biochemical activity)
· Environmental exposure studies: we want to know how much of a substance is in the ENVIRONMENT
· We do this by:
· Measuring amounts of a substance in the environment
· Determine the route of exposure (inhalation, ingestion, or skin contact), then based on that we estimate how much is in contact with the population
· More on environmental exposure studies: Why is it hard to measure the amount of a substance in the environment?
· Well actually, if it is a short-term exposure then it's not too hard
· But with long-term exposures, it is hard because:
· All the sources of the substance can be hard to identify and track down
· The substance can MOVE: wind, groundwater, etc.
· The sources VARY over time: i.e. sometimes a plant secretes it but only under cold conditions)
· However, what properties of the substance can help us to make good guesses?
· Vapor pressure (how easily it evaporates)
· Solubility (how easily it dissolves in different mediums)
· Adsorption (how strongly it attaches to soil)
· Persistence (how rapidly it is broken down in the environment)
· More on environmental exposure studies: even if we know the route of exposure, why is it still hard to know for sure how much comes into contact with the population?
· How much water or food do people eat per day?
· Do people filter their water?
· Do people spend time outdoors a lot?
· Do people behave differently according to age, SES, ethnicity?
· How would we make a "statement of exposure"?
· We give a LIKELIHOOD that a person is exposed to a given level of substance over a specified period of time
 

Toxicity Assessment Basics

· What is a toxicity assessment?  Include ALL the qualifications.
· Alright, so in general terms we say that a toxicity assessment is an estimate of how much of a substance causes what kind of harm
· Qualifications:
· All substances are potentially toxic, depending on how much of them you use
· Toxicity can occur (and thus be discussed on the basis of) either acute or chronic
· Acute: happens very rapidly after a single exposure has occurred
· Chronic: these happen only after repeated long-term exposure
· Chronic effects can either be carcinogenic (causes cancer) or non-carcinogenic, such as:
· Organ damage (i.e. cirrhosis of the liver)
· Reproductive difficulty (i.e. decreased fertility)
· Nervous system impairment (i.e. mental retardation)
· The severity of a toxic effect varies as well
· Now let's talk about how we would actually assess toxicity.  How do we do it for acute toxicity?  Chronic carcinogenic toxicity?  Chronic non-carcinogenic toxicity?
· Acute toxicity: either LD50 studies or observation of accidental exposures
· LD50 studies are when we test ON ANIMALS how much of the drug will kill HALF ("50") of them in 14 days
· It is measured in mg/(kg of body weight)
· Observing accidental exposures is when we get to see how it actually works in humans -- if some of them accidentally overdose, that is how we can (ethically) see the effects
· Chronic non-carcinogenic toxicity: this is when we are looking for things like organ damage, behavioral modification, etc.
· So we administer different doses at different times to different animal test groups, and we look for at least TWO levels:
· Lowest observable effect level (the smallest amount of the drug that could produce any sort of effect)
· No observable effect level: a "safe level" at which no harm would be done
· Notably, we actually divide this level by 100 just to be safe and account for the differences in SENSITIVITY between humans and animals
· Chronic carcinogenic toxicity: here we use a carcinogenic bioassay
· This is a method of testing substances for carcinogenic effects that uses high-dose studies on lab animals to look for even the rare case of cancer -- the idea is to come up with carcinogenic risk values with large margins of safety
· That is, we don't care about NOEL because we assume it doesn't exist -- that carcinogenic substances are harmful in any amount -- and so we are looking for the incidence, or risk, of harm
· So we look at how the carcinogenic substances affect animals, and then we use MATHEMATICAL MODELS to translate these results to humans given that a) humans will be experiencing lower doses and b) humans are just plain different from animals
· There are "non-threshold" or "one-hit" models: these assume that even one molecule of a cancer-causing agent can lead to the disease
· Also there are "threshold" models: these assume that repeated exposures to a chemical are needed before a threshold of exposure is crossed and cancer follows
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Introduction

· Describe the general topics/themes of this reading package, and the authors (where available).
· [not done yet…make sure you list the authors]
 

Human Health Risks from Low-Level Environmental Exposures: No Apparent Safety Thresholds

· What is the main gist of this article?
· The point of the article is that the commonly held belief that non-carcinogenic substances have a "limit" or "threshold" such that if your exposure to them is NOT over that threshold, you are fine…is WRONG
· They say that we got it wrong because the risk assessments that we used to estimate these "no risk thresholds" are bad due to multiple factors (more later on this) -- and even worse, these kinds of studies are very BAD at measuring LOW exposure levels
· Epidemiological studies would be MUCH better since they actually focus on humans and real conditions, but often these studies are NOT available
· They say that instead of the previously held belief, instead it is true that:
· There is no apparent threshold for health risks where the dose is far below those which are used in animal studies
· At these low exposure levels, there are higher risks "per unit" of exposure
· They discuss 4 case studies which demonstrate this: lead, tobacco smoke, radon, and chlorination disinfection by-products in drinking water
· Their conclusion is that we should NOT assume a safe threshold level for non-carcinogens
· Discuss further the sources of uncertainty in conventional animal studies.
· Animals are exposed for shorter periods of time than humans are
· Only adult animals are used (i.e. no parents, newborns, etc.)
· The animals are genetically homogenous, so we don't get to see what the substance does in different genetic environments
· Very high doses of the substance are used
· Not many test animals are used
· Extrapolating from animals to humans is hardly solid science (we know this from before)
· Discuss the four different case studies further.
· [Not done yet]
 

What is biomonitoring?

· What is the gist of this article?
· This article concerns the concept of biomonitoring, which is when we directly measure the amount of substance that is in a person
· This can be done very precisely, even when there is only a small amount of chemical there
· It says that this sort of thing is MUCH BETTER than trying to "guess at" or predict the amounts of chemical using imprecise and assumption-based stuff like pharmacokinetics, genetic factors, etc.
 

Human Biomonitoring of Environmental Chemicals

· Why would we say that biomonitoring is the "gold standard" of assessing exposure to chemicals?
· We say this because it gives us the best idea of what chemicals are bodies are actually exposed to!
· You have to understand that the ways we used to do it were flawed because so many assumptions had to be made, and so we could never really be sure how much of a chemical was getting into our bodies (they also had other flaws which are obvious)
· First way: we ask people to fill out surveys to record where they were, what they came into contact with, etc.
· Second way: we would directly measure our environment, for example by carrying around a detector so that we know all the chemicals which are in the air we're breathing in
· So we screwed those two methods and tried this new one, which is when we monitor the levels of different chemicals in our body, DIRECTLY -- and this has several advantages:
· We can see the result of repeated contact (it all builds up in one body)
· All routes of exposure are accounted for
· The modifying influences of physiology, bioavailability, and bioaccumulation are accounted for
· We can see a correlation between exposures and subsequent illness (because we can know FOR SURE when someone has been exposed)
· What are some important issues that spill out of the difference between biomonitoring and traditional ways of assessing exposure?
· Well, sometimes they will CLASH -- and of course biomonitoring wins because it is more accurate -- but the point is that sometimes significant decisions are made/beliefs are held due to the traditional-style studies, and it is important to reverse or confirm these because of what we know from biomonitoring
· For example:
· Biomonitoring confirmed that it was a good idea to remove lead from gasoline
· It confirmed that Agent Orange was not as dangerous to US soldiers as previously thought
· What are 6 major uses of biomonitoring?
· Identifying priority exposures: they can tell us which chemicals are the most dangerous
· Recognizing time trends in exposure: if we biomonitor multiple members of the population on a longitudinal basis, we can tell how levels vary based on time, location, age, etc.
· Identifying at-risk populations: which sub-populations are exposed the most to some chemical?
· Establishing reference ranges for comparison: this is so we can know what "normal" is
· Providing integrated dose measurements: biomarker analysis provides a direct assay of body burden that integrates exposure from all sources, even ones that are hard to measure
· Evaluating exposure prevention efforts: we can see if the levels in people are actually going down
· Alright fine, so we know that biomonitoring is the direct measurement of chemical levels in our body.  What are some of the places in the body where we would LOOK for these chemicals, and why?
· As we might expect, the chemical and physical properties of the substance in question will affect where we can find it in the body
· For example:
· Lipophilic substances (i.e. dioxins, PCB's [polychlorinated biphenyl], and organochlorine pesticides) go in fatty tissues
· Persistent substances last a long time, so they would be found in the blood VS. non-persistent substances which are metabolized quickly and thus can be found in the urine
· Once we have found the level of some (potentially harmful) substance in the body, what are some things we should ask ourselves before we go crazy making conclusions?
· How is the measurement related to the magnitude, duration, frequency, and timing of exposure?
· How do subsequent processes in the body - such as absorption, distribution, metabolism, and excretion - influence the targeted biomarker?
· Is this particular marker specific for a certain chemical, or does it indicate an entire class of substances?
· What is NHANES, and why do we care?
· NHANES is National Health and Nutrition Examination Surveys, and they measure a bunch of stuff in people all across the population
· We care about it in this context because NAHNES started measuring the levels of certain substances in the blood -- so they were doing biomonitoring as well!
· What is another NHANES-like report, and why do we care?
· We also have the National Report on Human Exposure to Environmental Chemicals by the CDC, and this was (again) population data on the levels of many different chemicals
· As discussed earlier, data like this is useful for things like:
· Telling whether you are abnormal
· Knowing where to spend money on reduction of chemicals
· At the end of the day, what do biomarkers tell us?  What do they NOT tell us?
· They TELL us how much of a given substance we have in our bodies -- and from there we can see if we are having more or less of it
· They DO NOT tell us definitively that this substance causes disease, nor do they tell us about which levels are likely to do harm
 

Harmful Toxic Chemicals Pollute Blood of Canadians

· What was this article talking about?
· It talked about the report called "Toxic Nation: A Report on Pollution in Canadians" -- this report found that there was a LOT of harmful toxic chemicals in the blood of ALL the Canadians participating in a study: DDT, PCB's, stain repellants, mercury, lead, etc.
· These chemicals are serious stuff: they have been shown to cause reproductive disorders, cancer, hormone system disrupters, etc.
· Also we see that only 11 volunteers participated in the experiment
· What trends/patterns did they see when they compared the levels between individuals?
· They saw that many chemicals accumulate in the North (an Indian Chief who participated had the highest amount of PCB's, organochlorine pesticides, etc.)
· They aw that the regulation which had been put in place by Canada to ban harmful toxic substances actually worked: the older members of the study had higher levels of certain pollutants than the younger members did
· Alright, so obviously this study has consequences for the re-evaluation of the CEPA (Canadian Environmental Protection Act).  What did the Environmental Defense (agency which released the report) challenge the government to do when they reviewed it?
· Virtually eliminate the use of toxic chemicals, starting with some of the most harmful: brominated flame retardants (PBDEs), perfluorinated chemicals and their precursors (PFOS), and phthalates (chemicals that make plastics soft)
· Make industry accountable for its chemicals
· Regulate chemicals in consumer products through CEPA
· Create a special section in CEPA to focus on pollution reduction in the Great Lakes basin
 

Poison experts attack "hysteria" over chemicals

· What is the gist of this article?
· This was talking about how poison experts were criticizing groups such as the World Wildlife Fund because the WWF was making a big fuss about all these chemicals that are found in our blood
· However, the thing is that these chemicals are found at very low levels, and so the risk which the WWF says we are at is actually not much risk at all
· There is this huge war going on between scientists and these "pressure groups"
· They think that the other is wrong
· However scientists cannot definitively say that there is no danger -- they can only say that no evidence exists to suggest that there IS danger, and the pressure groups use this to their advantage from a PR perspective
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Lead

Introduction

· Give a general characterization of what the readings were all about in this module, and the authors (where applicable).
· [not done]
 

Effects of Lead on Human Health

· What was the gist of this paper?
· It was an overview of the effects of lead on human health: why lead is bad for you, what the sources of lead are in the environment, and what the government of Canada is doing to prevent this problem
· Why lead is bad for you:
· Acute exposure to high levels can result in vomiting, diarrhea, convulsions, coma, and even death
· Chronic exposure to small levels is also dangerous, especially in young children and pregnant women: impaired mental function, kidney damage, etc.
· Young children are more susceptible because they absorb lead more easily and are more susceptible to its effects
· Pregnant women are at risk because lead can cross the placenta and affect the fetus
· Sources of lead exposure:
· Food: lead in cans for canned foods, lead absorbed by plants, lead in crystal wineglasses or ceramic bowls
· Air: due to industrial emissions, refineries, automobile gas, etc.
· Dust and soil: absorbed into the soil from the air, or "lead dust" from paints
· Drinking water: lead in water pipes, standing and/or hot water is especially bad
· Paint: there used to be a lot of lead in paint
· Government of Canada's role:
· They are making "Guidelines for Canadian Drinking Water Quality", which limits the lead content of drinking water to 0.01 mg/L
· They are making a Lead Risk Reduction Strategy to control lead levels in consumer products (toys, pacifiers, cookware, etc.)
 

Environment: a Century of Slag

· What was this article about?
· It was about the dispute between a lead smelter plant in Trail, BC called "Teck Cominco" which is being accused putting unacceptable levels of pollution into the Columbia River by people living in Washington state
· The substance specifically in question is "slag" -- a fine, black, sand-like substance that is a by-product of the smelting process and which Teck Cominco just dumps into the Columbia River
· The Washington residents are complaining that this produces high levels of toxins and contaminants in the river (including lead, mercury, and zinc)
 

Tobacco Smoke and Lead Exposure Linked to 1/3 of ADHD Cases

· What was this article about?
· The title says it all - 1/3 of ADHD cases involved the child's exposure to tobacco smoke (especially prenatally) and also lead exposure in early childhood
 

Tofu May Get the Lead Out

· What was the gist of this article?
· The idea was that tofu (as with milk, cheese, etc.) can reduce the uptake of lead by the body because it also has calcium and phytic acid
· This was determined through a study on people in China
 

The Weight of Lead: Effects Add Up in Adults

· Introduction
· What are some of the main themes of the paper that are introduced here?
· The big concern with lead now is SUBTLE AND CHRONIC diseases for SMALLER LEVELS of lead over the LONG HAUL
· Workplace exposures are the worst offenders right now in terms of people being exposed to lead (responsible for 80%)
· Better tools to measure smaller effects
· Roughly, explain the shortcomings of previous tests and why newer tests are better.
· Lead ITSELF:
· Before they always used to do blood tests for lead, but these were bad because they do not indicate one's level of long term exposure to lead (recall from above that this is what we're into now)
· Now we use stuff like X-ray fluorescence technology to look at the lead stores in bone, which are a better marker of cumulative lead exposure
· Also, the effects of lead:
· We are making better tests for cognitive function, so the effects of lead on such things are easier to detect
· We are running better studies with wider demographics and more people, etc.
· Putting pressure on the heart
· What are some of the issues here?
· Blood pressure goes up (minutely, but when it happens for the entire population, we have a problem)
· Also there is greater mortality from CVD diseases
· How does all of this happen?
· Lead promotes the growth of vascular smooth cells, which form atherosclerotic plaques
· Also, lead promotes oxidative stress
· Filtering the evidence on kidney function
· What is the deal here?
· Lead causes kidney damage
· Kidney damage causes lead to go up because it cannot filter it out as effectively
· By chance, this also causes increases in blood pressure
· The chicken-and-egg answer: lead causes the damage first
· Is there any safe level of lead?
· Answer the question!
· We don't know it yet -- and the reason is because we don't have the technology to detect extremely low levels of lead
· Medical management
· What kinds of things do we have in place to protect workers?
· Workers in at-risk jobs have regular blood lead tests, and there is an OSHA-defined limit which, if surpassed, mandates that the workers get some time off or switch jobs
· Of course the scientists want this to be lowered
· They also want people to consider preventative removal -- to leave the job even if they are not at the limit, but just in anticipation of what bad stuff COULD result
 

Mercury

Mercury and the Environment

· Introduction
· What are the main effects of mercury exposure to humans?
· Neurological, renal, cardiovascular, and immunological
· What are the main pathways for mercury intake?
· Consumption of food, application of dental amalgams as a tooth restorative
· Metabolism
· How do the absorption rates differ for the various forms of mercury?
· Methylmercury -- a lot, and it goes into the brain and across the placenta, too
· Inorganic mercury -- go into the kidneys a lot
· Inhaled pure mercury -- 80%, a lot
· Ingested pure mercury -- only 1%
· Toxic effects
· What are the toxic effects of the different kinds of mercury?
· Elemental mercury: nervous system mostly
· Inorganic mercury: kidneys mostly
· Methylmercury (Minamata disease): lots of stuff
· Organic mercury: CNS mostly
 

Air Pollution in the Media

· What is the main gist here?
· Canada's environment ministers want coal power plants to cut mercury emissions because of concerns about learning disabilities in children
· Trace amounts of mercury are in coal, and so when the coal is burned the mercury goes up the smokestack and into the environment
· From there it goes into waterways, then becomes methylmercury, etc.
 

Ontario Ojibwa band suffers from mercury poisoning for 30 years

· What is the deal here?
· A paper plant dumped tons of mercury into a river, and so the Indians living beside this river have been suffering from mercury poisoning ever since
 

One woman's push to get mercury out of your car

· What is the deal here?
· There are "switches" in your car that conduct electricity so that the lights go on instantly when you raise the hood or trunk
· The switches are mercury and so when the cars are recycled, the mercury can escape -- and you know a LOT of cars are recycled each year for the parts and metal, etc.
· So a woman is trying to get everyone to change their mercury switches to new ones which use ball bearings
 

Mercury in seafood less toxic than model suggests

· The title says it all
 

Radioactive Iodine

Chernobyl cancer might have been prevented

· What was the idea of this article?
· As discussed in class, it was talking about how there is currently very high rates of thyroid cancer in the former Soviet Union because when Chernobyl exploded, the people absorbed all that radioactive iodine
· A KI tablet distributed expediently would have made a huge difference (as seen in Poland, where the cancer levels are normal) but the Soviet authorities did not do that
· The article also briefly explained how these lessons have led governments (via hospitals, police stations, etc.) to keep large stockpiles of KI on hand so that they can be distributed and eaten quickly in the event of a nuclear disaster
 

English pushing bill to stock iodide tablets near nuclear plants

· What was this about?
· It was about a proposed bill in the United States which was for the creation of a plan to distribute KI tablets to people living in the vicinity of the nation's power plants
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Blood-Brain Barrier: Serotonin

Food and Fatigue

· What was the point of this article?
· It was another article which showed how it's not only the Trp blood levels but also the rest of the LNAA's which make a difference in fatigue
· They did an experiment where they had a protein meal (lots of Trp but also other amino acids) and a carbohydrate meal (no protein but lots of glucose), and they saw that the CHO meal resulted in more fatigue
· This is because the glucose caused insulin release, which caused the uptake of more LNAA's into the muscles and resulted in relatively more Trp in the bloodstream
 

Parkinson's Disease, MPTP, and Rotenone

Parkinson's Disease: Coincidence or Connection?

· What is the gist of this article?
· The idea here is that they were talking about how Michael J. Fox and 3 other cast members for a Canadian show he was filming all developed Parkinson's at an early age
· This suggests that it is not age or genetic based because all these people are YOUNG
· Reminder: PD develops from cell death in the substantia nigra which produces dopamine…etc.etc.
 

Surprising Clue to Parkinson's

[this was fully covered in class -- the story of the Parkinsonian heroin addicts]

 

Garden Pesticide Link to Parkinson's

· What is the significance of rotenone in particular as the pesticide which causes Parkinson's?
· It is that rotenone is a NATURAL EXTRACT from the "derris" plant, which means that it was around LONG before we started making artificial pesticides in the lab
· The critics of "pesticides cause Parkinson's" would always say that Parkinson's was discovered before synthetic pesticides were made, but now that we have discovered a natural pesticide, their argument is severely weakened
 

Summary of the article by Dr. Greenamyre on pesticides and Parkinson's Disease

· What were some of the main points in this article?
· It was a follow-up to the previous article: Greenamyre was the guy who discovered the rotenone link, and this is a summary of his paper
· A few key points:
· Rotenone inhibits the same mitochondrial ETC enzyme that MPTP does, possibly by causing the mitochondria to produce free radicals
· It is another example of how chronic exposure over time can produce effects in the body that eventually build up and become a dangerous problem
 

Organochlorine Contaminants

The Pollution Within

· Starts off by describing a blood test she took which discovered high amounts of certain dangerous chemicals
· Talks about how these dangerous chemicals are found in a lot of products today, such as flame-retardant coating
· The levels of this stuff are low but still there is the mysterious rise of stuff like birth defects, autism, leukemia, etc. in the US during the past while -- perhaps there are chronic effects happening
· Lead is another example -- the first safe level declared has since been discovered to be way too excessive
· Another theme which came out was that the tests we have to do to detect these levels are EXPENSIVE and LONG (so for now they are impractical)
· Author talks about his childhood and how he was in a really dirty area with lots of contaminants
· The author goes through some of the chemicals which were detected in the test and gives possible exposure sources:
· Phthalates -- shampoo
· Bisphenol A -- in the plastic of water bottles
· PCB - lots of that in the Hudson River, esp. before the clean air/water acts
· DDT -- he grew up during a time when they sprayed it
· Pfa - in nonstick pan coating
· Dioxin - paper mill
· Mercury - coal burning power plant
· PBDE -- flame retardants, breast milk
 

Research is Urged for Healthier Breast Milk

· What kind of bad stuff is in breast milk, and how does it get there?
· Stuff like polychlorinated biphenyls (PCB), dioxin, and DDT are in breast milk
· They get there because they are stored in the body's fat cells when the body gets it from environmental sources like air or water
· But then the fat cells are activated to produce milk during breast-feeding, so the stuff comes up
· So are we worried?
· Yes we are -- we are not doing a very good job of monitoring environmental contaminants in the US
 

DDT in Moms harmful to kids, study suggests

· What is the point here?
· Well firstly, we have known for a long time that DDT in a mother's body can travel through the placenta to the fetus
· However, the study shows that this DDT causes DEVELOPMENTAL DELAYS in the babies (we didn't know before that this was one of the consequences)
· Notably, mothers who NURSED their babies for longer after they were born actually had better tests, indicating that even though we get DDT through the milk, the other good effects of the milk outweigh the bad effect (but this is different than prenatal exposure which is what the study was looking at mostly)
 

Lead and Pregnancy

Calcium Vital During Pregnancy

· What is the point?
· A study showed that for pregnant women, it is crucial to get the RDA for calcium if not more, because if they don't then it has been shown that lead levels are particularly high due to the breakdown of bone
· Bone is broken down in order to supply calcium (resorption baby), so if we can keep Ca levels high then this breakdown will not be necessary
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Grapefruit Juice - Is It Always Healthy?

· What is the gist of this article?
· It talked about how grapefruit juice can interact (badly) with certain medications
· An example was given of how a man died from taking grapefruit juice with the medication "terfenadine", because the juice slowed the body's ability to break down the drug
· Thus the drug accumulated to a toxic amount in his body
· Why does grapefruit juice interact with some medications and not others?
· The reason is that some drugs need certain natural enzymes from the body to break them down so that they can be eliminated
· One of these enzymes is CYP3A4, and the compounds narningenin and DHB in grapefruit juice are suspected to interfere with this enzyme and stop it from doing its job
· Do other types of juices, or EATING a grapefruit also interfere?
· Not all citrus juices (i.e. orange) contain narningenin/DHB, so they are NOT a problem
· Different brands of grapefruit juice will have different amounts, because they are processed differently
· Different parts of the grapefruit contain different amounts (the peel contains a lot)
 

Dangers of Acetaminophen Use and Drinking

· What is the gist of this article?
· The idea is that just like grapefruit juice and terfenadine (and other medications) can interact, SO TOO can acetaminophen (i.e. Tylenol) and drinking
· Note that acetaminophen is different than aspirin (acetylsalicylic acid)
· This is because heavy drinking ACTIVATES the enzyme CYP2E1, which transforms acetaminophen into a compound that can cause liver damage -- bad enough to require a liver transplant
 

Passive Smoking More Risky for Women with a Missing Gene

· What is the gist of the article?
· The article talked about how there are compounds (including the one in question, glutathione-S-transferase M1) that usually DETOXIFY certain components of cigarette smoke which are carcinogenic
· However, some women LACK a gene and thus have less of this compound, and so they are 6 times more likely to develop lung cancer from environmental (secondhand) tobacco smoke
· Note that "lacking a gene" is a form of polymorphism, too…
 

Interplay of Genes and Environment Elevates Cancer Risk

· What is the overall subject of this article?
· It is talking about certain genetic polymorphisms that put people at risk of certain diseases such as cancer, but ONLY in the presence of environmental factors as well
· The point is that these genetic polymorphisms don't GUARANTEE the disease on their own, but they do make it much more likely that the disease will be acquired given the right environmental conditions
· What was one example they discussed, and how does it demonstrate the above points?
· They talked about the NAT gene, which contains the blueprint for the enzyme N-acetyltransferase, an enzyme which is used to detoxify carcinogens
· Different versions of the gene make different versions of the enzyme, which in turn are "slow acetylators" (do not detoxify efficiently) or "fast acetylators" (they DO detoxify efficiently)
· The article pointed out the difference of the NAT polymorphism from something like BRCA1, which is a mutation (not a polymorphism) that almost guarantees breast cancer (85% chance) regardless of the environmental factors
· If polymorphisms are not mutations, or defects, then what the deal?
· The deal is that they may be present in populations (i.e. they were not selected out) because they serve some unrecognized beneficial purpose
· It is also noted that sometimes the "bad" polymorphism is in more people than the "good" one is, so we can't exactly call it a mutation or defect (which implies that it is in a minority)
· What is another gene which was used as an example?
· The "GST" gene, which codes for an enzyme called glutathione S-transferase -- also for fighting cancer, this time in the brain
· Specifically the cancer is known as "glioma"
· The deal here is that the "bad" polymorphism results in an absence of the gene altogether (as opposed to a less active version of it)
· However, same as before, this doesn't matter unless the person is exposed to a certain chemical
· Only this time, we don't know what the causative agent is -- only that it seems to only happen to young women (maybe it's a hormonal thing?)
 

Fighting Cancer - If You Don't Like Broccoli

· What is the gist of this article?
· It talked about the reasons why broccoli is good at preventing cancer, and discussed some of the substitutes for broccoli if you don't want to eat it
· What is it about broccoli that makes it so useful?
· It has a high concentration of sulforaphane, which turns on detoxifying enzymes in the body
· It also has "indole glucosinolates", which activate both Phase 1 and Phase 2 detoxification systems
· It has been hypothesized that this could be a DISADVANTAGE of broccoli, since Phase 1 enzymes have occasionally been shown to activate non-toxic compounds to toxic forms
· What are some alternatives to broccoli?
· It has been discovered that broccoli sprouts (and other sprouts in the "Mustard" family) have a chemical called glucoraphanin
· The reason why we care is that when we chew on the sprouts and break the cell walls, the glucoraphanin is converted into sulforaphane (the one we want) by an enzyme called myrosinase
· Other sprouts also having this include bok choy, Brussels sprouts, cabbage, cauliflower, etc.
· Why do some people think that the sprouts are BETTER than the broccoli?  What are the complexities surrounding this issue?
· The sprouts don't contain the indole glucosinolates that activate the Phase 1 enzymes -- they are exclusive for the Phase 2 enzymes
· Since Phase 1 enzymes sometimes are damaging and Phase 2 are never damaging, we think that this might be better
· However, the situation is complex because Phase 2 enzymes have been shown to occasionally cause damage as well, and besides, broccoli has a lot of other good nutrients so it would be inadvisable to stop eating it
· What are the pharmaceutical implications of these discoveries?
· Unsurprisingly, they are trying to create a synthetic form of sulforaphane that people can eat as a tablet or be added into foods as an additive
· One substance they have created is called sulforamate
· It is appealing because it has the SAME potency but is not as toxic as sulforaphane at high concentrations
· Lastly, what is another food that has sulforaphane?
· The "husk tomatoes" or "tomatillos" used in many southwestern dishes have good levels of this stuff
 

Thwarting Cancer Before It Strikes

· What is the general gist of this article?
· It was talking about the discipline of "chemoprevention", which focuses on preventing cancer from starting by changing/enhancing the way that the body handles carcinogens (as opposed to chemotherapy, which is decidedly an after-the-fact treatment)
· It talked about a trial in China where Johns Hopkins scientists are testing the ability of a drug named Oltipraz to block the carcinogenic effects of aflatoxins
· Discuss aflatoxins.
· It is a mold that grows on many grains and nuts, and needless to say thrives in hot and humid conditions (since it is a mold)
· When it is ingested, it is INACTIVE but it goes to the LIVER where enzymes metabolize it to something that is able to bind to DNA and cause mutation and cancer
· Given this, how does Oltipraz work?
· It boosts protective enzymes in the liver such that the metabolic step where aflatoxins are converted into a deadly form is AVOIDED, and thus it can harmlessly pass out of the system
· What do we need to consider when we are thinking of introducing something like Olitpraz into the general population?
· Firstly, since it is a preventive thing, people will take a LOT of it and throughout their life course -- thus we have to ensure that it is not toxic even at high levels
· Secondly, people may not be disciplined to take it in pill form on a regular basis, so it will need to be made dietary
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Methyl Isocyanate and the Bhopal Disaster

A Significant Toxic Event: The Union Carbide Pesticide Plant Disaster in Bhopal, India, 1984

 

Mustard Gas

Fight Not Finished for Vets

· Same stuff as below article
 

Canadian War Vets Exposed to Mustard Gas Receive Compensation

· What the deal?
· At CFB Suffield in Alberta, Canadian soldiers were recruited to take part in experiments involving mustard gas and WERE NOT TOLD that it could be dangerous
· The government is finally admitting that this was wrong, and they are repaying the people ($24,000 each, $50 million in total)
 

Dioxin and PCB's

Toxicology: Just how bad is dioxin?

· What did a recent report from the EPA about dioxin reveal?
· Americans may ALREADY have enough dioxin in their bodies to trigger subtle developmental delays and hormonal changes
· Also, the probability of getting cancer from dioxin is TEN TIMES HIGHER than previous estimates, which is really crazy
· What are some of the positions that the EPA has held on dioxin over the years?
· 1980: no safe level of dioxin
· Late 1980: more than one dioxin molecule has to latch onto the cell receptor to have toxic effects
· 1994: another report supporting their earlier conclusion that there is not a "no observable effect level" however it was criticized for mixing science with policy (i.e. manipulating their conclusions to get the policy decisions they want)
· NEW REPORT:
· Explains how scientists reached their conclusions so they cannot be accused of making stuff up
· Dioxin upgraded from "probable" to "known" carcinogen
· What were the changes they made which resulted in them having a new perspective on relationship with cancer?
· They changed the way they extrapolated rat data by assuming that half-life in human tissue is much longer than in rats
· They included new studies on workers in US, Germany, and Holland which provides information on HOW MUCH dioxin workers were exposed to, and thus could be a very real indicator
 

NB Army Base Sprayed with Toxic Chemicals

· Same crap as other articles below...
 

Military Accused of Lying About Agent Orange

· What the deal?
· The deal is that the military say that they only sprayed a "few barrels" of Agent Orange/Purple on the Gagetown base and it was only over the course of one week
· HOWEVER, citizens who were affected say that the government is blatantly lying, and that they sprayed much more for a longer period of time
· There are examples of people given in the story and the various afflictions (cancer, miscarriage, etc.) that they claim were due to this
 

Agent Orange and Agent Purple

· What is a very quick summary of this article?
· It is talking about the spraying of Agent Orange (2,4,5-T) and Agent Purple (2,4-D) at Canadian Forces Base Gagetown, and how military men as well as regular citizens in the vicinity have suffered as a result
· Talk more about the spraying which occurred at Gagetown.
· Well this happened around the time that the US was starting to use Agent Orange/Purple in Vietnma, and so they needed to test it -- conveniently, Ontario needed some brush cleared at Gagetown so they invited the US to come on in
· Notably, not only Agent Orange was used but also Agent Purple: 3 times the dioxin in Agent Orange, and also having arsenic (it was a bad mother shut your mouth)
· What is the deal now?
· Citizens who see that military men are being reimbursed for their health effects by the government are demanding equal treatment
· Like one guy was working to clear brush NEAR the Gagetown base when the spraying was going on, and he is sick all the time now
· Experts say that there is probably still tons of Agent Orange/Purple in the soil at Gagetown, and this is a problem because it could go into the water system and cause trouble
· The latest position by the government is that the Orange/Purple spray was not enough to cause anyone any damage, and so there is a SEVERE limitation on the benefits which it is willing to pay out
 

Agent Orange: Grim Legacy

· What is the overall summary?
· First off a debate is introduced: the Vietnamese people insist that they are still suffering birth defects, etc. from Agent Orange…but this has not been proven and maybe it is just propaganda -- and the sicknesses we see are due to stuff like malnutrition and chronic disease
· So a team of Canadian researchers went to try and prove it one way or the other, and they found:
· For sure there is still dioxin contamination in people and in the food chain
· HOWEVER they were unable to determine whether it is CAUSING the birth defects, etc. as the Vietnamese are accusing them of
· The inconclusivity means that the US government maintains its refusal to give financial aid to the Vietnamese to help with these diseases, even though it is possibly their fault
 

Health in the Arctic Circle

· Lay down the background here.
· A lot of people think that the Inuit are suffering because of contamination in the foods they eat: local animals, fish, and marine mammals
· This is because atmospheric and ocean currents push lots of toxic contaminants (i.e. mercury from smokestacks, pesticides, industrial chemicals, etc.) up into the north
· Thus the article discusses the research that is being done to more thoroughly investigating this stuff
· What are some of the things which were found?
· Association between PCB levels and length of male newborns
· Link between PCB's at immune system
· Link between PCB and neurobehavioral indicators
· A lot of the stuff is expansion/follow up on studies done on the Faroe Islands between Scotland and Iceland, which like the Inuit are way up north.  Here they have found:
· High methylmercury levels in pregnant women and resulting cardiac and neurological abnormalities in their children
· Extremely high PCB levels and resulting bone weakness, etc.
· What is the "Arctic dilemma"?
· As stated elsewhere it is the problem of these foods being contaminated…but the fact that making the Inuit stop eating them is stealing away a large part of their culture
· PLUS, there are health BENEFITS from eating this stuff too...
 

Benefits of Traditional Northern Diet Outweigh Risks: Study

· What is the deal here?
· The deal is that people were worried because PCB's and dioxins can come on air and water currents to the North, and build up in the fat of fish and game animals, which are a CENTRAL part of the diet of Inuit people
· So they measured the levels of this stuff in some animals, and sure enough it was over the limit in certain areas
· Also it was noted that in Inuit babies in Northern Quebec, they had subtle nervous system and behavioral changes
· HOWEVER: scientists have concluded that the risks are outweighed by the BENEFITS of eating a diet as they do
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Methyl Isocyanate and the Bhopal Disaster

A Significant Toxic Event: The Union Carbide Pesticide Plant Disaster in Bhopal, India, 1984

· 5W's and H?
· Place: Union Carbide Pesticide Plant
· City: Bhopal, India
· # Injured/Killed: 2500-5000 killed, 200,000 injured
· Poisonous agent: methyl isocyanate
· What is some pertinent information on MIC?
· MIC, when in contact with water, causes an exothermic reaction
· The lungs are the primary site of injury from MIC
· What are the pertinent circumstances surrounding the explosion?
· The storage tanks for MIC at the Union Carbide plant had large capacities than are considered safe -- generally it is considered unsafe to have that much in the same place
· An employee deliberately introduced water into the tank (WTF?) -- it was an act of SABOTAGE
· The wind was blowing toward the city at the time, which made things worse
· What are the "categories" of effects caused by the MIC?
· Respiratory problems: lung damage/death
· Eye irritation: watering of the eyes etc., but NO blindness
· CNS
· Gastro-intestinal
· Circulatory
· Maternal-fetal: fetal loss, spontaneous abortion, genetic defect in babies, etc.
· What are the lessons learned?
· Plants should be farther from cities
· Isolate highly toxic materials and increase security measures
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Antioxidants and Health

Alpha-Tocopherol, Beta-carotene Cancer Prevention Trial (ATBC)

· What is the deal here?
· This is basically a fact sheet giving the results for a regular study AND a follow-up study on the long-term effects of vitamins in smokers
· The vitamins in question were A and E
· Specifically they were beta-carotene (precursor of Vitamin A) and alpha-tocopherol (a form of Vitamin E)
· Notably, the subject group was SMOKERS -- so we are studying people who are already at high-risk for the diseases which were studied, such as CVD and lung cancer
· What were the principal findings of the initial study?
· Beta-carotene (A) resulted in greater risk for lung cancer and overall mortality
· Alpha-tocopherol (E) had less prostate cancer but more death from hemorrhagic stroke
· The risk was worsened if there was alcohol and excessive smoking (20 cigarettes/day)
· What were the principal findings of the follow-up study?
· Most of the differences thought to be caused by beta-carotene (A) (i.e. mortality, lung cancer, etc.) started to disappear
· Same with alpha-tocopherol (E)
· What were the conclusions and recommendations?
· Maintain the recommendation to NOT use beta-carotene supplementation -- at least for SMOKERS
· Why were Vitamin E and beta-carotene (precursor of A) chosen for this trial?
· Because epidemiological studies have linked high dietary intake and high serum levels of these antioxidants to REDUCED risk of cancer
· Theorized reason: they act as antioxidants
· So we wanted to see if those observations held true when the people are at risk, and also whether it stays over time
 

The Safety of Vitamin E Supplements

· What are some properties of Vitamin E?
· It is the term used for a group of fat-soluble antioxidants: there are multiple types, but alpha-tocopherol is the most active
· Usually they are sold in a synthetic form, which is only half as active as the natural form but does not get degraded over time (so you can store it, I guess)
· For most people, the RDA is 15 mg/day
· Vitamin E deficiency is rare in humans -- deficiency only occurs when fat is poorly absorbed by a person
· Maintain Vitamin E by eating antioxidant-rich foods such as fruits, vegetables, whole grains, etc.
· Talk about some of the uncertainty surrounding Vitamin E.
· Well, we know that it prevents free-radical reactions and acts as an antioxidant, but we don't know if this actually helps prevent disease
· Also, although it is UNDENIABLE that normal diets rich in Vitamin E mean lower risk of CVD/cancer, some studies show that when E is taken as a SUPPLEMENT, it could actually be harmful to one's health
 

Photochemical Air Pollution (Smog)

Environment: The Dirt on Smog

· How was smog originally defined?
· It was a combination of the words "smoke" and "fog"
· A guy used it to describe the FOGGY conditions which were created when sulfur dioxide SMOKE came out of smokestacks
· What is smog, where does it come from, and how is it formed?
· Smog is a combination of pollutant gases from industrial manufacturing plants (i.e. coal power plants, smelting plants, etc.) and the exhaust particles from trucks and automobiles
· Smog is mostly made of:
· ozone gas, which is produced when the pollutants/exhaust (mentioned above) react with energy from the sun
· This ozone gas contains two key ingredients:
· Nitrogen oxides: produced when fossil fuels (i.e. gasoline/natural gas) are burned
· Volatile organic compound: contain mostly carbon, hydrogen, O2, N2, etc. -- mostly from motor vehicles
· Particulate matter: small solid/liquid particles emitted from any activity that burns materials or generates dust
· How does smog mostly affect human beings?
· It hits the cardio-respiratory system: coughing, asthma, bronchitis, etc.
· How much smog is bad for me?
· The NOEL (no observable effect level) DOES NOT EXIST!
 

The Story of Smog -- Health Effects

· Discuss the two particle sizes with smog.
· "Fine" particles:
· Less than 2.5 um in size -- Referred to as PM 2.5
· Most harmful to human health
· Light enough to be suspended in air
· They go into the lungs and damage cells that transfer oxygen to the blood
· "Heavier" particles:
· More than 10 um
· Settled to the ground
· Can be more easily respired -- i.e. breathed back out
 

The Story of Smog -- Where and When

· Why do we normally have more smog in the summer?
· The atmospheric conditions are the best: there is lots of sunlight to catalyze the reaction between the nitrogen oxides and the organic compounds
· Notably the afternoon is the worst, because the motor vehicle exhaust from the morning has had time to be converted (this is why densely populated cities are brutal)
· What are some reasons why smog sometimes tends to "hang around"?
· Because there might not be any wind to blow it away
· Or temperature inversion: warm air sits on top of cooler air at the surface, and little mixing of the air occurs meaning that smog will hang around
· Local topography: if there are mountains blocking it from leaving
 

Smog deaths expected to climb: OMA

· What are some of the stats on smog?
· It costs more than $1 billion/year in hospital admissions, ER visits, and absenteeism
· Around 6,000 people die each year due to smog-related illnesses, and it's probably going to go up
· 17,000 hospital visits per year due to smog
 

Human costs of smog tallied in Ontario

 

