
■ Preface

Toxicology is the science of the harmful effects
of substances and factors on living organisms.
The toxicity of a substance usually depends on
the quantity or concentration of that substance,
as well as the duration and frequency of expo-
sure; not all living things are equally sensitive
to all toxic substances. Many substances are es-
sential for humans at low doses but may be
toxic at higher doses. The famous maxim of
Theophrastus Bombastus von Hohenheim
(1493–1541), known as Paracelsus, that “Only
the dosage makes something a poison or a reme-
dy,” was undisputed until quite recently. How-
ever, this maxim is now being challenged as, for
example, in the case of gene-altering substances
where only one molecule is thought to suffice,
theoretically, to cause a cell to degenerate and
thus initiate tumor formation. The same princi-
ple may also apply to where a single molecule
might be enough to trigger an allergic reaction.

The Illustrated Handbook of Toxicology in-
cludes a full discussion of threshold and non-
threshold toxicology, modern toxicological
methods (omics techniques) such as genomics,
proteomics and metabolomics, and biological
weapons. In addition, the effects of relevant tox-
icants on the environment and human health
are explained and richly illustrated. Additional
expert risk assessments provided along with
updated (hazardous substance) exposure
thresholds for those affected add another im-
portant dimension to the utility of the Hand-
book. These expert assessments are very helpful
in providing meaningful context to complex
toxicological concepts to the interested reader.

The first part (General Toxicology) provides
updated fundamental information on toxicol-
ogy.

The second part (Special Toxicology) deals
with the different groups of harmful and poi-
sonous substances, including the effects of radi-
ation and noise. The full-color toxicological il-
lustrations bring to life various toxicological
phenomena. All the chemical formulas are in
line with Römpp’s Dictionary of Chemistry.
This Illustrated Handbook of Toxicology is the
book of first choice for students of medicine,
dentistry, veterinary medicine, pharmacy, biol-
ogy, chemistry, food chemistry, and other scien-
ces. It is also an invaluable resource for practic-
ing physicians, pharmacists, and scientists. The
easy-to-read text, clear tables, and full color il-
lustrations further enhance the utility and ac-
cessibility of this handbook to a broad audience.

This Illustrated Handbook of Toxicology pro-
vides the interested reader with a broad range
of topics that will be useful not only for stu-
dents but also for toxicologists, environmental
physicians, political decision-makers and their
advisers, whose work is directed toward protec-
tion of the environment and human health.

Our thanks go to the authors and our col-
leagues for their suggestions; to Dr. Juergen
Durner and Dr. Mario Seiss for reviewing the
chemical formulae; Dr. Tanja Huesch and Mr.
Stefan Schulz for the research; in particular Dr.
Christina Schoeneborn and Dr. Bettina Hansen
of Georg Thieme Verlag; the illustrators Ms.
Ruth Hammelehle and Mr. Thomas Heinemann
for their outstanding work in producing the
color plates for this book.

Franz-Xaver Reichl, Munich, Germany
Leonard Ritter, Guelph, Ontario, Canada
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■ Toxicodynamics II

Cellular Effects

At the cellular level, toxic effects are frequently
recognized as an inhibition of cell proliferation.
Above a certain concentration, practically all
poisons have an inhibitory effect on cellular
growth and division. However, this does not
allow us to draw any conclusions about the
mechanisms involved.

Tissues with high cell turnover—such as
bone marrow, the stem cells of which mature
into erythrocytes, leukocytes (granulocytes and
lymphocytes), and thrombocytes—are especially
susceptible to a disturbance in cellular differen-
tiation or maturation (A). Stem cells are very
sensitive to ionizing radiation and chemicals.
Any damage to the respective clones may lead
to cell death or to the uncontrolled growth of
cells where differentiation has been disturbed
(leukemia). In mature blood cells, the immuno-
logical selection caused by circulating antigen/
antibody complexes may lead to a decreased
lifespan, or the complete extinction, of certain
clones or precursors. A well-known example is
the impaired maturation of blood cells by folic
acid antagonists (e.g., methotrexate), which
leads to erythropenia or aplastic anemia. Rare
cases of agranulocytosis may be associated with
exposure to phenothiazine and thyreostatics,
while thrombocytopenia may be caused by
thiazide diuretics or antiphlogistics, for exam-
ple.

Other poisons produce functional disturban-
ces in cell clusters by inhibition of cell adhesion
or cell aggregation. At a biochemical level, the
mechanical and electrochemical coupling of
cells with one another occurs by means of pro-
teins, which are either anchored in the cell
membrane (cadherins, ICAMs, connexins, selec-
tins, integrins) or undergo dynamic restructur-
ing in the cytosol as components of the cyto-
skeleton (microfilaments, microtubules) (B).
Calcium ions also play an essential role in the
aggregation of cells and in the organization of
the cytoskeleton. Any disturbance of calcium
balance can jeopardize cell adhesion, cell polar-
ity, or even the viability of individual cells.
Some well-known examples are components
of animal poisons, e.g., hydrolytic activities in
snake poison (collagenases, hyaluronidases),

whose complex-forming substances disturb the
calcium balance. Amanitin, cadmium, and thali-
domide act on the cytoskeleton or the adhesion
of cells.

Some toxic effects are best described as in-
hibition of signal transmission (C): communica-
tion between neighboring cells is either para-
crine (by mediators, cytokines) or takes place
by means of gap junctions, while communica-
tion between distant organs is either endocrine
(by hormones) or synaptic (by transmitter sub-
stances). The mechanisms of signal transmis-
sion differ with respect to the selectivity,
range, spreading rate, and duration of the toxic
effect. Gap junctions provide direct continuity
between the transmitting and receiving cells;
this type of transmission is therefore only pos-
sible between directly adjacent cells. Many cel-
lular messengers bind as a first messenger to
special structures (receptors) on the cell mem-
brane of the recipient cell, from where signal
transmission into the cell takes place. The bind-
ing of a messenger to receptors may influence
the function of ion channels, G-proteins, or en-
zymes (D). Signal transmission into the cell is
mediated by a second messenger, e.g., cyclic
AMP (cAMP) or calcium ions. Other messen-
gers—such as steroid hormones, thyroxin, nitric
oxide (NO), and carbon monoxide (CO)—pass
directly through the cell membrane and act in-
side the cell. Poisons can interfere at many lev-
els of signal transmission, by blocking or falsify-
ing the signal. Examples include ouabain, cu-
rare, forskolin, nicotine, and calcimycin.

General Toxicology
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Basic Principles of Toxicology
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Psychosocial Consequences for the
“Environmentally Poisoned”

As “environmentally poisoned” individuals are
convinced that they are continuously threat-
ened by pollutants, they develop behavioral dis-
orders with psychosocial consequences (A). Psy-
chiatric disorders caused by environmental pol-
lutants do not all have the same origin. Accord-
ing to modern diagnostic criteria for psychiatric
disorders, they include affective disorders, anxi-
ety disorders, somatoform disorders, and—in
rare cases—psychotic disorders. If the poisons
themselves actually cause psychiatric disorders,
these should be classified as organically caused
psychiatric disorders. Within the group of peo-
ple with affective disorders, “environmentally
poisoned” individuals are usually those suffer-
ing from adjustment disorder with a depressive
emotional response (formerly known as neurot-
ic depression).

Exteriorization of Problems

A psychiatric disorder can be triggered by “en-
vironmental poisoning.” The underlying cause
may be a subconscious, repressed conflict that
should be resolved. However, if it cannot be
resolved, the person is looking for causes in
the environment. An “environmental poison”
is particularly suitable for this purpose: one ex-
teriorizes the problem and invests all oneʼs en-
ergy into fighting this “environmental poison.”
This may temporarily suppress the depressive
mood (B).

Toxicophobia, Somatotropic Disorders,
and Hypochondriasis

Toxicophobia. This anxiety disorder is charac-
terized by a fear of being poisoned, although
this is not in fact the case. It may be chronic,
or occur suddenly in the form of panic attacks,
for example, triggered by odors (C).

Somatotropic disorder. The clinical symptoms
of this disorder are bodily complaints or an irra-
tional fear of disease.

Hypochondriasis. When the fear is particularly
incomprehensible and the patient always inter-

prets all bodily sensations as severe illness, the
condition is called hypochondriasis (D).

Somatoform Disorders

Somatization disorder is suspected when there
have been multiple physical symptoms over a
period of at least 6 months and the patient is
less than 30 years old. When the first manifes-
tation occurs in patients older than 30 years, it
is called undifferentiated somatoform disorder.
Patients with these somatoform disorders make
up the largest portion of “environmental vic-
tims.” For those patients who ascribe their com-
plaints to pollutants (attribution), the cause of
their disease is already absolutely clear (fixed
disease concept). The main symptoms of soma-
tization disorders are in the gastrointestinal
tract, while other symptoms are only secondary
(see environmental poisons, p. 40).

According to depth psychology, somatization
disorders may have their origins in early child-
hood:

1. The mother behaves toward the child in a
very possessive and overbearing way, and the
child (who, indeed, had been in the motherʼs
possession during pregnancy) has no chance to
separate and realize its own body (lack of iden-
tity).

2. Another relationship pattern exists that
could be called lack of relationship: the child is
not noticed, but is ignored or even despised.
The conflicts thus created in the child are so
prominent that they need to be vigorously sup-
pressed.

It is therefore very difficult to persuade pa-
tients with somatization disorder to enter ther-
apy. In most cases, it is better for these patients
to let them hold on to their fixed disease con-
cept, rather to confront them with psychogenic
causes of their disease.

General Toxicology
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■ Halogenated Aliphatic
Hydrocarbons

Basics. Among the halogen compounds contain-
ing fluorine, chlorine, or bromine, the chlori-
nated organic compounds are particularly im-
portant in toxicology. Chlorine is extremely re-
active, and chlorine-containing compounds are
therefore used in the chemical industry as reac-
tive starting materials or intermediates. Unlike
polyhalogenated cyclic compounds (see p. 112),
which are the subject of international concern
because of their global distribution and persis-
tence in the environment, chlorinated aliphatic
compounds are of immediate importance be-
cause of their acute and chronic toxic effects
on parenchymatous organs. These effects are
facilitated by the high vapor pressure of these
compounds, which enhances their uptake and
elimination. Other factors are various metabolic
reactions, the products of which then deter-
mine the type and extent of the toxic effects.
Even substances that are chemically closely re-
lated are metabolized differently, and hence
also have different toxicities. The genotoxic ef-
fects of certain metabolites are accompanied by
carcinogenic effects and therefore pose a special
problem. Current risk assessments of chlori-
nated organic compounds take this into account
(A). Polychlorinated alkanes, alkenes, and al-
kynes are largely used as solvents because of
their good lipid-dissolving properties (B). Up-
take is predominantly by inhalation; dermal or
oral exposures are rare (accidents or attempted
suicides). The high vapor pressure of these com-
pounds usually produces rapid, concentration-
dependent narcotic effects, the duration of
which is determined by the speed of exhalation.

■ Trichloromethane (Chloroform)

Like other chlorinated hydrocarbons, trichloro-
methane (CHCl3) has been in use since 1847 as
an anesthetic. Because of its toxic effects, pri-
marily on the liver and kidneys, other halogen-
ated compounds with wider therapeutic ranges
are currently used for anesthesia, e.g., halothane
(see p. 108).

Absorption and metabolism. Upon absorption
after inhalation, ingestion, or uptake through
the skin, trichloromethane is metabolically acti-
vated in the liver. The secondary product tri-
chloromethanol is converted to phosgene by
dehydrochlorination; this reactive metabolite
causes damage to cells and cellular components
(C).

Acute toxicity (D). Symptoms of poisoning with
inhaled trichloromethane include excitation,
unconsciousness, and respiratory paralysis. Of
particular importance is the cardiotoxic effect
after exposure to high concentrations of a tri-
chloromethane–air mixture (> 2.5 v/v), which
causes sudden cardiac arrest due to the sensiti-
zation to catecholamines. Exposure for several
hours causes a drop in blood pressure and
shock. Examination of the liver reveals toxic
hepatitis with centrilobular necroses, similar
to poisoning with tetrachloromethane. In se-
vere cases, acute liver atrophy with hepatic
coma sets in. After dermal exposure, ulcers
and inflammation of the skin may develop.

Chronic toxicity (D). The liver and kidneys are
especially sensitive. The maximum workplace
concentrations take this into consideration. Tri-
chloromethane has genotoxic effects, and it is
carcinogenic in experimental animals. Like
other chlorinated methane derivatives, tri-
chloromethane is considered to be a possible
human carcinogen.

Therapy. Intensive monitoring of vital signs is
essential. Treatment of poisoning by ingestion
consists of rapid detoxification by induction of
vomiting and gastric lavage; poisoning by inha-
lation calls for fresh air and hyperventilation
therapy. In case of a fire, it is important that
first aid workers wear protective masks (to pre-
vent toxic pulmonary edema if phosgene is
formed).

Applied Toxicology
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Halogenated Aliphatic Hydrocarbons
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Hydrogen Sulfide

Hydrogen sulfide (H2S) is a colorless, flammable
gas formed during the reaction of mineral acids
with sulfides of heavy metals, as well as during
the decomposition of protein (sewer gas con-
tains up to 10% H2S). Considerable amounts of
H2S are also formed during the papermaking
process. In addition, H2S accumulates in cellars,
canals, and containers. The warning sign—an
offensive smell of rotten eggs (sensitivity
threshold ~ 0.025mL/m3)—diminishes as the re-
sult of rapid habituation. First aid helpers at-
tempting to rescue victims from poisoned
areas are therefore prone to accidents.

Effect (A). Concentrations of more than 10–
50 mL/m3 cause irritation, possibly pulmonary
edema, and intracellular hypoxia; the mecha-
nisms are unknown. Concentrations of more
than 500mL/m3 cause unconsciousness and
quick development of central respiratory para-
lysis. H2S is rapidly oxidized in the body and
eliminated as sulfate.

After chronic exposure (e.g., of workers in
synthetic fiber manufacturing facilities), corneal
damage, increased airway resistance, pulmo-
nary edema, pneumonia, and myocardial de-
generation have been observed.

Therapy. Nonspecific measures (keeping the air-
ways free, correction of acidosis).

Fumigants

Some gaseous compounds are used as fumi-
gants for controlling insects, rodents, and
other pests in areas that cannot be reached oth-
erwise. Fumigants are very dangerous poisons,
and in many industrialized countries their sale
is restricted and their use requires a permit (B).
Details of how to carry out fumigation proce-
dures are described in national legislation and
regulations. For example, ships in transit may
be fumigated only with phosphine, containers
in transit may be treated only with phosphine
or methyl bromide, and ethylene oxide may be
used only in fumigation chambers.

In industrialized countries, widely used fu-
migants include the following (C):

Methyl bromide (bromomethane). In the 1960s,
the use of this insecticide (a colorless, nonflam-
mable gas; boiling point 4.5 °C; density 3 kg/L)
caused more lethal accidents in California than
the use of organophosphates (see p. 200). The
extremely poisonous methyl bromide is com-
monly mixed with chloropicrin, a potent irri-
tant that serves as a warning agent. The target
organ of the systemic effects of methyl bromide
is the central nervous system. A likely mecha-
nism of action for poisoning of the central nerv-
ous system is the reaction with endogenous
sulfhydryl groups. Dithiol compounds (e.g., di-
mercaptopropanol, dimercaptosuccinic acid
[DMSA]) are being considered as possible agents
for treatment.

Hydrogen cyanide and formaldehyde. For de-
tails, see p. 140 and pp. 94, 136, respectively.

Ethylene oxide (Oxirane). This is a colorless gas
(boiling point 11°C; density 1.5 kg/L) with a
high olfactory threshold (at ~ 700mL/m3). It is
a strong irritant, and it forms explosive mix-
tures with air. Ethylene oxide is mutagenic and
carcinogenic.

Phosphorus hydrides: hydrogen phosphide
(PH3), phosphines, and phosphine-producing
pesticides. Phosphine is the common name for
hydrogen phosphide (a colorless, heavy gas; for-
merly called phosphorus [tri]hydride). In the
presence of traces of water, the gas is slowly
released from aluminum phosphide tablets. It
is a metabolic poison and neurotoxin that is
more toxic than methyl bromide but considered
safer to handle.

The following fumigants are also used: vinyl
cyanide (acrylonitrile, CH2CHCN), carbon disul-
fide (CS2), tetrachloromethane (carbon tetra-
chloride, CCl4, see p. 104), trichloronitrome-
thane (CCl3NO2), and ethylene dibromide (1,2-
dibromoethane, CH2BrCH2Br2), and dibromo-
chloropropane (ClCH2CHBrCH2Br).

Detection. The gaseous compounds mentioned
above can be determined quantitatively by
means of gas chromatography or infrared spec-
troscopy, and semiquantitatively using colori-
metric indicator tubes (Draeger tubes).

Applied Toxicology
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Gaseous Compounds
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■ General Index

Page numbers in italics refer to illustrations or tables

A

ABC rule 30, 31
abdominal pain 73, 77, 79, 81,

201, 275
see also colic

abscesses 83
absorption 12, 13, 38, 304

facilitators 304
Acanthaster planci 258, 259
acaricides 192, 193
acceptable daily intake (ADI) 46,

304
accumulation 36, 304

bioaccumulation 63, 307
interference with transport

processes 46, 47
accuracy 18, 19
ACE inhibitors 90
acetaminophen 80, 81
acetone 234
2-acetylaminofluorene 29

as no-threshold carcinogen
28, 29

acetylation 15
acid cleaning products 234, 235
acid rain 134, 135
acid smog 134, 135
acidosis 75, 77, 81, 141

respiratory 139
acne 304

chloracne 113, 115, 116, 117,
308

aconitine 266, 267
Aconitum napellus 266, 267
acrodynia 176, 177
acrolein 136
activated charcoal 32, 33
acupuncture 304
acute toxicity class (ATC) test 20,

21, 304
adaptation 304
adder 262, 263
addictive substances 82–93, 83
adenoma 304
administration 304
Adonis vernalis 272, 273
adonitoxin 272, 273

ADP-ribosyl transferases 288,
289

Aethusa cynapium 274, 275
aethusin 274, 275
aflatoxins 210, 211

aflatoxin B1 lethal dose 5
Agaricus arvensis 284, 285
Agaricus augustus 284
Agaricus campestris 284, 285
Agaricus xanthoderma 284
aggression 45
agitation 75
agonist 304
Agricola, Georgius 2
air

airborne emissions 48
clean air control 50, 51
composition 48, 49
lifespan of organic com-

pounds 48, 49
pollution 48–51, 134, 135

concentrations 48, 49
epidemiology 50
guidance values 48, 49
particulate 122, 123
preventive measures 50,

51
threshold concentrations

50
toxicology 50, 51

quality standards 48
airway irritation 95, 99, 113, 117,

135, 137, 209, 237, 245
lung irritants 238, 239, 246

ALARA (as low as reasonably
achievable) 304–305

alcohol 84, 85, 94
chronic alcoholism 86, 87

secondary diseases 86, 87
metabolism 84, 85
smoking and 156
withdrawal symptoms 86, 87

aldehydes 136
aldrin 194, 195
alginates 220, 221
alicyclic hydrocarbons 94
aliphatic hydrocarbons 94
alkaline cleaning products 234,

235

alkaloids 68–73, 266–271
alkoxy radicals 146, 147
alkylating agents 242, 243
allergens 305

contact allergens 222, 223
allergic contact dermatitis 222,

223, 253
allergic reactions 51, 95, 171,

173, 175, 259, 261, 265, 285,
305
contact allergens 222, 223
cosmetics 222
cross-allergy 309
food allergies 212
plastics 188, 189

allopathy 305
alpenrose 278
α-solanine 270, 271
α-tocopherol 148, 149
alternative health care 34
alternative hypothesis 18
aluminium 160, 161
alveolitis 209
amalgam 254, 255
Amanita citrina 282, 283
Amanita muscaria 282, 283
Amanita pantherina 282
Amanita phalloides 280, 281
Amanita virosa 280, 281
amaryllis 268
amatoxins 280, 281
amblyopia 87
Amenonia sulcata 256, 257
Ames test 22, 23, 305
amidosulfuric acid 235
2-amino-1-methyl-6-phenylimi-

dazol[4,5-b]pyridine (PhIP)
132, 133

2-amino-3-methyl-9H-pyrido
[2,3-b]indole (MeAαC) 132,
133

aminoacetylation 15
4-aminodiphenyl 130, 131
aminophenazone 124
amphetamines 90, 91
amphibians 262, 263
amygdalin 62, 63, 272
anatoxin A 62, 63
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andromedotoxin 274, 275
anemia 87, 97, 99, 131, 160, 161,

165
aplastic 133

anemones 276
anesthesia 111
angina pectoris 91
aniline 130, 131
animal models 20, 21
animal poisons 62, 63, 256–265

amphibians 262, 263
annelids 258, 259
birds 264, 265
cnidarians 256, 257
echinoderms 258, 259
fish 258, 259
insects 260, 261
mammals 264, 265
mollusks 258, 259
reptiles 262, 263
scorpions 260, 261
spiders 260, 261

annelids 258, 259
annoyance 305
anosmia 167, 305
antagonism 305
antagonists 305
anthraquinones 284, 285
anthrax 248, 250, 251
anthropogenic toxic substances

62, 63
anthroposophical medicine 305
antibiotics

in foods 218, 219
therapy 280, 290

antidote therapy 32, 33, 305
see also specific toxins

antigens 305–306
antioxidants 224, 306
antiperspirants 224, 225
antiseptics 224, 225
antistatics 224, 225
antitoxins 306
anuria 139, 177, 277, 281
anxiety 73, 75, 201
apathy 45
Apis mellifica 261
apoptosis, no-effect threshold

and 28
appetite loss 79, 81, 87, 91, 181
areflexia 71, 75
argyria 171

aromatic amino and nitro com-
pounds 130, 131

arrhythmias 89, 91, 97, 103, 109,
111, 257, 269, 271, 273, 277,
279, 289
see also bradycardia; tachy-

cardia
arsenic 162, 163

chemical warfare agents 244,
245

Artemisia 278
aryl hydrocarbon (Ah) receptor

120
arylamines 130, 131
asbestos 56, 57, 158, 159
asbestosis 158, 159
ascorbic acid 148, 149, 168, 169,

214, 215
asepsis 306
Aspergillus flavus 210, 211
Aspergillus ochraceus 210, 211
asthma 123, 131, 135, 169, 175,

253, 306
allergic reactions 188

astringents 224, 225
ataxia 75, 235, 241, 283, 306
atopy 306
Atropa belladonna 68, 69, 268
atrophy 306
atropine 68, 69

therapy 72, 78, 202, 203, 240,
241, 242, 266, 272, 282

auriasis 171
autohemotherapy 306
Ayurveda 306
azo dyes 56

B

Bacillus anthracis 250, 251
Bacillus cereus 210
bacterial toxins 210, 211,

286–293
classification 287
with extracellular effects 286,

287
with intracellular effects 288,

289, 290, 291
bactericide 306
banded mottlegill 282
barbiturates 74, 75

addiction 74, 75

basalioma 306
Bateman function 13
bathmotropic effects 306
bay bolete 284, 285
bearded fireworm 258, 259
bees 260, 261
behavior 306
BEI (biological exposure index)

306
benchmark concept 306
benzene 96, 97, 234

chlorinated benzenes 112,
113

benzidines 130, 131
benzene 94
benzo[a]anthracene 101
benzo[a]pyrene (BaP) 100, 101,

218, 219
benzoates 220
benzodiazepines 74, 75

therapy 90, 92
benzoic acid 220, 221
benzoylmethylecgonine 88, 89
β-blockers 90, 91
bigeminy 307
bioaccumulation 63, 307
bioactivation 307
bioavailability 12, 307

absolute 12
biocatalyst 307
biocenosis 307
biocides 192–209

in foods 218, 219
biogenic amines 212, 213
biological warfare agents

248–251
classification 250, 251

biometrics 18, 19
biomonitoring 38, 39, 307

human biomonitoring values
(HBM) 316

biotope 307
biotransformation 14, 15, 307
bipyridinium compounds 208,

209
birds 264, 265
bisphenol A glycidyl dimetha-

crylate (Bis-GDMA) 253
black crowberry 278
black mamba 262, 263
black widow spider 260, 261
bladder carcinoma 128, 129, 130

General Index

333
aus: Reichl u. a., Illustrated Handbook of Toxicology (ISBN 9783131269218) © 2011 Georg Thieme Verlag KG



bladder irritation 131, 241
Blarina brevicauda 264, 265
bleaching creams 224, 225
blepharospasm 245
blindness 95, 115, 277
blister agents 238, 239, 242, 243
blisters 239, 243, 259, 275, 277,

279
see also blister agents

blood agents 238, 239
blood clotting 277

impaired 71, 77, 81, 281
blood count changes 117, 199
blood pressure see hyperten-

sion; hypotension
blood samples 32, 38, 39
blue-capped ifrita 264, 265
body packing 82, 83
Boletus badius 284, 285
Boletus edulis 284
Boletus luridus 284
Boletus satanas 284
bone marrow cells

differentiation 11
maturation 11

bone marrow damage 97
Bordetella pertussis 290, 291
botulinum toxins 126, 210, 250,

251, 288, 289, 292, 293
lethal dose 5, 210

Bowen disease 243
box jellyfish 256, 257
bradycardia 69, 71, 79, 83, 241,

267, 271, 273, 275, 279, 283,
307
see also arrhythmias

brain damage 83, 245
breast milk 55
British antilewisite (BAL) 164,

176, 244
4-brome-2,5-dimethoxyamphet-

amine (DOB) 90, 91
2-bromo-2-chloro-1,1,1-tri-

fluoroethane 108, 109
bromomethane 143
bronchial carcinoma 156, 157
bronchiolitis 151, 209
bronchitis 123, 135, 169, 171,

177, 243, 291
bronchoconstriction 241
bronchopneumonia 75
bronchorrhea 241

bronchospasms 201, 243, 283
broom 270
brucellosis 250, 251
bryonies 274
bufotenin 282, 283
bush lily 268
butane 236, 237
butoxyethanol 234, 235
buttercup 276, 277
butylhydroxytoluene 186

C

cacodylic acid 246
cacosmia 307
cadmium 166–168, 167, 169
cadmium stearate 186, 187
calabar beans 72, 73
calcium balance 10
calcium cyclamate 174, 175
calcium hypochlorite 234, 235
cancer

colon 132, 133
lung 135, 156, 157, 158, 243
oral 156
risk factors 307
skin 101, 243
see also carcinogenicity; car-

cinoma; leukemia; tumors
cannabis 92, 93
carbamates 202, 203
carbon dioxide 138, 139

greenhouse effect 144, 145
carbon disulfide 142
carbon monoxide 138, 139

waste disposal and 54, 190,
191

carbon tetrachloride 104, 105
carcinogenesis 307

multi-step model 29
syncarcinogenesis 326

carcinogenicity 6
HGPRT test 22, 23
KI index 307
nitrosamines 128, 129
pentachlorophenol (PCP) 198
plastic implants 188, 189
TCDD 120, 121
tobacco smoke 156, 157

carcinogens 28, 307
activation 28

cocarcinogen 308
detoxification 28
no-effect threshold (NET) 28,

29
carcinoma 308

bladder 128, 129, 130
bronchial 156, 157
esophageal 87, 156, 167
liver 121, 128, 129

latency period 7
tongue 87
see also cancer; tumors

cardenolides 78, 79
cardiac arrest 71, 73, 95, 103,

263, 267, 269, 273
cardiac glycosides 78, 79
cardiac insufficiency 71
cardioplegia 273
cardiovascular symptoms 71, 87,

257, 259, 263, 283
see also arrhythmias

carrageenan (E407) 220, 221
castor oil plant 276, 277
catalase 148, 149
Catalpa bignioides 278
catalyst 308
catalytic converter 144, 145
cataract 133
Catha edulis 92, 93
cell adhesion 10, 11
cell therapy 308
cellular effects 10

adhesion 10, 11
aggregation 10, 11
differentiation 10, 11
maturation 10, 11
signal transmission 10, 11

Centruroides noxius 261
ceramic dental restoratives 252,

253
cerebellar atrophy 87
cerebral hemorrhage 89
cesium 182, 183
chamber test 308
charcoal 32, 33
chelating agents 32, 164, 165,

308
chelerythrine 266, 267
Chelidonium majus 266, 267
chemical warfare agents

238–247
alkylating agents 242, 243
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arsenic-containing com-
pounds 244, 245

classification 238, 239
hallucinogens 246, 247
herbicides 246
irritants 246, 247
organophosphates 240, 241
protection against 238, 239

cherry laurel 272, 273
Chironex fleckeri 256, 257
Chironomus riparius 60
chloasma 308
chloracne 113, 115, 116, 117, 308
chlorinated cyclic hydrocarbons

194–199
chlorinated phenoxycarbonic

acids 206, 207
chlorine 102, 236, 237, 246
1-chloro-4-nitronaphthaline

132
4-chloro-o-toluidine 130, 131
ω-chloroacetophenone (CN) 246,

247
chloroaniline 130, 131
chlorobenzene 112, 113
o-chlorobenzylidene malononi-

trile (CS) 246, 247
chlorodifluoromethane 111
chloroethene 108
chlorofluorocarbons (CFCs) 110,

111
ozone depletion 152, 153

chloroform 102, 103
chlorogenic acid 214, 215
chloromethane 104, 105
chlorophenols 112, 113
chlorprothixene 86, 87
choking agents 238, 239
cholera toxin 290, 291
chromium 168, 169
chromium salts 56
chromosomal aberrations 113
chronic alcoholism 86, 87
chronic obstructive pulmonary

disease (COPD) 156, 157
chronic toxicity testing 308
chronotropic effects 308
Chrysanthemum 204, 205
chrysiasis 171
Cicuta maculata 274
Cicuta virosa 274, 275
cicutoxin 274, 275

circulatory failure 75, 139, 271,
277, 285

citric acide 235
citron amanita 282, 283
Citrullus colocynthis 274
clastogenic effects 308

sister chromatid exchange
(SCE) assay 22, 23

Claviceps purpurea 72, 210, 211
clean air control 50, 51
cleaning products see household

chemicals
clearance 16, 308
clematis 276
Clitocybe 282
Clivia miniata 268
clomethiazol 86, 87
clonic spasms 68, 69
clonidine 70, 86
cloning 26, 27
Clostridium botulinum 126, 210,

250, 251, 288, 289, 292
Clostridium tetani 292
cnidarians 256, 257
coca 88, 89
cocaine 88, 89
cocarcinogen 308
cohesion 309
colchicine 70, 71
Colchicum autumnale 70, 71
colestyramine 79, 162
colic 71, 165, 245, 267, 269, 273,

275, 277, 279, 293
colitis 293
collagen damage 137
collagenases 262
Collembola 60
colliquative necrosis 309
colocynth 274
colon cancer 132, 133
coma 69, 71, 73, 75, 77, 105, 201,

269, 281, 283
hepatic 81
see also consciousness

combination effect 309
common inkcap 284, 285
comorbidity 309
compartment 309
compartment models 16, 17,

309
composite 309

dental restoratives 252, 253

composting 55
concentration, poor 41
cone snails 258, 259
confusion 69, 73, 75, 79, 91
congeners 309
coniine 266, 267
Conium maculatum 266, 267
conjugation 14, 15
conjunctivitis 133, 169, 243
consciousness

clouded 205
loss of 73, 103, 143
see also coma

consistency 309
consumer goods 56, 57
contact allergens 222, 223
contact dermatitis 107, 222, 223,

247, 253, 269, 277, 279
contamination 309
continuing medical education

36, 37
Convallaria majalis 272, 273
convallatoxin 272, 273
convulsions 73
coordination impairment 111,

245
copper 172, 173

deficiency 172, 173
coprin 284, 285
Coprinus atramentarius 284, 285
Coprinus micaceus 284
corneal lesions 133, 143, 235,

243, 245, 279
coronary heart disease 156, 157
correctness 18, 19
cortisone 136, 137
Corynebacterium diphtheriae

288, 289
cosmetics 222–229

classification 222, 223
ingredients 224, 225

Cotinarius orellanus 280, 281
cotton treatments 57
cough 95, 123, 167, 175, 177,

243, 245, 291
crack cocaine 88, 89
Crocus sativus 266
cross-allergy 309
cross-reaction 309
cross-resistance 309
Crotalus viridis 263
croton plants 276
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crown imperial 268, 269
crown-of-thorns starfish 258,

259
cucurbitacins 274, 275
cumulation 309
Curie, Marie 2
cyanides 140, 141
cyanogenic glycosides 272, 273
cyanosis 70, 71, 73, 79, 83, 109,

131, 151, 215, 310
cyclic hydrocarbons 96–101

chlorinated 194–199
monocyclic aromatic hydro-

carbons 96, 97, 98, 99
polycyclic aromatic hydrocar-

bons (PAHs) 100, 101
cyclothymia 310
cypermethrin 205
cypress spurge 276, 277
cytisine 266–268, 267
Cytisus scoparius 270
cytochrome P450-dependent

enzyme systems 310
cytolysins 256, 257, 286, 287
cytotoxicity

dye tests 22, 23

D

daffodil 268, 269
danger 4
dantrolene 90, 91
Daphne cneorum 276
Daphne mezereum 276, 277
daphnetoxin 276, 277
daphnin 276
databases 64
Datura 268
DDT see dichlorodiphenyltri-

chloroethane (DDT)
deadly nightshade 68, 69, 268
death cap 280, 281
decomposers 310
decorporation 310
DEF rule 30, 31
deferoxamine 76, 77, 160
degreasing agents 224, 225
dehydration 281, 285
delirium 45, 73, 79, 247, 277,

281, 310
delirium tremens 86, 87

Delphinium 266
dementia 45, 161, 310
demulsifiers 224, 225
Dendroaspis polylepis 262, 263
Dendrobates histrionicus 262,

263
dental care 223
dental restorative materials

252–255
amalgam 254, 255
cast gold 252, 253
ceramics 252, 253
classification 253
composites 252, 253

deodorants 224, 225
depilatories 224, 225
depression 87, 93, 243
dermatitis 131, 133, 171, 175,

275, 277, 279, 310
contact dermatitis 107, 222,

223, 253, 269, 277, 279
meadow dermatitis 277

desensitization 316
designer drugs 90, 91
destroying angel 280, 281
detergents 310

see also household chemicals
detoxification 32, 33, 310–311
devil’s bolete 284
di-(2-ethylhexyl) adipate

(DEHA) 186
di-(2-ethylhexyl) phthalate

(DEHP) 186
diabetes mellitus 77, 87
diacetylmorphine 82
dialkyl derivates 206, 207
dialysis encephalopathy 160,

161
diarrhea 71, 73, 77, 79, 115, 117,

133, 155, 167, 201, 205, 207,
211, 233, 241, 243, 245, 267,
271, 273, 275, 277, 279, 281,
285, 287, 291
hemorrhagic 77, 269, 279

diazepam therapy 68, 69, 72, 88,
90, 91, 92, 240, 241, 268, 270,
274, 276, 278, 282

dibenzo[a,h]anthracene 100, 101
dibromochloropropane 142
1,2-dibromoethane 108
dibutyltin 180, 181
dichlorobenzene 112, 113

2,2'-dichlorodiethylsulfide 243
dichlorodiphenyltrichloroethane

(DDT) 194, 195, 196, 197, 218,
219, 310

1,2-dichloroethane 108
1,1-dichloroethylene 108, 109
dichlorofluoroethane 111
dichloromethane 104, 105
2,4-dichlorophenoxyacetic acid

(2,4-D) 206, 207, 246
dicobalt edetate 142
dieldrin 194, 195, 218
diethylenetriaminepentaacetic

acid (DTPA) 182, 183, 299
diethylnitrosamine 128, 129
diethyltin 180, 181
diffusion 13
Digitalis 78, 79, 272
digitoxin 78, 79
digoxin 78, 79
dihydrocodeine (DHC) 82
dimercaptopropanesulfonate

(DMPS) 162, 163, 168, 169,
170, 176, 177

dimercaptosuccinic acid (DMSA)
176, 177

dimethylaminophenol (DMAP)
32, 140, 141

dimethylbenzene 98
7,12-dimethylbenzo[a]-anthra-

cene 101
dimethylnitrosamine 128
dinitrogen monoxide 136
dinitrotroluene 132
Dioscurides of Anazarbos 2
dioxins 116, 311

in foods 218, 219
soil contamination 53

diphenylcresyl phosphate 186
diphtheria toxin 288, 289
diquat 208, 209
dirty trich 284
disinfectants 224, 225, 311
disinfection 311
distribution 14, 15, 311
disulfiram 206
dithiocarbamates 206, 207
dizziness 75, 79, 99, 105, 107,

197
DNA chip 24, 25
DNA repair 28
“doctor hopping” 40, 41
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doping 311
dose–response curves 8, 9, 311
double vision 293
Draize test 20, 21, 311
dromotropic effect 311
drugs 311

see also specific drugs
Duhring chamber test 308
duroplastics 184, 185
dust 122, 123, 311
dye tests 22, 23
dyes 56

hair coloring 226, 227
in plastics 186, 187

dyscrinism 123
dysentery, bacterial 292
dysmenorrhea 41, 97
dyspepsia 311
dysphoria 283
dyspnea 71, 73, 79, 141, 151, 177,

259, 271, 273, 283, 289
dysthymia 311

E

E numbers 220, 221
eastern poison oak 278, 279
Ecballium elaterium 274, 275
echinoderms 258, 259
ecstasy 90, 91

cerebral 91
eczema 171, 175, 207, 311
edema 131, 181, 245, 259, 261,

263, 312
epiglottis 235
pulmonary 51, 71, 83, 105,

107, 113, 135, 137, 143,
151, 167, 175, 187, 209,
233, 245, 247, 261, 289

ejection 312
elastin damage 137
elastomers 184, 185
electric fields 300, 301
elimination 12, 37, 366
embryoid bodies 26, 27
embryonic stem (ES) cells 26
embryotoxicity 312
emissions 34, 35, 312

airborne 48
from waste disposal 54, 55
particle-bound emissions

122, 123

soil pollution 52, 53
vehicle exhaust gases 144,

145
water pollution 52, 53

emitters 312
Empetrum nigrum 278
emphysema 51, 123, 135, 137,

151, 312
empirical medicine 312
emulgators 224, 225
encephalitis 250, 251
encephalopathy 179

dialysis 160, 161
hepatic 81
lead 165
Wernicke 87

endocarditis 83
endotoxins 210, 211, 286
English holly 278, 279
enterohepatic cycling 16, 17
enterotoxins 286, 287
Entoloma sinuatum 284
environmental epidemiology

312
environmental hazard potential

60
environmental hygiene 312
environmental legislation 36
environmental medicine 34, 312

biomonitoring 38, 39
continuing medical education

36, 37
disciplines of 34, 35
emission sources 34, 35
environmental media 34, 38,

39
invasion and elimination 36,

37
pollution 34, 35
psychiatric disorders and 40,

41
environmental monitoring 312

see also biomonitoring
environmental poisoning 40, 42,

44
“doctor hopping” 40, 41
environmental delusion 44,

45
“environmental victims” 40,

41
medico-legal issues 44, 45
psychosocial consequences

42, 43

environmental protection 312
environmental toxicology 312

air 48–51
consumer goods 56, 57
ecoterrorism 60, 61
ecotoxicology 60, 61

tests 60, 61
foods 62, 63
risk 58, 59
soil 52, 53
toxicological evaluation 46,

47
waste 54, 55
water 52, 53

enzyme induction 14
ephapse 312–313
epidemiology 46, 58, 59, 313

air pollution 50
environmental 312

epilepsy 87
epileptic seizures 83, 87, 89, 91
epitope 313
epoxides 313
erethism 177
ergometrine 210, 211
ergot alkaloids 72, 73, 210, 211
ergotamine 72, 73
ergotism 72
error 18
erysipelas 313
erythema 209, 313

see also skin
Erythroxylum coca 88, 89
Escherichia coli 292, 293
esophageal carcinoma 87, 156,

167
esoteric knowledge 313
ethanol 234, 235

see also alcohol
ethnic medicine 313
ethyl(2,2'-dichlorodiethyl)amine

243
ethyldichloroarsine (ED) 245
ethylene bisthio derivatives 206,

207
ethylene dibromide 142
ethylene oxide 142, 143
Euonymus europaea 268, 269
Euphorbia cyparissias 276, 277
Euphorbia pulcherrima 276
euphorbol 276, 277
euphoria 91, 93, 95, 283
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European blusher 282, 283
European spindletree 268, 269
European spotted salamander

262, 263
evasion 313
evidence, securing of 32, 38
evonine 268, 269
evonoside 268
exanthem 313
excretion 16, 17
existential orientation 313
existing chemicals 313
exotoxins 210, 286
exposure 4, 38, 314

BEI (biological exposure
index) 306

pathway 314
external exposure 4
eye

cataract 133
cauterization 171
conjunctivitis 133
corneal lesions 133, 143, 235,

243, 245, 279
damage 233, 235
irritation 95, 99, 113, 151,

237, 245, 263
chemical warfare agents

238, 239, 241, 246, 247
muscular paralysis 263
swollen 261
ulcers 209

F

facial muscle contractions 293
false morel 280, 281
false negative 18
false positive 18
fasciculation 241
fat substitutes 214, 215
fatigue 79, 115, 117, 243
feber 77
fenfluramine 90
fetal PCB syndrome 115
fetotoxicity 314
fever 97, 167, 177, 211, 243, 271,

277, 285
fibercaps 282, 283
fibrosis 314

pulmonary 137, 161, 209

fingerprints 24, 25
first aid 30, 31, 314
first-pass effect 314
fish 258, 259, 260, 261
fissure 314
five-finger rule 30, 31
fixed disease concept 42
flame retardants 186, 187
flashbacks 93
flue ash 314
flumazenil 74
fluorescent embryonic stem cell

test (FEST) 26, 27
fly agaric 282, 283
food chain 314
foods 62, 63

additives 220, 221
allergies 212
genetically modified (GM)

foods 62, 214
irradiation 216, 217
novel foods 214
toxins in 210–219

anthropogenic toxic sub-
stances 62, 63

biogenic amines 212, 213
cleaning agents and disin-

fectants 216
endotoxins 210, 211
exotoxins 210
from food preparation 218,

219
from food production 218,

219
heterocyclic aromatic

amines (HAAs) 132
mercury 254, 255
mycotoxins 210, 211
native toxins 62, 63, 214,

215
nitrites 126, 127, 214, 215
nitrosamine formation

124, 125
packaging residues 216

fool’s parsley 274, 275
fool’s webcap 280, 281
formaldehyde 56, 57, 94, 95,

136, 142
allergic reactions 188, 189

formazan formation 22, 23
formic acid 235
foxglove 78, 79, 272

fragrances 224, 225
free radicals 146, 147

protective mechanisms 148,
149

freebase cocaine 88, 89
frenzy 69
Freon 110
Frigen 110
Fritillaria imperialis 268, 269
Fritillaria meleagris 268
fugu 260, 261
fumigants 142, 143
fungal poisons 210, 211,

280–285
fungicides 192, 193

organophosphates 200
PCP 198

G

Galanthus nivalis 268
Galen 2
gangrene 72, 73, 314
gaseous compounds 134–145

vehicle exhaust gases 144,
145

gastric lavage 32, 33
gastric ulcer 87, 169, 209
gastritis 87, 169, 243
gastroenteritis 209, 267, 275,

277, 279, 283, 285, 287
see also diarrhea; vomiting

genetic defects 14
genetically modified (GM) foods

62, 214
genome 314
genomics 314
genotoxicity 6, 314

micronucleus test 22, 23
giant agaric 284
Gila monster 262, 263
gingivitis 87, 177
girdled panaeolus 282
glanders 250, 251
Glauber’s salt 110, 130, 131
glucocorticoids 150, 151, 168,

169, 170, 180, 181, 244
in foods 218, 219

gluconic acid 173
glucuronidation 15
glutamates 220, 221
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glutathione 148, 149
conjugates 314
depletion 80, 81

glutathione peroxidase 148, 149
glutathione S-transferases 148,

149
glycogenolysis 155
glycosidases 292, 293
glycyrrhetic acid 62, 63
gold 170, 171

dental restoratives 252, 253
golden eagle 90, 91
granulocytopenia 71
Gratiola officinalis 274
greater celandine 266, 267
Grecian foxglove 79
green fluorescent protein (GFP)

26
greenhouse effect 144, 145
guidance values 46, 47, 318

air pollutants 48, 49
guideline values 315
gypsum fibers 158, 159
Gyromitra esculenta 280, 281
gyromitrin 280, 281

H

Haber rule 4, 5
hair 226, 227

color change 133
loss 71, 115, 179
samples 38, 39

hair care 223
coloring 226, 227
heat protecting agents 226,

227
permanent waves 226, 227
sunscreen agents 226, 227
see also cosmetics

Haitian solenodon 264, 265
half-life 16, 17, 307

radioactive substances 294,
295

hallucinations 44, 45, 69, 79, 91,
93, 247, 267, 269, 283

hallucinogens 92, 93
chemical warfare agents 238,

239, 246, 247
halogenated aliphatic hydrocar-

bons 102–111

halogenated cyclic hydrocarbons
112, 113

halogenated polycyclic hydro-
carbons 114–121

haloperidol 92
halothane 108, 109
hantaviruses 249
hashish 93
hazard 4
hazardous chemical 315
hazardous concentration (HC)

60, 61
hazardous substance 315
hazardous waste 315
headache 41, 73, 79, 95, 97, 99,

105, 107, 109, 115, 138, 167,
175, 197, 201, 207, 209, 219,
247, 259, 273, 275, 281, 303
frontal 241

health risk 315
hearing impairment 171, 177
heat protection 223

hair 226, 227
heat-stroke 91
heavy metals

in foods 218
in mushrooms 284, 285

hedge hyssop 274
hellebores 270, 271, 276
Heloderma suspectum 262, 263
hemagglutinins 62, 63, 214
hemangioma 315
hemangiosarcoma 315
hematopoiesis 315

disturbance 183
hemochromatosis 76, 77
hemolysins 284, 285
hemolysis 235
hemoperfusion 315
hemorrhage 263, 289
hemorrhagic diathesis 81, 171
hemorrhagic enteritis 71
hemorrhagic gastroenteritis 77
hemorrhagic viruses 250, 251
hemosiderosis 77
hemostatics 224, 225
hemp 92, 93
henbane 268, 269
hen’s egg test on the chorioal-

lantoic membrane (HET-
CAM) 20, 21

hepatic encephalopathy 81

hepaticas 276
hepatitis, toxic 77, 103, 105
hepatomegaly 109
hepatonecrosis 71, 281
heptachlor 194, 195
herbicides 192, 193

bipyridinium compounds
208, 209

chemical warfare agents 246
Hermodice carunculata 258, 259
heroin 82, 83
heterocyclic aromatic amines

(HAAs) 132, 133
hexachlorobenzene (HCB) 112,

113, 194, 195
hexachlorocyclohexane (HCH)

194, 195
2,5-hexanedione 94, 95
HGPRT test 22, 23
Hippeastrum 268
Hippocrates 2
histamine 212
history 2
hoarseness 69
holistic medicine 315
Holland list 315
holly 278, 279
homeopathy 315–316
hooded pitohui 264, 265
horse mushroom 284, 285
hot flushes 285
household chemicals 228–237

acids 234, 235
alkalis 234, 235
bleaching agents 236, 237
classification 228, 229
hazard symbols 228, 229
health hazards 230, 231
lamp oils 236, 237
propellant gases 236, 237
solvents 234, 235
surfactants 232, 233

human biomonitoring 38
human biomonitoring values

(HBM) 316
hyaluronidases 262
hydrocarbons 56, 57
hydrochlorofluorocarbons

(HCFCs) 110, 111
hydrocyanic acid 214

see also hydrogen cyanide
(HCN)
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hydrofluorocarbons (HFCs) 110,
111

hydrogen chloride 190, 191
hydrogen cyanide (HCN) 140,

142, 190, 191
chemical warfare use 244

hydrogen peroxide 146, 147, 236
hydrogen phosphide 142
hydrogen sulfide 142, 143
hydrolysis 15
hydroperoxides 218
hydroxocabalamin 190
hydroxyl radical 146, 147
2-hydroxymethylmethacrylate

(HEMA) 253
hyoscyamine 68, 268, 269
Hyoscyamus niger 268, 269
hyperactivity 181
hyperemia 316
hyperkeratosis 163
hyperlipidemia 87
hyperosmia 316
hyperpigmentation 197, 316
hypersensitivity 316

see also allergic reactions
hypersensitization 316
hypertension 87, 91, 179, 241,

261, 283
tyramine and 212, 213

hyperthermia 69
malignant 91

hypertrichosis 197
hypervitaminosis 62
hypochondriasis 42, 43
hypoglycemia 81, 117
hypopigmentation 316
hyposmia 167, 316
hypotension 71, 75, 83, 103, 263,

269, 271, 289
hypothermia 71
hypothesis testing 18
hypoxia 71, 75

intracellular 143

I

ibotenic acid 282, 283
icterus 115, 173
idiopathic environmental intol-

erance (IEI) 40
idiosyncrasy 316

Ifrita kowaldi 264, 265
Ilex aquifolium 278, 279
immission 316
immune system

functional changes 115, 117,
173

no-effect threshold and 28
immunosuppression 316
immunotoxicity 317
imperialine 268, 269
impotence 41, 71
in-vitro methods 22, 23
in-vivo methods 20
incapacitating agents 238, 239
incidence 317
incidence rate 317
indolence 75
infant toxicosis 317
infections 71, 317
inflammation 317
information systems

databases 64
poison control centres 64, 65

ingestion 4, 38
inhalation 4, 38
initiator 317
Inocybe erubescens 282, 283
inotropic effect 317
insect repellents 224, 225
insecticides 192, 193, 194, 195

DDT 194, 195
organophosphates 200
pyrethroids 204
toxicities 205

insects 260, 261
insomnia 75, 79, 93, 99, 181, 241
intake 317
intertrigo 317
intervention value 317
intestinal obstruction 77
intoxication 4, 95, 317

mixed 8, 9
intravascular coagulation 71
intubation 317
invasion 12, 36
inversion layer 317
ipecac syrup 32, 33, 318
iron 76, 77

deficiency 167
iron(III) hexacyanoferrate(II)

178, 179
irradiation of foods 62, 216, 217

irritation tests 20, 21
ischemia 73

cerebral 89
islanditoxin 210, 211
isobologram 8, 9
isobutane 236, 237
isocyanates 56, 57
isocyanuric acid 236
isopropanol 234
isotonicity 318
Itai itai disease 167

J

Japanese andromeda 274
jaundice 81
joint pain 41
Juniperus communis 278, 279
Juniperus sabina 278, 279

K

khatamines 92, 93
kidney damage 51, 71, 77, 95, 99,

103, 105, 107, 109, 113, 131,
167, 169, 171, 187, 199, 245,
277, 279, 281
necrosis 281

kidney failure 75, 91, 131, 139,
257, 285

king bolete 284
knockout method 26, 27
Korsakov psychosis 87

L

labetalol 88
laburnum 266, 267
acclimation 151, 201, 241, 271
Lactarius torminosus 284
lamp oils 236, 237
landfills 54, 55
larkspur 266
laser 300
latrodectism 260, 261
Latrodectus mactans 260, 261
latrotoxin 260
laughing gas 136
LD 50 test 20
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lead 164, 165
lead poisoner 284
learning disorders 165
lethal dose 5, 173
lethargy 111
Leucojum vernum 268
leukemia 97, 183, 243, 318
leukocytopenia 97
leukocytosis 77, 87
leukopenia 99, 243
level of concern (LOC) 60, 61,

318
Levin, Louis 2
lewisite 244, 245
liberty cap 282, 283
libido, loss of 41
lichen 318
lidocaine 78, 256
life expectancy reduction 58, 59
lily of the valley 272, 273
limb bud assay 22
Limulus test 22, 23
lindane 194, 195
lipid metabolism disorders 87,

117
lipolysis 155
liver damage 77, 81, 99, 103, 107,

109, 113, 115, 117, 131, 133,
199, 209, 245
cirrhosis 77, 87
hepatitis 77, 103, 105
necrosis 71, 281
tumors 109, 113, 121, 128,

129, 183
liver failure 71, 81, 91
load 318
London smog 134, 135
long-tailed macaque 28, 29
Los Angeles smog 134
love pill 90, 91
low birth weight 115
lowest observed adverse effect

level (LOAEL) 318
lowest observed effect concen-

tration (LOEC) 318
lowest observed effect level

(LOEL) 36, 37, 318
lubricants 186, 187
Lumbricus 60
lung cancer 135, 156, 157, 158,

183, 243
lung irritants 238, 239, 246

see also airway irritation
lupins 270, 271
Lupinus polyphyllus 270, 271
lurid bolete 284
Lycopersicon lycopersicum 270
lycorine 268–270, 269
lysergic acid 92, 93
lysergic acid diethylamide (LSD)

92, 93
lysins 256, 257, 286, 287

M

Macaca fascicularis 28, 29
magnetic fields 300, 301
Maillard reaction 218, 219
maintenance dose 318
maitotoxin complex 62, 63
malaise 138, 199
malaria 192, 193
mammals 264, 265
Mandragora officinarum 268
mandrake 3, 268
maneb 206
marihuana 93
Marsh, James 2

Marsh apparatus 2, 3
mathematical relationships 16,

17
mauve stinger 256, 257
maximum acceptable toxic con-

centration (MATC) 318
maximum permissible level

(MPL) 319
maximum residue level (MRL)

319
meadow mushroom 284, 285
meadow saffron 70, 71
mechanism of action 319
Mees’ lines 163, 179
Megacollybia platyphylla 284
melanoma 319
memory, poor 41, 45
mercapturic acids 14
mercury 176, 177

in cosmetics 222
in dental restoratives 254,

255
in foods 254, 255
inorganic compounds 176,

177

organic compounds 176, 177
vapor 176, 177

mesothelioma 158
metabolome 319
metabolomics 26, 319
metals 160–183

radioactive metals 182, 183
methadone 82
methamphetamine 91
methanol 94, 95
methemoglobin 130, 131, 133,

137
methyl bromide 142, 143
methyl chloride 104, 105
4-methyl-2,5-dimethoxyam-

phetamine (DOM) 90, 91
methyl(2,2'-dichlorodiethyl)

amine 243
methylarsinic acid (DMA) 162,

163
methylation 15
methyldichloroarsine (MD) 245
methylene blue 130, 131
methylene chloride 104, 105
methylenedioxyamphetamine

(MDA) 90, 91
methylenedioxymethamphet-

amine (MDMA) 90, 91
methylmercury 176
4-(methylnitrosamino)-1-(3-

pyridyl)-1-butanol (NNAL)
127, 128

4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone (NNK)
127, 128

methylphenidate 90, 91
mezerein 276
mica cap 284
microarray technology 24, 25,

26
micronucleus (MN) test 22, 23
microsomal ethanol oxidizing

system (MEOS) 84
microwaves 300
micturition impairment 71
mineral fibers 158, 159

classification 159
miosis 71, 83, 201, 241
miscarriage 115
mixtures 5
moisturizers 224, 225
molluscicides 192, 193
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mollusks 258, 259
monkshood 266, 267
monocyclic aromatic hydrocar-

bons 96, 97, 98, 99
monoethyltin 180, 181
monomethylarsonic acid (MMA)

162, 163
morbidity 319
morphine 70, 71, 82, 83
morphinism 70
mortality 319

risks 58, 59
mother tincture 319
motor vehicles 144
mountain fetterbush 274
mouth

burning 71, 265, 267, 275
dry 69
irritation 279

mucosal irritation 95, 99, 105,
109, 113, 151, 199, 207, 233,
235, 247, 263, 277, 291

multiple chemical sensitivity
(MCS) 40

muscarine 282, 283
muscarinic effects, organophos-

phates 200, 201
muscimol 282, 283
muscle weakness 79, 199, 201
mustards 242, 243, 245
mutagenicity tests 6, 319

Ames test 22, 23
mutation 319
mycotoxins see fungal poisons
mydriasis 69, 73, 269, 271, 273,

275, 277
myocardial damage 99, 143
myocardial infarction 89, 303
myoclonia 161
myoglobin damage 139
myopathy 71, 87
myotonia 207

N

N-acetylcysteine (NAC) 80, 81
naloxone 70, 71, 82, 83
2-naphthylamine 130, 131
Narcissus pseudonarcissus 268,

269
narcosis 97, 99

nausea 73, 79, 81, 87, 95, 97, 105,
107, 109, 141, 171, 175, 177,
201, 205, 207, 235, 237, 241,
243, 245, 247, 257, 259, 261,
263, 269, 271, 273, 277, 279,
285, 293

necrosis 73, 103, 319
bronchial 243, 245
colliquative 309
hepatonecrosis 71, 281
kidney 281
muscular 259
nasal septum 89
skin 243, 245, 257, 275, 277,

279
nematicides 192, 193
nematocysts 256, 257
neoplasia 320
neoplasm 320
nephritis 83, 209, 277
Nerium oleander 272, 273
nerve agents 238, 239, 240, 241
neural therapy 320
neuralgia 79, 199
neuropathy 207

delayed 202, 203
polyneuropathy 95, 109, 115,

117, 179
neurosis 243
neurotoxins 256, 257, 282, 283

neurotoxic proteases 292, 293
neutral red dye 22
nickel 174, 175
nickel tetracarbonyl 174, 175
Nicotiana tabacum 127
nicotine 154, 155, 156, 157

lethal dose 5
nitrosamines and 126

nicotinic effects, organophos-
phates 200, 201

nightmares 241
Nipah virus 249
nitrates 126

in foods 214, 215, 220, 221
nitric oxide 136, 137
nitrites 126, 127

in foods 214, 215, 220, 221
nitroaromatic compounds 132,

133
4-nitrobiphenyl 132, 133
nitrogen 136, 137
nitrogen dioxide 136, 137

nitrogen monoxide 136, 152
nitrogen mustards 242, 243
nitrogen oxides 136, 137
nitroglycerine 72, 88, 90
1-nitronaphthaline 132, 133
nitrosamides 124, 125, 212, 213,

214, 215
nitrosamines 124–129, 212, 213,

214, 215
biotransformation 128, 129
formation 124, 125, 212, 213

endogenous 126
metabolism 128, 129
uptake 126, 127

nitroso compounds 124–129
N-nitrosoanabasine (NAB) 127
N-nitrosobutyl-(3-carboxy-

propyl)amine 128, 129
nitrosocimetidine 124
N-nitrosodibutylamine (NDBA)

128, 129
N-nitrosonornicotine (NNN) 127
2-nitrotoluene 132, 133
nitrous oxide 136
no observed effect concentration

(NOEC) 60
no observed effect level (NOEL)

36, 37, 46
no-effect threshold (NET) 28, 29

mechanisms 28, 29
noble gases 136
nocebo 320
nocebo effect 320
noise 302, 303
nonspecific symptoms 40, 41
northern short-tailed shrew

264, 265
noxa 320
nuclear explosions 182
nucleotidases 262
null hypothesis 18
numbness 73, 259, 267

O

obidoxime 202, 203, 241
objectivity 320
obstipation 69, 160, 161

spastic 71
occupational illness 320
occupational medicine 320
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ochratoxin A 210, 211
oleander 272, 273
oleandrin 272, 273
oliguria 277
“omics” technologies 24, 25, 320
online databases 64
opioids 70, 71
orange yellow food color 220,

221
orellanines 280, 281
organ toxicity 6, 7, 320
organophosphates 200, 201, 202,

203
chemical warfare agents 240,

241
delayed neuropathy 202, 203

organotin 180, 181, 186
Ornithorhynchus anatinus 264,

265
orotic acid 173
orthophosphoric acid (E338)

220
osteomalacia 167
osteopathy 160, 161
osteoporosis 167
osteosarcoma 183
oxalic acid 62, 63, 214
oxidation 15
oxidizing agents 236
oximes 202, 203, 240, 241
Oxirane 142
oxygen species 146, 147
oxygen therapy 138
ozone 56, 57, 134, 150, 151

depletion of 152, 153
therapy 320

P

p-hydroxybenzoic acid (pHB)
esters 220, 221

pain 257, 259, 261, 271, 279
abdominal 73, 77, 79, 81, 201,

275
see also colic

sensitivity to 261
pallor 81
palpitation 41
Panaeolus cinctulus 282
pancreatitis 87
pancuronium 88

panther cap 282, 283
papaverine 72
Paracelsus 2, 3
paracetamol 80, 81
paradise plant 276, 277
paraffin emulsions 56
paralysis 73, 77, 139, 259, 261,

263, 267, 271, 277, 279, 289,
293
ascending 71
eye muscles 263
lead 165
masticatory muscles 269
motor 95
respiratory 69, 71, 73, 75, 95,

103, 105, 143, 201, 207,
241, 259, 261, 263, 267,
269, 271, 275, 277

tongue 267
paramedicine 320
paramyxoviruses 249
paraquat 208, 209
parathion 200, 201
paratope 320–321
Paravespula germanica 261
paresis 203, 207
paresthesia 73, 79, 87, 105, 177,

197, 203, 205, 207, 245, 261,
321

parosmia 321
parotitis 87
particulate air pollution 122, 123
pasque flowers 276
passive diffusion 12, 13
passive smokers 126, 127, 154,

155
patch test 321
patulin 210, 211
Paxillus involutus 284, 285
peace pill 90, 91
peak limitation 321
Pelagia noctiluca 256, 257
penetration 321
D-penicillamine 164, 165, 172
penicillin G 280
Penicillium expansum 210, 211
Penicillium islandicum 210, 211
pentachlorophenol (PCP) 112,

113, 198, 199
pentafluoroethane 111
perfumery 223

peripheral arterial occlusive dis-
ease (PAOD) 156, 157

permanent hair waves 226, 227
permeation 321
permethrin 205
peroxides 218, 236
peroxy radicals 146, 147
peroxysulfuric acid 236
persistence 321
personality disorder 243
persorption 12, 321
pertussis toxin 290, 291
pesticides see biocides
petechiae 245
petroleum ether 94, 95
phagocytosis 12
phallatoxins 280
phase I reactions 14, 15
phase II reactions 14, 15
phenols 56, 57, 284, 285

chlorinated phenols 112, 113
p-phenylenediamine 130, 131,

222, 223
phenylhydroxylamine 130, 131
phenytoin 78
phosgene 246
phosphate depletion 161
phosphines 142, 143
phospholipase 262
phosphorus hydrides 142
photochemical smog 134
photodermatosis 321
photophobia 243, 245
photosensitization 197
phototoxicity 113
Physalia physalis 256, 257
physostigmine 72, 73

therapy 68, 69, 246, 247, 268,
270

phytic acid 62, 63
phytotoxins see plant poisons
picloram 246
Pieris 274
pinocytosis 12
Pitohui dichrous 264, 265
placebo 321
placebo effect 321
plague 250, 251
plant poisons 62, 63, 266–279

alkaloids 266–271
cyanogenic glycosides 272,

273
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triterpene glycosides 272, 273
plasmapheresis 321
plastics 184–191

additives 186, 187
dyes 186, 187
flame retardants 186, 187
lubricants 186, 187
plasticizers 186
stabilizers 186, 187

allergic reactions 188, 189
auxillaries 184
carcinogenicity 188, 189
combustion products 190,

191
consumer protection 190
dental restorative materials

252, 253
recycling 190, 191

platelet aggregation 137
platinum 170, 171
platterful mushroom 284
platypus 264, 265
Pliny the Elder 2, 3
plutonium 182, 183
pneumoconiosis 169, 175
pneumonia 143, 243
pneumonitis 167, 235
poinsettia 276
poison 4, 322

categories 322
poison control centres 64, 65
poison hemlock 266, 267
poison paxillus 284, 285
poisoning

antidote therapy 32, 33
detoxification 32, 33
first aid treatment 30, 31

lay responders 30, 31
psychiatric disorders and 40,

41
securing evidence 32
transporting the patient 32

pollutants 322
air 48–51, 134, 135

concentrations 48, 49
particulate 122, 123
preventive measures 50,

51
toxicology 50, 51

guidance values 46, 47
reference values 38, 39
risk assessment 46, 47

soil 52, 53
toxicological evaluation 46,

47
uptake 38, 39
water 52, 53
see also specific pollutants

pollution 34, 35
continuing medical education

36
noise pollution 302, 303
see also pollutants

polychlorinated biphenyls
(PCBs) 56, 57, 114, 115, 216,
218, 219

polychlorinated dibenzodioxins
and dibenzofurans (PCDD/
PCDFs) 116–121, 190, 322
epidemiology 120, 121
mechanisms of action 120,

121
occurrence 116, 117
risk assessment 118, 119
tolerable daily intake (TDI)

values 118, 119
uptake 118, 119

polycyclic aromatic hydrocar-
bons (PAHs) 56, 57, 100, 101
occurrence in foods 115, 218,

219
polymorphism 14
polyneuropathy 87, 95, 109, 115,

117, 179, 322
polyphosphates 220, 221
polytetrafluoroethylene 110
polyuria 177, 281
polyvinyl chloride (PVC) 108,

109, 184
Poppy Goddess 2, 3
porcelain dental restoratives

252, 253
pore-forming toxins 286, 287
porphyria 322
porphyria cutanea tarda 197
Portugese man-of-war 256, 257
potassium hydroxide 234
potato 270, 271
potentiation 8
Prairie rattlesnake 263
pralidoxime iodide 241
predictive value 18
pregnancy

smoking and 156

preservatives
cosmetics 224, 225
food additives 220, 221

prevalence 322
prevalence rate 322
progression 322
promotion 322
propane 236, 237
propellant gases 236, 237
protease inhibitors 214
proteolytic enzymes 262
proteome 322
proteomics 24, 26, 322
protoanemonin 276, 277
protoveratrine B 271
provisional tolerable weekly in-

take (PTWI) 322
prunasin 272, 273
Prunus laurocerasus 272, 273
pruritus 322
Prussian blue 178, 179
pseudomembrane 243, 245, 289
Psilocybe semilanceata 282, 283
psilocybin 282, 283
psychosis 44, 45, 261, 283

Korsakov 87
Pterois radiata 259
pufferfish 260, 261
pulmonary edema 51, 71, 83,

105, 107, 113, 135, 137, 143,
151, 167, 175, 187, 209, 233,
245, 247, 261, 289

pulmonary emphysema 135,
137, 151, 322–323

pulmonary fibrosis 137, 161, 209
pulpitis 252, 253
Pulsatilla 276
purple foxglove 79
pyrethrins 204, 205
pyrethroids 204, 205
pyridosine 218
pyrogens, Limulus test 22, 23
pyrolysis products 323

Q

Q fever 250, 251
Quick’s test 323
quinonuclidinyl benzilate (BZ)

246, 247
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R

radar 300
radial firefish 258, 259
radiation 294–301

dose rates 294, 295
food irradiation 62, 216, 217
half-life 294, 295
ionizing 294, 296, 297, 298,

299
effects of 298, 299
exposure 296, 297

measurement 294
nonionizing 294, 300, 301

radicals 323
see also free radicals

radio waves 300
radioactive metals 182, 183

in mushrooms 284, 285
radioimmunoassay (RIA) 323
radium 182, 183
radon 56, 57
Ramaria formosa 284
Ranunculus acris 276, 277
rattlesnakes 262, 263
Raynaud disease 323
reactive oxygen species 146, 147

protective mechanisms 148,
149

recycling, plastics 190, 191
red-staining fibercap 283
reducing agents 236
reduction 15
reference dose (RfD) 323
reference values 38, 39, 323
reimbursement 323
reliability 323
renal damage see kidney
reproductive toxicity 6, 323
reptiles 262, 263
resistance 323
respiratory arrest 71, 273
respiratory depression 81, 83
respiratory insufficiency 75
respiratory paralysis 69, 71, 73,

75, 95, 103, 105, 143, 201, 207,
241, 259, 261, 263, 267, 269,
271, 275, 277

restlessness 69, 241, 281
resuscitation 30
retention 324
reversion 324

revertants 22
rhabdomyolysis 83, 91, 324
rhagades 324
rhinitis 167, 241
rhinorrhea 169
rhododendron 274, 275, 278
Rhododendrum ferrugineum 278
ricin 250, 251, 276, 277

lethal dose 5
Ricinus communis 276, 277
risk 4, 58, 59, 324

absolute risk 58
health risk 315
life expectancy reduction 58,

59
mortality risks 58, 59
relative risk 58
statistical significance 58, 59

risk assessment 46, 47, 58, 324
risk evaluation 58, 324
RNA interference 26
rodenticides 192, 193
Russula emetica 284, 285
rye 72, 73, 210, 211

S

sabinene 278, 279
safety factors 46, 324
saffron crocus 266
sages 278
Salamandra salamandra 262,

263
salicylic acid 56
saligenin cyclic o-tolyl phos-

phate (SCOTP) 186, 187
salivation 73, 177, 241, 275
Salmonella enteritidis 210, 211
Salmonella typhimurium 210
salmonellosis 210, 211
Salvia 278
samples

biomonitoring 38, 39
collection of 32, 38
labeling 38, 39

saponin 62, 63
sarcoma 189, 324
sarin 240, 241
savin juniper 278, 279
saxitoxin 62, 63
scleroderma 109, 324

sclerosis 324
scorpions 260, 261
scotoma 79
screening 324
Secasle cereale (rye) 72, 73
second messenger systems 10,

11
seizures 73, 79, 161, 181, 197,

201, 205, 241, 269
epileptic 83, 87, 89, 91

self-injurious behavior 324
sensibility 325
sensitivity 4, 18, 325
sensitization 325

skin 325
sepsis 71
sequestration agents 224, 225
serotonin 212
“Seveso dioxin” disaster 116
sex hormones, in foods 218, 219
shamanism 325
shiga toxin 292, 293
shiga-like toxins 292
Shigella dysenteriae 292, 293
shock 71, 77

toxic 245
sickener 284, 285
side effects 325
signal transmission 10, 11

inhibition 10
silibinin 280
silicosis 325
silver 170, 171
silver nitrate 222
Sin nombre virus (SNV) 249
sister chromatid exchange (SCE)

assay 22, 23
skin

blisters 239, 243, 259, 275,
277, 279

cancer 101, 243
chloracne 113, 115, 116, 117,

308
color change 133, 285

redness 69, 141, 243, 245,
259, 261, 271, 277, 285

dermatitis 131, 133, 171, 175,
275, 277, 279, 310
contact dermatitis 107,

222, 223, 247, 253, 269,
277, 279

dry 69, 233
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eczema 171, 175, 207, 311
irritation 199, 207, 235, 243,

245, 253, 271
necrosis 243, 245, 257, 275,

277, 279
nitrosamine uptake 126
pigmentation 101
sensitization 325
ulcers 209

skin care 223
see also cosmetics

sleep disturbance 41
insomnia 75, 79, 93, 99, 181,

241
nightmares 241

smallpox 250, 251
smog 134, 135, 325
“smoker’s leg” 156, 157
“smoker’s lung” 156, 157
smoking 154–157

alcohol and 156
nitrosamines and 126, 127

carcinogenicity 128
passive 126, 127
pregnancy and 156

snakelocks sea anemone 256,
257

snakes 262, 263
snake’s head 268
sneezing 277
snowdrop 268
social medicine 325
Socrates 2
sodium carbonate 234, 235
sodium diethyldithiocarbamate

trihydrate (DDTC) 174, 175
sodium dithionite 236
sodium hydrogen sulfate 235
sodium hydroxide 234, 235
sodium hypochlorite 234, 236
sodium perborate 236
sodium percarbonate 236
sodium silicate 234, 235
sodium sulfate 32, 33
sodium thiosulfate 140, 141
soil pollution 52, 53

constituents 52
dioxin 53
preventive measures 52, 53
sources 52, 53

solanin 62, 63
solanine 270, 271

Solanum tuberosum 270, 271
Solenodon paradoxus 264, 265
solubilizers 224, 225
solvents 56, 57, 102, 103, 234,

235
soman 240, 241
somatization 325

disorders 40, 42
somatoform disorders 42
somatotropic disorder 42
somnolence 71
sound waves 302, 303
southern catalpa 278
Spanish broom 266
sparteine 270, 271
Spartium junceum 266
spasms 71, 73, 77, 81, 237, 261,

269, 271, 273, 275, 277, 279,
281, 283, 285
abdominal 241
bronchial 201, 243, 283
gastric 133
intestinal 287
vascular 73

specificity 18, 325
speech impairment 161, 201,

259, 269, 285, 293
spiders 260, 261
spring pheasant’s eye 272, 273
spring snowflake 268
spurges 276, 277
squirting cucumber 274, 275
stabilizers 224, 225
staphylococcal α-toxin 286, 287
Staphylococcus aureus 210, 250,

251, 286
statistical tests 18, 19
statistics 18
stem cells 10, 26
sterilization 325
stimulus threshold 325
stomatitis 87, 171
streptococci 286
streptolysin O 286, 287
stroke 157
strontium 182, 183
strychnine

lethal dose 5
subacute toxicity testing 325
subcutaneous uptake 4
suffocating gases 136
sulfation 15

sulfonamides 56
sulfur dioxide 134, 135, 236

food additive 220, 221
sulfur mustards 242, 243, 245
sunscreens 223, 326

hair protection 226, 227
sun protection factor (SPR)

325–326
superoxide dismutases (SODs)

148, 149
superoxide radical 146, 147
surfactants 232, 233
swallowing impairment 69, 71,

259, 293
sweating 87, 201, 241, 257, 267,

275
syncarcinogenesis 326
syncope 326
syndrome 326
synergism 8, 326
synesthesia 93

T

tabun 240, 241
tachycardia 41, 69, 79, 87, 97,

109, 155, 199, 247, 261, 267,
269, 273, 277, 283, 285, 303,
326
see also arrhythmias

tachypnea 199
Tanacetum vulgare 278
tannins 214
tansy 278
tartrazine yellow food color 220,

221
taurine 148, 149
taxines 270, 271
Taxus baccata 270, 271
Taxus brevifolia 270
tear gas 238, 239, 246, 247
Teflon 110
teleangiectasia 327
temper 45
tenesmus 327
tensides 216
teratogen 327
teratogenicity 6, 327

limb bud or whole embryo
culture assay 22

sensitivities 7
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terpenes 284, 285
tetanus toxin 292, 293

lethal dose 5
tetrachlorobenzene 112, 113
2,3,7,8-tetrachlorodibenzo-p-di-

oxin (2,3,7,8-TCDD) 116, 117
carcinogenicity 120, 123
epidemiology 120, 121
uptake 118, 119

1,1,2,2-tetrachloroethane 108,
109

tetrachloroethylene 106, 107
tetrachloromethane 104, 105,

142
tetrafluoroethane 111
tetrahydrocannabinol (THC) 92,

93
tetrodotoxin 260

lethal dose 5
textiles 56

treatments 56, 57
thallium 178, 179
thermoplastics 184, 185
thickening agents 224, 225
thioglycolic acid glyceryl ester

222, 223
thiram 206, 207
thirst 69, 281
thixotropic agents 224, 225
thixotropy 327
thorium 182, 183
thornapple 268
threshold concentration 4
threshold values 28, 327

threshold limit value (TLV)
327

throat
irritation 71, 141, 143, 151,

237
tissue damage 289

thrombocytopenia 71, 97, 243
thrombosis 277, 327
Thuja occidentalis 278, 279
thyreostatics, in foods 218, 219
thyroid changes 113, 117

tumors 183
tin 180, 181
tin fluoride 222
toad lily 268
tobacco 127, 154

nitrosamines 126
carcinogenicity 128

tocopherols 148, 149, 214, 215
tolerable daily intake (TDI) 46,

326
toluene 98, 234, 235
toluidine 130, 131
toluylene diisocyanates 188
tomato 270
tooth grinding 275
toxemia 327
toxic shock 245
toxicity 6, 327

acute 6
biochemical mechanisms 8
chronic 6
organ 6, 7
tests 6, 7, 327–328

toxicity equivalency factors
(TEF) 52, 326
PCDD/PCDFs 116, 117

Toxicodendron quercifolium 278,
279

toxicodynamics 8–11, 328
biochemical mechanisms 8
cellular effects 10, 11
dose–response curves 8, 9
mixed intoxication 8, 9

toxicogenomics 24, 328
Toxicogenomics Research Consor-

tium (TRC), USA 24
toxicokinetics 12–17, 328

absorption 12, 13
biotransformation 14, 15
clearance 16
compartment models 16, 17
distribution 14, 15
excretion 16, 17
half-life 16, 17

toxicology 2, 328
history 2
interdisciplinary character 5
objectives 4

toxicophobia 42, 43
toxicopy 328
toxin 328

generation 328
toxinology 256, 328
toxoid 328
traditional Chinese medicine

(TCM) 328
traffic 144
transfer 328
transgenic model systems 26, 27

transporting a patient 32
tremor 87, 177, 201, 241
trichlorobenzene 112, 113
1,1,1-trichloroethane 108, 109
1,1,2-trichloroethane 108, 109
trichloroethylene 106, 107
trichloromethane 102, 103
trichloronitromethane 142
2,4,6-trichlorophenol 112, 113
2,4,5-trichlorophenoxyacetic

acid (2,4,5-T) 206, 207, 246
2,2',2''-trichlorotriethylamine

243
Tricholoma pardinum 284
tricresyl phosphate 186, 187
triethylene glycol dimethacry-

late (TEGDMA) 253
triethylene tetramine dihydro-

chloride (TRIEN-2HCl) 172,
173, 174

triethyltin 180, 181
trigeminy 328
trimethyltin 180, 181
2,4,7-trinitrofluorene-9-one

132, 133
2,4,6-trinitrotoluene (TNT) 132,

133
triterpene glycosides 272, 273
trophic level 328
tropical harlequin poison frog

262, 263
trunkfish 258, 259
trypan blue dye 22
tularemia 250, 251
tumor promoters 28, 329
tumors 328–329

bowel 133
liver 109, 113, 183
lung 183
respiratory tract 101
thyroid 183
see also cancer; carcinoma

type I error 18
type II error 18
tyramine 212, 213
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U

ulcers 103
eye 209
gastric 87, 169, 209
skin 209

ultrafiltration 16
ultraviolet radiation 300

UVA 152, 153, 300
UVB 152, 153, 300
UVC 152, 153, 300

uncertainty factor 329
unconsciousness 73, 103, 143,

207
see also coma

uptake 12, 329
uranium 182, 183
uremia 281
urethane dimethacrylate

(UDMA) 253
uric acid 148, 149
urinary retention 69, 75
urine samples 32, 38, 39
ursolic acid 278, 279
urticaria 257
urushiol 278, 279

V

validity 329
Variola major 250, 251
vasoconstriction 73, 155
vasodilation 77, 137
vasopressin 155
vehicle exhaust gases 144, 145

European Union Guideline
94/12 144

venoumous animals 256
see also animal poisons

ventricular fibrillation 273
Veratrum album 270, 271
veratrum alkaloids 270, 271
vertigo 41, 73, 79, 95, 97, 99, 105,

107, 113, 201, 209, 237, 271,
273, 275, 277

vesicants 238, 239
veterinary antibiotics 218, 219
Vibrio cholerae 290, 291
vinyl acetate

no-effect threshold 28, 29
vinyl chloride (VC) 108, 109,

184, 216
vinyl cyanide 142
vinylidene chloride 108, 109
Vipera berus 263
virtually safe dose 329
visual impairment 79, 95, 97,

105, 115, 177, 179, 201, 273,
275, 283, 285
double vision 293

vitamins
accumulation in food produc-

tion 218, 219
vitamin A 148, 149
vitamin C 148, 149
vitamin E 148, 149

vomiting 73, 77, 79, 81, 95, 105,
155, 167, 171, 173, 177, 205,
207, 209, 211, 233, 235, 237,
241, 243, 245, 257, 259, 261,
263, 267, 269, 273, 275, 279,
281, 285
induced 30, 32, 33

von Hohenheim, Theophrastus 2
VX 240, 241

W

warfare agents
biological 248–251
chemical 238–247

wasps 260, 261
waste disposal 54, 55

emissions from 54, 55
exposure 54
toxicology 54, 55

preventive measures 54
waste composition 55

water hemlock 274, 275
water pollution 52, 53

constituents 52
preventive measures 52
sources 52, 53

weakness 41, 79, 115, 117, 138,
199, 201, 241, 245

weight loss 71, 117
Wernicke encephalopathy 87
wetting agents 224, 225
white cedar 278, 279
white hellebore 270, 271
whole embryo culture assay 22
Wilson disease 172, 173
wood preservative syndrome

112, 113, 198, 199
woolly foxglove 79
woolly milk-cap 284
World Health Organization

(WHO) 329
wormwoods 278

X

xanthopsia 79
xenobiotics 24

exposure to 25
xylene 98, 99, 234, 235

Y

yellow-staining mushroom 284
yellow-tipped coral fungus 284
Yersinia pestis 250, 251
yew 270, 271

Z

zineb 206
ziram 206
zootoxins see animal poisons
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