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Wihat Is Tiexicolegy?

The study of peisens, With speciall attention
10 the aeVerse elfects on hiological systems

x Clhianges that result in impaired apility’ te
compensate for adaitienal Stress, or an Increase
I suscepuibility ter otherr envirenmental
Infilences

IE G OSE MaKkeSs e PrISon. = PalaCelcls
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Toxicology: Lingo

L€ and LLIDES — “Lethal Concentration
50 and “Lethal Dese 50~ — the
concentration: or dese: that will result in
moertality, to' ene-half: ol the: pepulation
expesed

s Used to descrilbe general level off acute
toxicity (e.g., non-texic, slightly texic)




Toxicology LIngo: conta)

NOCA)EL — “No Observed (Adverse) Effect
Level” — the highest experimental dese: or
concentration at Whlchine statistically,
significant difference between contrels anad
treated animals canl be detected

Rreshold — the dese or concentration
pelow Whilch nor adverse: effect Is; detected




Toxicology LIngo: conta)

LO(A)EL — “lLewest Observed (Adverse)
Effiect Level” — the lowest expermentall dese
@I coRcentration; atWhich: a statistically/
significant difference between contrels and
treated animals s detected




Measures of “Time”

Aclite — usually: up ter 14 days

SuBacuie — approximately 21 days; not
longl enoeugh tor e called “chronic*

SUBCHrERIC = up to 10% ofi an animal’s
ifiespan; between 5 — 90/ days

Chironic — more! than 10% of an animal’s
Ifiespan; more: thamn ene year
-



The Risk Assessment Process

HazardNdeRtification
s What could e the adverse eutcome(s)?

IDESEEESPERSE alaly/SIsS
n What guantity, causes; Whichi effiect(s)?

Exposure ASSESSINERT
n Whoerwill lherexpesed? How?: IHew efiten?

RISkecChiaiiacCternzation
n [How! likely IS/ the effect te occur?
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Hazard ldentification

Moertality

Fumoers (lsenigni or malignant)
Reproductive/developmentall ouitcome
Behaviorall effiects

Changes In ey Welght 6r ratior of ergan
Welght te; hedy welght

Organ fiailure
issue morpholegy: changes
Enzyme activity (Urinalysis or blood! test)




Some Known and Potential Health
Effects of Dioxins and Furans

Chleracne: and other skin effects

Changaes: i ability off IVEIF 1ol PHeCESS fals,
sugar, andi pretein

Endecrine: changes

Reproductive and developmental prokliems
\Weakened immune: system

Cancer




Seme Knewn and Potentiall Health
Effiects ofi Polychlornated: Biphenyils

Ache and: rashes

Noserand lung rtation
Gastreintestinal’ discomiort
Depression; and behavieral changes
Liver andl kidney: damage
Endoecrine chanees

Impaired reproduction
Cancer




Some Known and Potential Health
Effects of Chlorinated Pesticides

NEeRoeus: system effects including tremors,
seizures; headache, dizziness, and
exclitaniity

Natsea and vemiting

Pre-tern BIFRS and reproductive: proklems
Danmage: to the liver and the adrenal gland
Cancer




Some Known; and Potential Effects
of Mercury

Ner/ous; system damage including
persenality, CAanges, teniors, VIision
chiange, |ess off muscle coordination,
MEmMoRy/ difficulties

Kidney damage

LUng irhtatien/cotighing

Nausea, vomiting, diarriea

Increased heart rate and hleed pressure




[DOSe-Response ASSessment

IHeW: eS| the respense (effect) change
Withr Increasing dese?




Toxicology
Dose

4
Response | i! ,



Dose-Response ASSessSment conta)

It 1S helpiulfto tnderstand “ADME™:

x ARSOIPLIGR — New does (and hew: much of)
e sustance enter the hoedy?

Lungs, smalliintestine; directly to hleodstream?

s DIStABULeR — Where dees the substance go?
Pl gees to bene; Cd to kidneys; DDI to adipose
BUIT...the texic efifect may e seen elsewhere




Dose-Response ASSeSSMeENt conta)

s Vietalholisn = What happens te the
supstance When It Interacts with a
cell/tissue/ergan: system?

CYP450, COX-2, GSH, ROS can make a substance
VIORE or' LESS toxic

s EXCretion — How'long does the sulstance
PErsIst i the bedy? Hew!Is| it removed?
Longer excretion time leads te higher hody: hurden
Urine, feces, sweat, breast milk, weight 10ss?




good hygiene

chs.-trirl::uti on

Permanent
damaqge

Excretion Tox effects

http://www.cee.vt.edu/ewr/environmental/teach/gwprimer/btex/intake.qgif




Exposure Assessment IS Important

If there is no exposure, there is no health risk.

Where is the Can people Can the
Is there a contamination in  come in contact  contaminants
source of tha enviranmeant? with the be absorbed
contamination? Can it move?  contamination? into the hody?

Potential
Risk

http://www.mmr.org/irp/genprog/riskinfo/risk.htm



Health Risk Exposure Pathways

Wil Bl f-—- [ TSI EW

http://www.mvs.usace.army.mil/eng-con/expertise/fusrap/Pathways.jpg
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EXposure Assessment

107 — Children? Woerkers? Smokers?

Jat (else)? — Other medications;, alcenol?
jere? — Skin? Stomach? Lungs? Eyes?
en? — Every: day? Only. /i utero?.

Hew? — Allittler all the time: o1 a lot: at: Gnee?

e

Ulumately: concerned withrthe durauon,
reguency, and Intensity, of the exposure




SOURCES OF ROUTES OF TOXICANT
EXPOSURE EXPOSURE DISTRIBUTION
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Considerations for Inhalatien & Dermal Expoesure

Inhalation

Skin Absorption

Hissouri Household HaFardous Waste Project

http://www.stewardshipcommunity.com

Average droplet
size of knapsack .
spray: '
200 - 250 pym

VMD

Only droplets
< 2 um can enter
the lung alveoli
(respirable)

Abdomen 2.1

Scrotal area 11.8

Absorption rates compared
to forearm which is 1.0
Those areas with thicker
skin can offer greater
resistance to toxic
substances than those
areas with thinner skin

Droplets > 7 pm

_are trapped in
mouth, nose,
throat

Scalp 3.7
Forehead 4.2

Ear canal 5.4

Ball of foot 1.6




PCB LEVELS IN OTHER FO0ODS

Butter, salted

3

Tuna, canned in oil NG 45
Chicken breast, roasted  [HNEGNGNGNGNGNNGG_
Brown gravy, homemade NGNS 30
Salmon steak or filler, baked NN 26~
Pancake, from mix [ ENRNGNGNGGEE 24 Fewe foods are immune
Meatloaf _ 23 frﬂ,m contamination tl!.'
Beef steak, pan-cooked NN 22 PCBs, which have
Egg, fried —— 19 despite bans in the
Foric FOast Sl E— 18 United States and
Popcom, papped in oll 1f maost other countries.
Biscuit, refrigerated dough, baked [N 16
These foods have been
Veal cutlet, pan-cooked NN 13 acted by the Food and
Combread [N 11 0 'lﬁldl‘l'r .
Chuck roast, baked [ 10 _rl.l-!;l .I'I'I||'||5[f-.-_.|'[||3|rl.
English muffin, plain, toasted [ 10 Fl_g'_“EE' N pans per
Raisin [N 10 Billlon.
Chicken, fried [N 9

&

Caramel candy

Adl amounts in parts per billion (ppb). "Puget Sound salmon tested higher.
Source: FDA

SEATTLE FOST-INTELLICGEMCER




2.0 Total TEQ ppt

B Coplanar and mono-ortho PCBs
1.73
m . ODibenzofurans

ODioxins

TEQ ppt

Beef Chicken Pork  Hotdogs, Oecean Freshwater Butter Cheese Milk lce Eggs Vegan Human
Bologna Fish Fish Cream Diet Milk

FIGURE 1. Dioxin, dibenzofuran, and PCE TEQs in collected foods and in human milk, pg/g (ppt! wet weight. (A) Nondetects = 12 limit of detec-
tion. a, Corrected by factor of 1.08 to compensate for missing PCE data. b, Actual value may be higher. Not corrected to compensate for missing

PCE data.
Schecter et al., 2001



Divvying Up Diexin

Total Exposure = 119 pg/fday

Beef Ingestion —_33 0
Dairy Ingestion I 7 4.1

Milk Ingestion _1 7.6
Chicken Ingestion 12.9 I

Fork Ingestion =1 2.2

Fish Ingestion —?.ﬂ

Egqg Ingestion N 4.1
Inhalation 2.2

sS0il Ingestion @08

Water Ingestion |Negligible : :
0.0 10.0 20.0 30.0 40.0
Maorth American Daily Intake {pg/day) of TEQ

EPA, 2003



Risk Characterization

Preanility’ off an adverse: effiect 6ccuriing

Reguires statistical models (Sseme
elauvely: complicated) andimatihematical
calculations: (seme: reguire: computers)

Explain’ the Uncertainty I the assessment

The State of Michigan: regulates 1o zere
Increased: effects frem nencarcinegens

Acceptable carcinogen risk is 1 in 100,000




Key: Assumptions

Adult body weight = 70 kg
Water intake = 2 liters/day
Inhalation rate = 20 m>/day.
Lifetime exposure = 70 years

Linear extrapolatieon fer cancer risk (1.e.,
N0 threshold)




Uncertainty: Factors

Animal teratiman: extrapolatieon

IHUman Varaeility/Sensiuvity,

Stubechrenic study duration! ter chrenic
LOAEL tor NOAEL

Dataknase gaps

Wpically choeose: 1, 3, or 10 as; the: fiactor




Unresolved Issues

Toxicity, off mixtures

Lack offdata on chlldréen and Woemen: ofi
childlbearing age

Effiects of long-term,, Iow-level exposure
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