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Medical toxicology

Medical toxicology, is a medical subspecialty focusing on the

diagnosis,

management

prevention of poisoning
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other adverse health effects due to :

medications, occupational and environmental toxins, and biological agents.

Medical toxicologists are involved in the assessment and treatment of :

acute or chronic poisoning, adverse drug reactions (ADR), overdoses, envenomations, and substance abuse, and
other chemical exposures..

Medical toxicology

Medical toxicology is officially recognized as a medical subspecialty by the American Board of Medical
Specialties.

Its practitioners are physicians, whose primary specialization is generally in:

emergency medicine,

occupational medicine

pediatrics.

Medical toxicology is closely related to clinical toxicology with the latter discipline encompassing non-
physicians as well (generally pharmacists or scientists).

Medical toxicology

Clinical Evaluation

The types of patients evaluated by physicians who specialize in medical toxicology include:
Unintentional and intentional overdoses of prescription and nonprescription medications

Drugs of abuse

Exposure to industrial chemical products and environmental hazards

Envenomations and other natural toxins
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http://en.wikipedia.org/wiki/Poison
http://en.wikipedia.org/wiki/Adverse_drug_reaction
http://en.wikipedia.org/wiki/Overdose
http://en.wikipedia.org/wiki/Venom
http://en.wikipedia.org/wiki/Emergency_medicine
http://en.wikipedia.org/wiki/Occupational_medicine
http://en.wikipedia.org/wiki/Pediatrics
http://www.mums.ac.ir/mtrc/fa/ankabut
http://www.mums.ac.ir/mtrc/fa/ankabut
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Overview of the interdisciplinarity of environmental toxicology
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Ecotoxicology

Ecotoxicology is the study of the effects of toxic chemicals on biological organisms, especially at the
population, community, ecosystem level. Ecotoxicology is a multidisciplinary field, which integrates toxicology
and ecology.

The ultimate goal of this approach is to be able to predict the effects of pollution so that the most efficient and
effective action to prevent or remediate any detrimental effect can be identified. In those ecosystems that are
already impacted by pollution ecotoxicological studies can inform as to the best course of action to restore
ecosystem services and functions efficiently and effectively,citation needed]

Ecotoxicology differs from environmental toxicology in that it integrates the effects of stressors across all levels
of biological organisation from the molecular to whole communities and ecosystems, whereas environmental
toxicology focuses upon effects at the level of the individual and below.!

Common Environmental Toxins
V. PCBs (polychlorinated biphenyls) - found in coolant and insulating fluids, pesticide extenders, adhesives, and

hydraulic fluids.
y. Pesticides-used widely for preventing, destroying, or repelling any organism which may be considered

harmful. Commonly found in commercially grown fruits, vegetables, and meats.Methyl parathion is a
commonly used pesticide used for agricultural reasons. Methyl parathion causes the formation of toxic mediums
for humans, soil and water, fresh water fish, and other hydrophilous organisms in the ecosystem. Methyl
parathion proposes numerous health risk factors that are life threatening !

v. Mold and other Fungal Toxins
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f. Phthalates are found in plastic wrap, plastic bottles, and plastic food storage containers.

Common Environmental Toxins
6. VOCs (volatile organic compounds) - such as formaldehyde; can be found in drinking water and sewage

systems.
#. Dioxins is a chemical compound which is formed as a result of combustion processes such as waste

incineration and from burning fuels like wood, coal, and oil.
v. Asbestos is found in the insulation of flows, ceilings, water pipes, and heating ducts.

A. Heavy metals include arsenic, mercury, lead, aluminum, and cadmium which are found in fish, vaccines, and

pesticides.
4. Chloroform, which is used to make other chemicals.

\-. Chlorine is commonly found in household cleaners. V]
Radiation toxicology g, wlis e

Health Effects of Exposure to Substances and Carcinogens

An organ system is a structure that is found inside a human or animal.

It is made of cells or tissues that perform a specific function. When exposed to a hazardous substance, the organ
that the substance affects at the lowest dose is called the target organ.

Development is the process in which an individual or animal matures until puberty.

Cancer Effects

Known to be a Human Carcinogen

Reasonably Anticipated to be Human Carcinogens
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Militry toxicology
Mustards
Sulfur mustard has been used as a chemical weapon since World War 1.
Nitrogen mustard, a derivative of sulfur mustard, was one of the first chemotherapy agents but never has been
used in warfare. These agents cause blistering of exposed surfaces. Both mustard agents rapidly penetrate cells
and generate a highly toxic reaction that disrupts cell function and causes cell death.
The chemical reaction is both temperature dependent and aided by the presence of water, which explains why
warm, moist tissues are affected more severely. Actively reproducing cells, such as skin and blood cells, are
most at risk.
Gulf War Syndrome
Gulf War veterans are suffering from the effects of chemical or biological weapons, they might have grounds
for some restitution from the United States government, or perhaps the Iragi government.
Gulf War syndrome (GWS) or Gulf War illness (GWI) is a chronic multisymptom disorder affecting veterans
and civilians after the a4\ Gulf War 'Y

A wide range of acute and chronic symptoms have included fatigue, musculoskeletal pain, cognitive problems,
skin rashes and diarrhea.[™
Approximately va- - - -l of the #av,. - - veterans who served in the vaay Gulf War are afflicted with enduring
chronic multi-symptom illness, a condition with serious consequences.!
Gulf War Syndrome
Those who were near conflicts during or downwind of chemical weapons depot demolition, had exposure to
toxic chemicals which are currently believed to be the cause of the illness.
Several specific causes have been investigated, including pyridostigmine bromide (PB) nerve gas antidote
(NAPP) pills, organophosphate military strength pesticides, chemical weapons, and depleted uranium.
Causes which have been ruled out include post traumatic stress disorder, anthrax vaccinations,” and smoke
from oil well fires, though these exposures may have led to various illnesses and symptoms in a limited number
of Gulf War veterans. PB or NAPP antidote pills given to protect troops from nerve agents and military strength
insecticides used during deployment have currently been most closely linked to Gulf War veterans' chronic
multi-symptom illness.
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Exposure to the destruction of the Khamisiyah weapons depot, where large quantities of Iragi chemical
munitions containing sarin and cyclosarin nerve agents was stored, is negatively correlated with motor speed.[

Exposure to depleted uranium is unlikely to be a primary cause of Gulf War Illness."!

Gulf War Syndrome

What are the symptoms?

Symptoms of Gulf War IlIinesses (according to the American Legion)

Chronic Fatigue

Signs and symptoms involving skin (including skin rashes and unusual hair loss)

Headache

Muscle pain

Neurologic signs or symptoms (nervous system disorders which could manifest themselves in numbness in
one's arm, for instance)

Neuropsychological signs or symptoms (including memory loss)

Signs or symptoms involving upper or lower respiratory system

Sleep disturbances

Gastrointestinal signs or symptoms (including recurrent diarrhea and constipation)

Cardiovascular signs or symptoms

Menstrual disorders

Gulf War Syndrome

Irag had loaded anthrax, botulinum toxin, and aflatoxin into missiles and artillery shells in preparing for the
Gulf War.

During Operation Desert Storm, f17. of U.S. combat soldiers and va7. of UK combat soldiers were vaccinated

against anthrax.[°
Reactions included local skin irritation, some lasting for weeks or months.**

Sarin
Exposure to sarin, a nerve gas, is a possible comorbidity. Chemical weapons classified as nerve agents are also
strong acetylcholinesterase inhibitors. A v- - ¥ review discusses symptoms, signs, and treatment of nerve agent

exposure.!

Uranium exposure
Genotoxic mutagens such as uranium should be treated with chelation therapy” or other means shortly after

exposure.” Incorporated uranium becomes uranyl ions, which accumulate in bone, liver, kidney, and
reproductive tissues. Uranium can be decontaminated from steel surfaces” and aquifers.l""]
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Basal Cell Carcinoma (inorganic arsenic)
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Laboratory investigations

There are very few specific tests. The usual laboratory investigations fall into the following categories:

m tests for increased levels of solvents (e.g. in expired air or for slowly metabolised solvents, in the urine)

m tests for increased levels of metabolites excreted (e.g. in the urine, phenol levels after benzene exposure,
trichloroacetic acid and similar compounds after trichlorethylene exposure, hippuric acid after toluene exposure,
and methylhippuric acid after xylene exposure)

m tests for functions of target organs: central nervous system (electroencephalography, psychomotor tests of
memory and reaction times, etc.); peripheral nervous system (nerve conduction veloci electromyography, and
use of visual and somatosensory evoked potential).
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Exposure standards for personal exposure and biological monitoring
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Effects of Amount on Response
Effects of Size on Response
Glasses of Wine - Dose Response
Dose Response Function

Dose
Determines Whether a Chemical Will Be Beneficial or Poisonous
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Dose-Response Relationship
“The Dose Makes the Poison”
Population Dose-Response
Some chemicals have both therapeutic
and toxic effects: Vitamin A
Exposure limit
Short term exposure limit (STEL):
represents an airborne concentration averaged over \o minutes that should not be exceeded at any time in a

normal working day.

Time-weighted average (TWA) exposure standard (ES)
is an airborne concentration that represents a safe level for employees who are exposed to the chemical for an
eight-hour day, five-day working week for an entire life-time.

Adjustments to this exposure standard are required for deviations to the standard working day.
Units Used to Measure Chemicals
in the Environment
PPM — Parts per million
PPB — Parts per billion
PPT — Parts per trillion
A simple cube \ cubic meter in
volume
Is formed of y,. - -,-- - cubes,

y cubic centimeter each

Important Relationship
For water at STP (standard temperature [v+°C] and pressure [1a psi])

yece = yml = g
Which means that
y liter of water =\ kg

ymg/ kg =" ppm
ymm" / liter =\ ppm
y mg / liter =\ ppm
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Organs Respond to Chemicals in Various Ways

Some Chemicals are Partially

Converted to Products that are More Toxic than the Parent Substance
Toxicological Paradigm

Biotransformation

Metabolism

major mechanism for terminating the biological activity of chemicals

frequently the single most important determinant of the duration and intensity of the pharmacological
response to a chemical

Pharmacogenetics of Metabolism

The emerging field of “Pharmacogenomics” or “Toxicogenomics” offers

the potential to identify and protect subsets of people predisposed to toxicity from chemicals or drugs
Tools of Modern Molecular Toxicology:

Genomics and Proteomics
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Some Chemicals Are Transformed by

the Body (Metabolized) to Aid Excretion
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Toxicological Information
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Flow-Volume loop

Device for spirometry. The patient places his or her lips around the blue mouthpiece. The teeth go between the
nubs and the shield, and the lips go over the shield. A noseclip guarantees that breath will flow only through the
mouth.

The diagram identifies three color-coded categories of hazard for each material:

health hazard (blue sections),

flammability (red sections),
reactivity (yellow sections), and

other hazard information (white section).
Each category is divided in five levels of hazard potential with
zero (+) used to indicate no special hazards and

four (¥) for severe or extreme hazard potential.

Material Safety Data Sheets

Chemical Hygiene -

Fact Sheets

General Information
Boston Fire Department Storage Requirements —
Flammable and Combustible Liquid Definitions —
NFPA Hazard Rating System —
Training —

Green Chemistry

Hazardous Chemical Registration Form

Inspection Check List

Laboratory Closeout Procedure

Material Safety Data Sheets
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Permission Form for NEU Laboratory Access ¢
Training
TOXIC GASES
Classification
y-simple asphyxiant:
Nonpoisonous inert gases that displace oxygrn from the ispired aircauseing hypoxia.eg:

coy

methan

helium

nitrogen

propane.

v-Chemical asphyxiant:

Act by alteration of oxygen carring capacity and biochemicalchanges of respiratory enzymes eg:

Co
hydrogen sulfiedeand hydrogen cyanid.
v-Irritant gases:

-gases with immediat toxicityAmmonia, chlorine,and sulphur dioxid.-gases with delayed
toxicity:Phosphagenand nitrogen dioxid.

Toxic Gases

Incidence

extrapolations for USA

for Carbon monoxide poisoning:y\y,yyyper year, 1,£¥¥ per month, v,\va per week, v\. per day, \v per hour,-

per minute, - per second. [Source statistic for calculation: "va,- - -annual cases of home exposure in the UK

Egypt:

Extrapolated Incidence is vy,v1o , from v#,)vv,fvyyPopulation Estimated Used

Circumstances of poisoning.

Accidental:automobile exhaust,faulty domestic appliances andpoliceman on traffic duty.Suicidal:by breathing
the exhaustfumes in closed grage.Homecidal:it is rare may beinfanticide method.

N.B

/

The severity of carbon monoxide poisoning depends on anumber of factors

: The concentration of carbon monoxide in theair (measured in parts per million [ppm]), length of
exposure(measured in hours or minutes), and individual state of health and susceptibility to the effects of the
gas

Who is most vulnerable to carbon monoxide poisoning?

Carbon monoxide poisoning can occur more quickly in certain people,such as:
17

Pregnant women and their fetuses
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17
Newborns and children (because their breathing is quicker andshallower)
17
Seniors (because their breathing is quicker and shallower)
17
People with pulmonary, respiratory or cardiovascular problems
¥

|
Page
Toxic Gases
17
People suffering from anemia
17
Smokers
17
People engaged in intense physical activity in a poorly ventilatedarea contaminated with carbon monoxide
17
People living at altitude
Toxicokinetics
-inhaled by nose.-absorbed readily from lung.-rapidly bounded tohemoglobin-elemination mainly

throughrespiratory systm-plasma half life -4 hours.

Pathophysiology

(chemical asphyxiant) leadingto :

i.

Hypoxia and cellular asphyxia.

ii.

Ischemia.

iii.

Reperfusioninjury.This is due to its effects on the following:

Hemoglobin:CO combines preferentially with hemoglobin to produce COHbCODbinds reversibly to hemoglobin

with an affinity v. .- vv. times that of oxygen. Consequently, relatively minute concentrations of the gas inthe

environment can result in toxic concentrations in human blood.COHbCO decreases the oxygen-carrying

capacity of the blood andinhibits the transport, delivery, andutilization of oxygen by the bodyHemoglobin is

atetramerwith fouroxygen binding sites. The binding of carbon monoxide at one of these sitesincreases the
oxygen affinity of theremaining three sites, which causesthe hemoglobin molecule to retainoxygen that would
otherwise bedelivered to the tissue. This situation is described as carbon monoxideshifting theoxygen
dissociation curveto the left. Because of theincreased affinity between hemoglobin and oxygen during
carbonmonoxide poisoning, the blood oxygen content is increased. Butbecause all the oxygen stays in the
hemoglobin, none is delivered tothe tissues cause cherry red appearance of victim.

Reactions

Ozone is a powerful oxidizing agent, far stronger than O,. It is also unstable at high concentrations, decaying to
ordinary diatomic oxygen (with a half-life of about half an hour in atmospheric conditions):""

vy O, — ¥ Oy This reaction proceeds more rapidly with increasing temperature and increased pressure.

Deflagration of ozone can be triggered by a spark, and can occur in 0zone concentrations of \- wt% or
higher.['™
[edit] With metals
52
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Ozone will oxidize most metals (except gold, platinum, and iridium) to oxides of the metals in their highest
oxidation state. For example:
vy Cu" + vy H,O" + Oy — Y Cu™ + v H,0 + O, [edit] With nitrogen and carbon compounds

Ozone also oxidizes nitric oxide to nitrogen dioxide:
NO + O, — NO, + O, This reaction is accompanied by chemiluminescence. The NO, can be further oxidized:

NO, + Oy — NO. + O, The NO. formed can react with NO, to form N;O,:
Solid nitryl perchlorate can be made from NOy, CIOy, and Oy gases:
Y NO, + vy CIO; + Y Oy — ¥ NO,CIO; + O, Ozone does not react with ammonium salts but it oxidizes with

ammonia to ammonium nitrate:
v NH: + £ O — NHNO\ + £ O, + H,O Ozone reacts with carbon to form carbon dioxide, even at room

temperature:
C + Yy Oy — CO, + ¥ Oy [edit] With sulfur compounds

Ozone oxidizes sulfides to sulfates. For example, lead(Il) sulfide is oxidised to lead(ll) sulfate:
PbS + £ Oy — PbSOx + £ O, Sulfuric acid can be produced from ozone, water and either elemental sulfur or

sulfur dioxide:

S+ H,0 + Oy — H,SO¢ ¥ SO, + v H,O + O, — ¥ H,SOs In the gas phase, ozone reacts with hydrogen sulfide to
form sulfur dioxide:

H,S + O — SOy + H,0 In an aqueous solution, however, two competing simultaneous reactions occur, one to

produce elemental sulfur, and one to produce sulfuric acid:
H,S + Oy — S+ Oy + H,O ¥ H,S + £ O, — v H,SOx [edit] With alkenes and alkynes

Alkenes can be oxidatively cleaved by ozone, giving alcohols, aldehydes, ketones, and carboxylic acids,
depending on the second step of the workup.
Usually ozonolysis is carried in a solution of dichloromethane, at a temperature of -vA°C. After a sequence of

cleavage and rearrangement, an organic ozonide is formed. With reductive workup (e.g. Zinc in acetic acid or
dimethyl sulfide), ketones and aldehydes will be formed, with oxidative workup (e.g. aqueous or alcoholic
hydrogen peroxide), carboxylic acids will be formed.!"
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Uses

The great majority of phosgene is used in the production of isocyanates, the most important being toluene
diisocyanate (TDI) and methylene diphenyl diisocyanate (MDI). These isocyanates are precursors to
polyurethanes.

[edit] Synthesis of carbonates

Significant amounts are also used in the production of polycarbonates via its reaction with bisphenol A."
Polycarbonates are an important class of engineering thermoplastic found, for example, in lenses in eye glasses.
Diols react with phosgene to give either linear or cyclic carbonates (R = H, alkyl, aryl):

HOCR,-X-CR,OH + COCly — \/n [OCR-X-CR,0C(O)-], + ¥ HCl[edit] Synthesis of isocyanates

The synthesis of isocyanates from amines illustrates the electrophilic character of this reagent and its use in
introducing the equivalent of "CO™":["

RNH, + COCIly —» RN=C=0 + v HCI (R = alkyl, aryl)Such reactions are conducted in the presence of a base
such as pyridine that absorbs the hydrogen chloride.

Laboratory uses

In the research laboratory phosgene still finds limited use in organic synthesis. A variety of substitutes have
been developed, notably trichloromethyl chloroformate (“diphosgene™), which is a liquid at room temperature,
and bis(trichloromethyl) carbonate (“triphosgene™), a crystalline substance.!"! Aside from the above reactions
that are widely practiced industrially, phosgene is also used to produce acid chlorides and carbon dioxide from
carboxylic acids:

RCO\H + COCIly — RC(O)CI + HCI + CO,Such acid chlorides react with amines and alcohols to give,
respectively, amides and esters, which are commonly used intermediates. Thionyl chloride is more commonly
and more safely employed for this application. A specific application for phosgene is the production of
chloroformic esters:

ROH + COCIy — ROC(O)CI + HCl[edit] Other chemistry

Although it is somewhat hydrophobic, phosgene reacts with water to release hydrogen chloride and carbon
dioxide:

COCI, + HyO — COy + Y HCIAnalogously, with ammonia, one obtains urea:
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COCl; + £ NH;, — CO(NH,), + ¥ NHCIHalide exchange with nitrogen trifluoride and aluminium tribromide
gives COF, and COBr,, respectively.[”
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Clinical pictures of the chronic benzene poisoning may vary significantly, from leukopenia,
thrombocytopenia, pancytopenia, and aplastic anemia
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-- Xylene toxicity may include: ¢
Anorexia
Apprehension ¢
Bone marrow hyperplasia
CNS excitation followed by CNS depression
Dermatitis
Drowsiness
Dyspnea °
Eye injury
Toluene and xylene are powerful compounds
that are found in many household and industrial substances. Toluene and xylene poisoning can occur when
someone swallows these substances, breathes in their vapors, or when these substances touch the skin.
This is for information only and not for use in the treatment or management of an actual poison ¢
exposure. If you have an exposure, you should call your local emergency number (such as a11) or the

National Poison Control Center at y-A«--YYY-\YYY.

Poisonous Ingredient ¢
Toluene (methylbenzene, phenylmethane) o
Xylene (ortho xylene, meta-xylene, para-xylene) o
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http://www.wrongdiagnosis.com/sym/drowsiness.htm
http://www.wrongdiagnosis.com/sym/breathing_difficulties.htm
http://www.wrongdiagnosis.com/medical/eye_injury.htm
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Carbon tetrachloride

Carbon tetrachloride, also known by many other names (notably, carbon tet in the cleaning industry,
and as a Halon or Freon in HVAC, see Table for others) is the organic compound with the formula CCl.

It was formerly widely used in fire extinguishers, as a precursor to refrigerants, and as a cleaning agent.
It is a colourless liquid with a "sweet™" smell that can be detected at low levels.

Both carbon tetrachloride and tetrachloromethane are acceptable names under IUPAC nomenclature.
Colloquially, it may be called "carbon tet".

Carbon tetrachloride

However, once it became apparent that carbon tetrachloride exposure had severe adverse health effects,
safer alternatives such as tetrachloroethylene were found for these applications, and its use in these roles
declined from about \a¥- onward. The fact that high temperatures cause it to react to produce phosgene

made it especially hazardous when used against fires. This reaction also caused a rapid depletion of
oxygen. Carbon tetrachloride persisted as a pesticide to kill insects in stored grain, but in yvav-, it was

banned in consumer products in the United States.
Prior to the Montreal Protocol, large quantities of carbon tetrachloride were used to produce the freon
refrigerants R-\\ (trichlorofluoromethane) and R-1y (dichlorodifluoromethane). However, these

refrigerants are now believed to play a role in ozone depletion and have been phased out. Carbon
tetrachloride is still used to manufacture less destructive refrigerants. Carbon tetrachloride has also been
used in the detection of neutrinos.
Carbon tetrachloride is one of the most potent hepatotoxins (toxic to the liver), and is widely used in
scientific research to evaluate hepatoprotective agents.|
Toluene and xylene
Where Found
Fingernail polish
Glues/adhesives
Lacquers
Octane booster in gasoline
Paints
Paint thinners
Printing and leather tanning processes
Rubber and plastic cements
Wood stains
Symptoms & Signs
Eyes, ears, nose, and throat
Blurred vision —
Burning pain —
Hearing loss —
Gastrointestinal
Abdominal pain - severe —
Bloody stools —
Loss of appetite
Nausea
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http://en.wikipedia.org/wiki/Organic_compound
http://en.wikipedia.org/wiki/Chemical_formula
http://en.wikipedia.org/wiki/Fire_extinguisher
http://en.wikipedia.org/wiki/Refrigeration
http://en.wikipedia.org/wiki/Cleaning_agent
http://en.wikipedia.org/wiki/IUPAC_nomenclature
http://en.wikipedia.org/wiki/Tetrachloroethylene
http://en.wikipedia.org/wiki/Phosgene
http://en.wikipedia.org/wiki/Pesticide
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Montreal_Protocol
http://en.wikipedia.org/wiki/Freon
http://en.wikipedia.org/wiki/Trichlorofluoromethane
http://en.wikipedia.org/wiki/Dichlorodifluoromethane
http://en.wikipedia.org/wiki/Ozone_depletion
http://en.wikipedia.org/wiki/Neutrinos
http://www.healthline.com/images/adam/big/2387.jpg
http://health.allrefer.com/health/vision-abnormalities-info.html

Vomiting - possibly blood —
Heart and blood vessels
Irregular heartbeat —
Low blood pressure —
Kidneys
Kidney damage —
Lungs and airways
Breathing difficulty —
Chest pain —
Cough —
Rapid, shallow breathing —
Nervous system o
Convulsions —
Dizziness —
Drowsiness —
Exaggerated feeling of well-being (euphoria) —
Headache -
Memory loss —
Nervousness —
Staggering —
Tremors —
Unconsciousness —
Skin
Dry, cracked skin —
Pale skin —
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http://health.allrefer.com/health/heartbeat-sensations-info.html
http://health.allrefer.com/health/breathing-difficulty-info.html
http://health.allrefer.com/health/seizures-info.html
http://health.allrefer.com/health/dizziness-info.html
http://health.allrefer.com/health/drowsiness-info.html
http://health.allrefer.com/health/walking-gait-abnormalities-info.html
http://health.allrefer.com/health/unconsciousness-first-aid-info.html
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Basal Cell Carcinoma (inorganic arsenic)
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Iraq Infant - Effects of Mercury
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Recycling Lead

Lead in Jewelry
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Lead

Lead is found in:
House paint before yavA. Even if the paint is not peeling, it can be a problem. Lead paint is very

dangerous when it is being stripped or sanded. These actions release fine lead dust into the air. Infants
and children living in pre-yag-'s housing (when paint often contained lead) have the highest risk of lead

poisoning. Small children often swallow paint chips or dust from lead-based paint.
Toys and furniture painted before yvavs.

Painted toys and decorations made outside the U.S.
Lead bullets, fishing sinkers, curtain weights. -«
Plumbing, pipes, and faucets. Lead can be found in drinking water in homes containing pipes that were -«
connected with lead solder. Although new building codes require lead-free solder, lead is still found in
some modern faucets.
Soil contaminated by decades of car exhaust or years of house paint scrapings. Lead is more common in ¢
soil near highways and houses.
Hobbies involving soldering, stained glass, jewelry making, pottery glazing, and miniature lead figures
(always look at labels).
Children's paint sets and art supplies (always look at labels).
Pewter pitchers and dinnerware.
Storage batteries.
lead poisoning
Symptoms & Signs e
There are many possible symptoms of lead poisoning. Lead can affect many different parts of the body.
A single high dose of lead can cause severe emergency symptoms.
However, it is more common for lead poisoning to build up slowly over time. This occurs from repeated
exposure to small amounts of lead. In this case, there may not be any obvious symptoms. Over time,
even low levels of lead exposure can harm a child's mental development. The health problems get worse
as the level of lead in the blood gets higher.
Lead is much more harmful to children than adults because it can affect children's developing nerves and  *
brains. The younger the child, the more harmful lead can be. Unborn children are the most vulnerable.
Possible complications include:
Behavior or attention problems ¢
Failure at school
Hearing problems
Kidney damage
Reduced IQ -
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Slowed body growth

The symptoms of lead poisoning
The symptoms of lead poisoning may include:
Abdominal pain and cramping (usually the first sign of a high, toxic dose of lead poison)
Aggressive behavior ¢
Anemia
Constipation
Difficulty sleeping
Headaches
Irritability
Loss of previous developmental skills (in young children) o
Low appetite and energy
Reduced sensations  °
Very high levels of lead may cause vomiting, staggering walk, muscle weakness, seizures, or coma. *
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Toxicology LAB
Arsenic measurement
How is the test done?
A hair sample or a sample of nail clippings will be collected for this test.
Hair:
Prior to collection of a hair sample, your hair needs to be washed[s]. At least \ gram of hair will be collected for
this test. The hair will be cut close to the scalp, and taken from several areas at the nape of your neck[v].

Nails:
Prior to collection of nail clippings, your nails need to be washed[s]. Nails will be collected from clippings of

all of your fingernails and toes[s].
If you have questions or concerns about this test, talk to the healthcare worker.
Normal Concentration:
Adults: Hair <y mcg/g dry weight [Y]
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Acceptable Range for Industrial Exposure [8]:
Adults: Hair <sa mcg/y- - g dry weight (<A.#6 nmol/g dry weight)
Adults: Nail <yA- mcg/y-- g dry weight (<yv.a¥ nmol/g dry weight)

Acetylcholinesterase,

red blood cell measurement

This test measures the amount of an enzyme called acetylcholinesterase in red blood cells. It is used to evaluate
when a toxicity of organophosphates (a type of pesticide) is suspected[\].

What are other names for this test?

Acetylcholinesterase, RBC measurement

Cholinesterase, erythrocytic measurement

Red cell cholinesterase measurement

What are related tests?

Cholinesterase measurement, plasma

Why do I need this test?

Laboratory tests may be done for many reasons. Tests are performed for routine health screenings or if a disease
or toxicity is suspected. Lab tests may be used to determine if a medical condition is improving or worsening.
Lab tests may also be used to measure the success or failure of a medication or treatment plan. Lab tests may be
ordered for professional or legal reasons. The following is a possible reason why this test may be done:
Organophosphate insecticide poisoning

Acetylcholinesterase, red blood cell measurement

How is the test done?

When a blood sample from a vein is needed, a vein in your arm is usually selected. A tourniquet (large rubber
strap) may be secured above the vein. The skin over the vein will be cleaned, and a needle will be inserted. You
will be asked to hold very still while your blood is collected. Blood will be collected into one or more tubes, and
the tourniquet will be removed. When enough blood has been collected, the healthcare worker will take the
needle out.

What are normal results for this test?

Laboratory test results may vary depending on your age, gender, health history, the method used for the test,
and many other factors. If your results are different from the results suggested below, this may not mean that
you have a disease. Contact your healthcare worker if you have any questions. The following are considered to
be normal results for this test:

Adults and Children: yv.o + 1.¥ units/mL packed RBC [¥]

Aluminum measurement, blood

Aluminum measurement, blood

What is this test?

This test measures the amount of aluminum in blood. It is used to diagnose aluminum build-up in the body, or
diagnose exposure to aluminum[y][v].

What are other names for this test?

Aluminium measurement, blood

Blood aluminium

Blood aluminium level

Blood aluminum

Blood aluminum level

Why do I need this test?

Laboratory tests may be done for many reasons. Tests are performed for routine health screenings or if a disease
or toxicity is suspected. Lab tests may be used to determine if a medical condition is improving or worsening.
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Lab tests may also be used to measure the success or failure of a medication or treatment plan. Lab tests may be
ordered for professional or legal reasons. The following is a possible reason why this test may be done:
Aluminum intoxication

Aluminum measurement, blood

How is the test done?

When a blood sample from a vein is needed, a vein in your arm is usually selected. A tourniquet (large rubber
strap) may be secured above the vein. The skin over the vein will be cleaned, and a needle will be inserted. You
will be asked to hold very still while your blood is collected. Blood will be collected into one or more tubes, and
the tourniquet will be removed. When enough blood has been collected, the healthcare worker will take the
needle out.

What are normal results for this test?

The following are considered to be normal results for this test:

Adults and Children [v]:

Serum: <&.%) mcg/L (<-.y micromol/L)

Plasma: #-v mcg/L (-.yy--.Y# micromol/L)

Plasma: <v- mcg/L (<\.)) micromol/L) []

Patients on hemodialysis [¥]:

Serum: <\\# mcg/L (<f.va micromol/L); Range: v--aa- mcg/L (- .vf-Y-.¥f micromol/L)

Blood cadmium measurement

What is this test?

This test measures the amount of cadmium (a metallic element) in blood. This test is used for the evaluation and
management of cadmium exposure[\][Y][*].

What are other names for this test?

Blood cadmium level

Why do I need this test?

Laboratory tests may be done for many reasons. Tests are performed for routine health screenings or if a disease
or toxicity is suspected. Lab tests may be used to determine if a medical condition is improving or worsening.
Lab tests may also be used to measure the success or failure of a medication or treatment plan. Lab tests may be
ordered for professional or legal reasons. The following is a possible reason why this test may be done:
Cadmium poisoning

Blood cadmium measurement

How is the test done?

When a blood sample from a vein is needed, a vein in your arm is usually selected. A tourniquet (large rubber
strap) may be secured above the vein. The skin over the vein will be cleaned, and a needle will be inserted. You
will be asked to hold very still while your blood is collected. Blood will be collected into one or more tubes, and
the tourniquet will be removed. When enough blood has been collected, the healthcare worker will take the
needle out.

What are normal results for this test?

Laboratory test results may vary depending on your age, gender, health history, the method used for the test,
and many other factors. If your results are different from the results suggested below, this may not mean that
you have a disease. Contact your healthcare worker if you have any questions. The following are considered to
be normal results for this test:

Smokers: - #-v.a mcg/L (a.¥-vf.y nmol/L) [¥]

Nonsmokers: - .x-1.y mcg/L (v.v-\..vy nmol/L)

Cadmium measurement, urine
What is this test?
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This test detects a metallic element called cadmium in urine. It is used to evaluate and manage cadmium
exposure[\][Y1[¥1[f1[o]1[%]-

Why do | need this test?

Laboratory tests may be done for many reasons. Tests are performed for routine health screenings or if a disease
or toxicity is suspected. Lab tests may be used to determine if a medical condition is improving or worsening.
Lab tests may also be used to measure the success or failure of a medication or treatment plan. Lab tests may be
ordered for professional or legal reasons. The following is a possible reason why this test may be done:
Accidental poisoning by cadmium and its compounds

How is the test done?

To provide a sample of urine, you will be asked to urinate into a container. Fill the container as much as you
can, but do not overfill it. Urine samples may also be taken from a catheter.

What are normal results for this test?

The following is considered to be a normal result for this test:

Unexposed to cadmium: - .6-f.y mcg/L (f.£-1.A nmol/L) [v]

Chromium measurement

What is this test?

This test measures the amount of chromium in blood. It is used to evaluate and manage chromium exposure or
poisoning, and chromium deficiency[\][Y][¥].

What are related tests?

Chromium measurement, urine

Glucose tolerance test

Insulin measurement

Why do | need this test?

Laboratory tests may be done for many reasons. Tests are performed for routine health screenings or if a disease
or toxicity is suspected. Lab tests may be used to determine if a medical condition is improving or worsening.
Lab tests may also be used to measure the success or failure of a medication or treatment plan. Lab tests may be
ordered for professional or legal reasons. The following are possible reasons why this test may be done:
Chromium deficiency

Toxic effect of chromium

Chromium measurement

How is the test done?

When a blood sample from a vein is needed, a vein in your arm is usually selected. A tourniquet (large rubber
strap) may be secured above the vein. The skin over the vein will be cleaned, and a needle will be inserted. You
will be asked to hold very still while your blood is collected. Blood will be collected into one or more tubes, and
the tourniquet will be removed. When enough blood has been collected, the healthcare worker will take the
needle out.

What are normal results for this test?

Laboratory test results may vary depending on your age, gender, health history, the method used for the test,
and many other factors. If your results are different from the results suggested below, this may not mean that
you have a disease. Contact your healthcare worker if you have any questions. The following are considered to
be normal results for this test:

Whole blood:

Adults and Children: -.v to YA mcg/L (\v.f to o¥A micromol/L) [¥]

Serum:
Adults and Children: -.-5 to -.6 mcg/L () to y- micromol/L) [¥]

Copper measurement, serum
What is this test?
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This test measures the amount of copper in blood. It is used to check for a deficiency or toxic level of copper in
the body. This test is also used when disorders of copper metabolism, such as Wilson's disease, are

suspected[V\ ][Y][¥1[£].

What are related tests?

Y¥ hour urine copper output measurement

Serum ceruloplasmin measurement

Biopsy of liver

Why do | need this test?

The following are possible reasons why this test may be done:

Idiopathic copper toxicosis

Indian childhood cirrhosis

Menkes kinky-hair syndrome

Wilson's disease

Copper measurement, serum

How is the test done?

When a blood sample from a vein is needed, a vein in your arm is usually selected. A tourniquet (large rubber
strap) may be secured above the vein. The skin over the vein will be cleaned, and a needle will be inserted. You
will be asked to hold very still while your blood is collected. Blood will be collected into one or more tubes, and
the tourniquet will be removed. When enough blood has been collected, the healthcare worker will take the
needle out.

What are normal results for this test?

The following are considered to be normal results for this test:

Adults: v--yf- mcg/dL (\y-vY micromol/L) [#]

Infants, - to # months: y--v- mcg/dL (v.\-\\ micromol/L) [s]
Children, s years: a--ya. mcg/dL (Vf£.1-Ya.A micromol/L) [o]
Children, vy years: A--\#- mcg/dL (Vy.#-vo.) micromol/L) [s]
Pregnancy (at term): vyA-v-y mcg/dL (VA.6-fY.¥ micromol/L) [a]
Levels in African-Americans are A7 to \Y7. higher [5]

Copper measurement, serum

What might affect my test results?

Drug Therapy Use:

Some medications may affect the results of the test. These medications include:
Gadoversetamide

Results increased in [v]:

Women

Patients with dilated cardiomyopathy

Immediately after myocardial infarction

Diurnal variations occur with highest levels noted in the morning [5].

Hair Analysis for Heavy Metals

The use of hair analysis for discovering excessive heavy metals accumulation has become a popular tool for
health professionals and individuals alike that are looking for alternative treatment options and further insight
into a wide range of health conditions. Conditions that often have direct links to, or at the very least are
aggravated by the presence of heavy metals.

After all, having an effective health plan for combating a specific health condition (disease) cannot be created
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until the source of what caused the issue in the first place has been discovered.

Using Hair analysis for heavy metals is one of the preferred methods being used by the EPA (Environmental
Protection Agency), as stated in their yaA- report "human hair can be used effectively for the biological

monitoring of the highest priority toxic metals".
Hair Analysis for Heavy Metals
How are people using hair analysis for heavy metals?

People who decide to use hair analysis as a guide for achieving optimum levels of health and vitality often come
with specific health objectives for which they would like to apply the information that is discovered.

Some have very specific health conditions that often have direct links with heavy metal toxicity.

For example, degenerative diseases like Alzheimer's Disease, Autism, Multiple Sclerosis, Arthritis,
Fibromylagia have all been found to either be caused by heavy metal toxicity or at the very least are aggravated
by these toxic substances.

Even parents come to hair analysis testing for heavy metals in their search for alternative treatments for
Attention Deficit Disorder, ADHD or Hyperactivity.

Hair Analysis for Heavy Metals

What are your reasons for getting a hair analysis?

Perhaps you, like many others are just looking for insightful information to help you feel better. Perhaps you
have come across information about heavy metals and toxicity, and found that the symptoms match what you
have been feeling. Do any of these sound familiar?

Fatigue

Headaches

Depression

Apathy

Irritability

Poor Concentration

Hypertension

Adrenal Fatigue

Anxiety

Blood Imbalances

Poor Concentration... and more

Having v, v or even more of the above symptoms could warrant further investigation into heavy metal toxicity.

Hair Analysis for Heavy Metals
Here is a list of the main Heavy Metals that you can test for:

Mercury
Lead
Arsenic
Cadmium
Beryllium
Aluminum
Uranium
Antimony
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We also test for many essential minerals. Essential minerals are important for many biological processes which
are vital for LIFE.

HOWEVER, in high enough quantities many essential elements can also become toxic. For instance, copper
and iron are both considered essential minerals but in high enough quantity in your body, they can both have
devastating effects.

Hair Analysis for Heavy Metals

Here is a list of the main Essential Elements that you can test for:
Calcium

Magnesium

Sodium

Potassium

Copper

Zinc

Phosphorus

Iron

Manganese

Chromium

Selenium

Boron

Cobalt

Molybdeum

Sulfur

We also test for a number of additional minerals, so that you and/or your health professional can have a broader
view of what your current mineral status is.

Here is a list of the main Additional Elements that you can test for:

Barium
Nickel

Tin
Platinum
Lithium
Strontium
Germanium
Bismuth
Rubidium
Thallium
Vanadium
Titanium
Tungsten
Zirconium

Hair Analysis for Heavy Metals
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Here is a list of the main Additional Elements that you can test for:
Barium
Nickel

Tin
Platinum
Lithium
Strontium
Germanium
Bismuth
Rubidium
Thallium
Vanadium
Titanium
Tungsten
Zirconium

Iron panel

What is this panel?

Laboratory panels (a set of tests) are done for many reasons. Panels may be performed for routine health
screenings or if a disease or toxicity is suspected. Panels may be used to determine if a medical condition is
improving or worsening. Panels may also be used to measure the success or failure of a medication or treatment
plan. Lab panels may be ordered for professional or legal reasons. Laboratory tests included in a panel may
require one or more samples of different types. For example, both blood and urine samples may be needed. The
samples may be taken at different times and using different methods. The following are tests that may be
included in this panel:

Serum ferritin measurement

Serum iron measurement

Total iron binding capacity measurement

Transferrin saturation index

Serum ferritin measurement

Iron panel

What is this test?

This test measures the amount of ferritin in blood. Ferritin is the body's major iron storage protein. This test is
used to evaluate iron stores in the body, and monitor the body's response to iron therapy. It may be used for
conditions such as iron deficiency (not having enough iron) or iron overload[\][Y].

What are other names for this test?
Serum ferritin level

What are related tests?

Soluble transferrin receptor test
Transferrin measurement

Why do I need this test?

The following are possible reasons why this test may be done:
Adult onset Still's disease
Excess-iron disease

Iron deficiency anemia

Premature labor

Iron panel
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How is the test done?

When a blood sample from a vein is needed, a vein in your arm is usually selected. A tourniquet (large rubber
strap) may be secured above the vein. The skin over the vein will be cleaned, and a needle will be inserted. You
will be asked to hold very still while your blood is collected. Blood will be collected into one or more tubes, and
the tourniquet will be removed. When enough blood has been collected, the healthcare worker will take the
needle out.

What are normal results for this test?

The following are considered to be normal results for this test:

Adult males: v--v-- ng/mL (v--v-- mcg/L) [¥]

Adult females: \--v.. ng/mL (\--y-- mcg/L) [v]

Newborns: va-v- - ng/mL (vo-v-- mcg/L) [¥]

Children, y month: y-.-g.. ng/mL (y---#-- mcg/L) [¥]

Children, y-o months: 6--Y-- ng/mL (&--¥-- mcg/L) [¥]

Children, # months-yo years: v-yf- ng/mL (v-yf. mcg/L) [¥]

Lead measurement, quantitative, blood

Lead mobilization test

Lead screening, urine

What is this test?

This test measures the amount of lead in blood. It is used to diagnose lead poisoning or monitor lead
exposure[\].

What are related tests?

Free erythrocyte protoporphyrin measurement

Lead mobilization test

Plasma creatinine measurement

Zinc protoporphyrin measurement

Why do | need this test?

The following are possible reasons why this test may be done:

Chronic kidney impairment

Iron deficiency without anemia

Toxic effect of lead compound

Lead measurement, quantitative, blood

How is the test done?

A sample of venous or capillary blood may be collected for this test.

Venous blood:

When a blood sample from a vein is needed, a vein in your arm is usually selected. A tourniquet (large rubber
strap) may be secured above the vein. The skin over the vein will be cleaned, and a needle will be inserted. You
will be asked to hold very still while your blood is collected. Blood will be collected into one or more tubes, and
the tourniquet will be removed. When enough blood has been collected, the healthcare worker will take the
needle out.

Capillary blood:

Common sites to collect a capillary blood sample are the fingertip and earlobe. Infants often have a capillary
blood sample taken from the heel of the foot. Once the site is selected, the healthcare worker may heat the area
with a warm compress to ensure adequate blood flow. The area will be cleaned with antiseptic. A small needle
is used to make a cut in the skin surface, and the area may be squeezed gently to produce blood. The blood is
collected in small collection device.
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Lead measurement, quantitative, blood

What are normal results for this test?

Laboratory test results may vary depending on your age, gender, health history, the method used for the test,
and many other factors. If your results are different from the results suggested below, this may not mean that
you have a disease. Contact your healthcare worker if you have any questions. The following are considered to
be normal results for this test:

Adults: Less than \--y- mcg/dL (less than -.6-y micromol/L) [Y]

Children: Less than y- mcg/dL; however, no threshold level has been determined to be safe [v][\]

Lead mobilization test

What is this test?

This test measures the level of lead (a toxic metal) in urine. This test is used to evaluate and manage suspected
lead poisoning[\][¥1[¥1[1[o1[#][V]-

What are related tests?

Free erythrocyte protoporphyrin measurement

Blood zinc protoporphyrin level

Urine coproporphyrin measurement

Urine delta aminolevulinic acid measurement

Why do | need this test?

Laboratory tests may be done for many reasons. Tests are performed for routine health screenings or if a disease
or toxicity is suspected. Lab tests may be used to determine if a medical condition is improving or worsening.
Lab tests may also be used to measure the success or failure of a medication or treatment plan. Lab tests may be
ordered for professional or legal reasons. The following is a possible reason why this test may be done:

Toxic effect of lead compound

Lead mobilization test

How is the test done?

For a vt-hour urine collection, all of the urine that you pass over a v¥-hour time period must be collected. If you
are in the hospital, a healthcare worker will collect your urine. You will receive a special container to collect the
sample in if you are doing the collection at home. The following are directions for collecting a vf-hour urine
sample while at home:

In the morning scheduled to begin the urine collection, urinate in the toilet and flush away the first urine you
pass. Write down the date and time. That is the start date and time for the collection.

Collect all urine you pass, day and night, for v¥ hours. Use the container given to you to collect the urine. Avoid

using other containers. The urine sample must include the last urine that you pass v¥ hours after starting the

collection. Do not allow toilet paper, stool, or anything else to be added to the urine sample.

Write down the date and time that the last sample is collected.

The urine sample may need to be kept cool during the yf-hour collection period. If so, keep the closed container
in a pan on ice. Do not put ice in the container with the urine.

Prior to or during the y¥f-hour urine collection, the healthcare worker will give you a solution containing a
substance needed for the test. The substance is called edetate calcium disodium. The substance will be given by
injection into your vein or muscle[A]. Infusion of the test substance may take four to six hours[#].

Lead mobilization test

What are normal results for this test?

Laboratory test results may vary depending on your age, gender, health history, the method used for the test,
and many other factors. If your results are different from the results suggested below, this may not mean that
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you have a disease. Contact your healthcare worker if you have any questions. The following is considered to be
a normal result for this test:

Index value: <\ (ratio of mcg of lead excreted to mg of edetate calcium disodium given) [A]

What might affect my test results?

Decreased results:

Low iron levels [¥]

Renal disorders [#][4]

Increased results:
Repeated lead mobilization tests in patients with normal lead levels [#]

Lead screening, urine

What is this test?

This test measures the level of lead (a toxic metal) in urine. It is used to evaluate and manage lead
poisoning[V][Y][¥]-

What are related tests?

Free erythrocyte protoporphyrin measurement

Lead mobilization test

Blood zinc protoporphyrin level

Lead screening, blood

Urine coproporphyrin measurement

Urine delta aminolevulinic acid measurement

Why do I need this test?

Laboratory tests may be done for many reasons. Tests are performed for routine health screenings or if a disease
or toxicity is suspected. Lab tests may be used to determine if a medical condition is improving or worsening.
Lab tests may also be used to measure the success or failure of a medication or treatment plan. Lab tests may be
ordered for professional or legal reasons. The following is a possible reason why this test may be done:

Toxic effect of lead compound

Lead screening, urine

How is the test done?

A sample of a urine collected over y¥ hours or a randomly collected urine may be collected for this test.

Y¥f-hour urine:

For a yf-hour urine collection, all of the urine that you pass over a yt-hour time period must be collected. If you

are in the hospital, a healthcare worker will collect your urine. You will receive a special container to collect the
sample in if you are doing the collection at home. The following are directions for collecting a yf-hour urine
sample while at home:

In the morning scheduled to begin the urine collection, urinate in the toilet and flush away the first urine you
pass. Write down the date and time. That is the start date and time for the collection.

Collect all urine you pass, day and night, for v hours. Use the container given to you to collect the urine. Avoid

using other containers. The urine sample must include the last urine that you pass v¥ hours after starting the

collection. Do not allow toilet paper, stool, or anything else to be added to the urine sample.

Write down the date and time that the last sample is collected.

Lead screening, urine

The urine sample may need to be kept cool during the yf-hour collection period. If so, keep the closed container

in a pan on ice. Do not put ice in the container with the urine.
Random urine:
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To provide a sample of urine, you will be asked to urinate into a container. Fill the container as much as you
can, but do not overfill it. Urine samples may also be taken from a catheter.

What are normal results for this test?

The following is considered to be a normal result for this test:

Adults and Children: <A- mcg/L (<-.xa micromol/L) [\]

Occupational exposure: <yv. mcg/L (<-.6A micromol/L) [\]

Mercury measurement, urine

What is this test?

This test measures the level of mercury (a toxic metal) in urine. It is used to evaluate suspected mercury
exposure and toxicity[\][¥][*].

What are other names for this test?

Urine mercury

Urine mercury level

What are related tests?

Creatinine measurement, urine

Mercury measurement, blood

Why do | need this test?

Laboratory tests may be done for many reasons. Tests are performed for routine health screenings or if a disease
or toxicity is suspected. Lab tests may be used to determine if a medical condition is improving or worsening.
Lab tests may also be used to measure the success or failure of a medication or treatment plan. Lab tests may be
ordered for professional or legal reasons.

The following is a possible reason why this test may be done:

Mercury poisoning

Mercury measurement, urine

How is the test done?

A sample of urine collected over vt hours or a randomly collected urine may be collected for this test.

Y¥ hour urine collection:

For a vt-hour urine collection, all of the urine that you pass over a v¥-hour time period must be collected. If you

are in the hospital, a healthcare worker will collect your urine. You will receive a special container to collect the
sample in if you are doing the collection at home. The following are directions for collecting a yf-hour urine
sample while at home:

In the morning scheduled to begin the urine collection, urinate in the toilet and flush away the first urine you
pass. Write down the date and time. That is the start date and time for the collection.

Collect all urine you pass, day and night, for v hours. Use the container given to you to collect the urine. Avoid
using other containers. The urine sample must include the last urine that you pass v¥ hours after starting the
collection. Do not allow toilet paper, stool, or anything else to be added to the urine sample.

Write down the date and time that the last sample is collected.

Mercury measurement, urine

The urine sample may need to be kept cool during the yf-hour collection period. If so, keep the closed container
in a pan on ice. Do not put ice in the container with the urine

Random urine:

To provide a sample of urine, you will be asked to urinate into a container. Fill the container as much as you
can, but do not overfill it. Urine samples may also be taken from a catheter.

What are normal results for this test?
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Laboratory test results may vary depending on your age, gender, health history, the method used for the test,
and many other factors. If your results are different from the results suggested below, this may not mean that
you have a disease. Contact your healthcare worker if you have any questions. The following is considered to be
a normal result for this test:

Adults: <v. mcg/L (<aa.A nmol/L) [¥]

ANALYSIS

Typical Applications of GC

Formulation analysis of organic mixtures
Trace analysis of organic species

Health and Safety monitoring

Atmospheric sampling

Electronic Cigarette nicotine determinations.
Typical Applications of HPLC

Analysis of trace organic materials

Analysis of ions in liquids

Raw material testing

GC & XPS of Thermal processed Ni Cr & Catalytic Activity

* Principle

» Chromatographic techniques involve passing a “mobile phase”, containing the sample, through a
“stationary phase” which slows the mobile phase to varying degrees dependent on how strongly the
components interact. This slowing causes the components to be separated in time.

* In GC (Gas Chromatography), the mobile phase is the sample which has been vaporised and carried in
an inert gas, typically He, through a column which contains the stationary phase which can either be a
solid or liquid coated on a solid support which retards the passage of the mobile phase.

* In HPLC (High Pressure/Performance Liquid Chromatography), the mobile phase is the sample
dissolved in a solvent which is forced through a column at high pressure, the stationary phase is particles
in the column which interact with the mobile phase and retards the passage of different components of
the sample to differing degrees.

Features of Laboratory’s GC Capability
GC Instrument - Philips PU fas- Gas Chromatograph / Megabore/Capillary GC

Gas Chromatograph fitted with FID and TC detectors
Temperature range - Ambient to o °C

Temperature programmable - +o- to +vo- °C

Program rate one - -..\ to 4.4 °C in - ..\ °C /minute steps
Program rate two - V- °C to f4.4 °C @ ..\ °C/ minute steps
FID Sensitivity - \ x \--\v per second for Toluene

FID Linearity range - \-v decades

FID Sensitivity - \--\y Amps

TC Sensitivity - Y- x \--a grams/ml for Toluene

For formulation analysis, trace analysis, and H&S monitoring of organic species

A TD¥ thermal desorption unit, can be attached for use with diffusive atmospheric sampling apparatus. The
diffusive tubes are used for passive sampling of workplace atmospheres, and can be worn on the lapel of
operatives where they absorb a representative sample of

High-performance liquid chromatography (HPLC)
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An HPLC. From left to right: A pumping device generating a gradient of two different solvents, a steel enforced
column and an apparatus for measuring the absorbance. Acronym HPLC Classification Chromatography
Analytes organic molecules

biomolecules

ions

polymers

Other techniques Related Chromatography

Agueous Normal Phase Chromatography

Hydrophilic Interaction Chromatography

lon exchange chromatography

Size exclusion chromatography

Micellar liquid chromatography Hyphenated Liquid chromatography-mass spectrometry
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