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acetylaminofluorenes, structures, 231
acidic soft waters
aluminium, mechanism of toxicity,
116-24
chronic sublethal exposure,
acclimation by trout, 143-67
acids, uptake rate vs pH of water, 5
adenovirus E1A and CREB, 191
aflatoxins
carcinogenicity, 238-9
structures, 231
Agent Orange, 269
Ah see aryl hydrocarbon (Ah)
alkylphenol polyethoxylate surfactants
(APEs)
nonylphenol, 205
oestrogenic activity, 210-11
oestrogenic products, 211
aluminium
in acidic soft water, mechanism of
toxicity, 116-24
adrenocortical response, 124-5
dietary exposure, 33-6
excretion, 35-6
ammonia
accumulation, toxic action of copper,
99-102
oxidation to nitrite, 170
and swimming performance, 102-6
Anguilla japonica see eel, Japanese
antioxidant enzymes, 233-5
AP1 genes, 191
Arnt protein (Ah receptor nuclear
translocator), 270
arochlor-1221
oestrogenic activity, 208
structure, 206
aryl hydrocarbon (Ah), 269
and P4501A1, 271-6
aryl hydrocarbon receptor, 269
Astacus astacus see crayfish

B-HCH (f-hexachlorocyclohexane), 206,
208

bacterial mutagenicity assay, 231
bacterial nitrification see nitrite
bass
activation of benzopyrenes, 231
oxygen consumption and TCB uptake
rate, 8-14
recovery from nitrite intoxication,
182
benzo(a)pyrenes (BaP), 234, 259
structure, 231
BHC, 208
biotransformation caused by pollutants,
226-35
biotransformation enzymes, 229
birds, mixed-function oxygenase (MFO)
systems, 228, 229
blood: water distribution coefficient K, 6

cadmium
bioaccumulation, 49
dietary exposure, 36-42
environmental monitoring, 196-8
metallothionein synthesis, 192
calcium, fish, uptake, shared pathway
with zinc, 72-3
Carassius auratus see goldfish
carcinogens, 226, 228
pro-carcinogens, structures, 231
Carcinus maenus see crab
carp
copper toxicity, 100
nitrite: acid-base balance, 178; entry
into red cells, 172-4: uptake and
accumulation, 170-2
catecholamines
interactions with cortisol, 125
monitoring in Al-stressed fish, 127
release, 125
in stress, 16
catfish
antioxidant enzymes, 233-5
nitrite intoxication, 182
oxygen consumption and TCB uptake
rate, 814
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catfish (cont.)
reactive oxygen species (ROS), 236
sublethal Cu toxicity, 46
caudal neurosecretory system (CNS),
urotensins, 132
copper, 84-113
in aquatic environments, 84-6;
mobilization in acid episodes, 84:
surface water, 84
aquo ions, 86
Cu** toxicity, 86
dietary exposure, 42-6
intracellular, regulation, 263
metallothionein synthesis, 192
toxic action, 87-91: ammonia,
swimming performance, 103-6;
ammonia accumulation, 99-102;
sublethal effects, 94-9; trout:
freshwater, 91-3, 94-7; seawater,
93-4
Coregonus clupeaformis see lake
whitefish
cortisol
induction of metallothionein synthesis,
193
interactions, 125
coumestrol, structure, 206
crab, shore
activation of pro-carcinogens, 232
nitrite effects, 170-86
crayfish
nitrite uptake and accumulation, 170-2
recovery from nitrite intoxication, 182
CYP450s
cytochrome P4501A1 (CYP1Al), 267-
78; environmental monitoring, 271-
6; mRNA, induction kinetics, 261,
273, variables affecting, in fish,
274-6
metabolism, 259-64
see also mixed-function oxygenase
(MFO) systems
Cyprinus carpio see carp

dab, antioxidant enzymes, 233-5
DDT
induction of vitellogenenin synthesis,
219
oestrogenic activity, 208-9
structure, 206
2,6-dibromo-4-nitrophenol (DBNP),
uptake rate vs pH of water, 5
Dicentrarchus labrax see bass
3,4-dichlorobenzoic acid (DCBeA),
uptake rate vs pH of water, 5

2,4-dichlorophenol (DCP), uptake rate
vs pH of water, 5
dietary exposure to toxic metals, 29-60
diffusion coefficient, defined, 7
7,12-dimethylbenzanthracene, structure,
206
dioxin
PAH product, effects, 251
structure, 206
see also polycyclic aromatic
hydrocarbons
DNA damage
indicators, 232-5
mechanisms, 235-9

eel, Japanese, aluminium in diet, 36
environmental monitoring
cytochrome P4501A1, 271-6
cytogenetic aberrations, 241
cytotoxicity testing, 254-9
metallothioneins, 187-203:
detoxification of metals, 196-8
epithelium: water distribution coefficient
K., 6
ethynyloestradiol, structure, 206

flounder
cadmium exposure, 197
copper exposure, 94
cytochrome p450 reductase, 235
reactive oxygen species, 236
starry flounder: carcinogens, 230;

DNA adducts, 237-8
free radical scavengers, 232-3

Gambusia affinis see mosquito fish
gas chromatography, ECD-GC, 19
genetic toxicants, 225-51
biomarkers of exposure, 23943
DNA damage, 232-9
gills, teleost
acidic soft water plus Al, chronic
sublethal exposure, 144-51
Al exposure, dimensions, 151
calcium and zinc uptake, model, 74
damage by copper, 88
microenvironment, 3-5
water chemistry, 1-16
zinc and calcium uptake, 74
glucocorticoid responsive elements
(GREs), 191-2
goldfish, oxygen consumption and TCB
uptake rate, 8-14

haemocytometry, 254
HCB, 208
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heavy metals, binding see
metallothioneins
B-hexachlorocyclohexane
oestrogenic activity, 208
structure, 206

Ictalurus punctatus see catfish
immune system, nitrite immune system,
182

kepone
activity, 208
structure, 206
2-keto-4-methiolbutyric acid (KMBA),
234

lake whitefish, cadmium
bioaccumulation, 49, 50

lead bioaccumulation, 49

Limanda see dab

lindane, oestrogenic activity, 208-9

lipids, analysis, 19-28

liver, nitrite damage, 182

log uptake rate, bioaccumulation of
xenobiotics, 34

marine mammals
bioaccumulation of oestrogenic
substances, 212
DNA adducts, 241
mixed-function oxygenase (MFO)
systems, 228, 229
mercury
bioaccumulation, 49
dietary exposure, 29-33
metallothionein synthesis, 192
metal responsive elements (MREs),
191
metallothioneins
detection, 190
endogenous regulation, 193-6
gene promoters in fish, 191-2
gene transcription, induced, 192-3
induction in trout fry, 262
metal detoxification, 196-8
metal responsive elements (MREs),
191
properties, 188-90
structure, 187-8
use in environmental monitoring, 187-
203
zinc ligand, 67-70: model of synthesis,
elimination and functions, 68
metals
detoxification, 196-8
dietary exposure, 29-60; relative

281

contributions of diet and waterborne
sources, 48-50
methoxychlor, oestrogenic activity, 208-9
Micropterus salmoides see bass
minnow
DNA damage, 239
metabolism of BaP, 261
oxygen consumption and TCB uptake
rate, 8-14
reactive oxygen species, 236
TCB accumulation, 23-8
Mirex, oestrogenic activity, 208
mixed-function oxygenase (MFO)
systems, 228, 229
activation by toxic compounds, 259
see also CYP450s
molluscs
mixed-function oxygenase (MFO)
systems, 228, 229
reactive oxygen species, 236
mosquito fish
DDT, induction of vitellogenenin
synthesis, 219
zinc bioaccumulation, 49
mussel
activation of xenobiotics, 231, 232
DNA adducts, 241
DNA damage, 239
micronuclei, 242
reactive oxygen species, 236

nitrite, 170-86
and acid-base balance, 178
in aquatic environments, 170-2
electrolyte balance, 178-81
immune system, damage, 182
liver damage, 182
N-nitroso compounds, 181-2
recovery from intoxication, 182
toxic action, 170
uptake and accumulation, 170-2
nonylphenol
alkylphenol polyethoxylate surfactant
degradation, oestrogenicity, 205, 213
structure, 206
noradrenaline, induction of
metallothionein synthesis, 193

octanol; water partition coefficient K, 3
oestradiol
feminization of fish, 215, 217
induction of metallothionein synthesis,
193
role in fish, 214-15
structure, 206, 205
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oestrogenic substances
aquatic environment, 205-24
bioconcentration and bioaccumulation,
212-13
defined, 205
effects on aquatic organisms, 213-19
natural and synthetic, 211-12
nonylphenol, alkylphenol
polyethoxylate surfactants, 205
relative potencies, 216
in sewage, 212
structures, 206
oestrogens, of action, 215-16
Onchorhynchus tshawytscha see salmon
(Chinook)
Oncorhynchus mykiss see trout
(rainbow)
organochlorine pesticides, oestrogenic
activity, 208-9
osmoregulation, prolactin, 127-9
oxygen data bank (OXYREF), 7-8,
12-13, 24-5
oxygen transport, effects of nitrite:
crustaceans, 177-8; fishes, 174-7

P4501A1 see cytochrome P4501A1
Parophrys vetulus see sole
perch
micronuclei, 242
reactive oxygen species, 236
phenol, uptake rate vs pH of water, 5
phosphorus, P-32 post-labelling, 238
Pimephales promelas see minnow
plaice
benzo(a)pyrenes metabolism, 260
P4501A1 cycle, 275
zinc bioaccumulation, 49
Platichthys stellatus see flounder (starry)
Platychthys flesus see flounder (common)
Pleuronectes platessa see plaice
pollutants
biotransformation, 226-35
cytotoxicity testing, 254-9
see also environmental monitoring:
xenobiotics
polychaete worm, biomarker of DNA
damage, 232
polychlorinated biphenyls (PCBs)
bioaccumulation, 229
effects, 251
oestrogenic activity, 209, 212-13
polychlorinated dibenzoldioxins
(PCDDs), oestrogenic activity, 209—
10, 212-13
polycyclic aromatic hydrocarbons,
halogenated (HPAHSs), 267, 268

polycyclic aromatic hydrocarbons
(PAHs)
activation of receptor, 269-71
bioaccumulation, 229
DNA adducts, 237-8
oestrogenic activity, 209-10, 212-13
P4501A1 levels, 272-6
reactive oxygen species production,
235
structures, 268
progesterone, induction of
metallothionein synthesis, 193
prolactin, monitoring in Al-stressed fish,
127-9

quantitative structure-activity
relationships (QSARs), 254

reactive oxygen species (ROS), 233, 239
NADPH-dependent, 234

Salmo gairdneri see trout (rainbow)
Salmo trutta see trout (brown)
salmon
aluminium in diet, 36
Chinook, copper toxicity, 93
oxygen transport, and swimming
performance, 150
thyroid hormones, 129-30
Salmonella mutagenicity assay, 231
Salmonella typhimurium umu-test, 232
Scophthalamus maximus see turbot
sole
carcinogens, 230
DNA adducts, 237-8
DNA damage, 239
spectrophotometry, 254
spot, zinc bioaccumulation, 49
starfish, activation of pro-carcinogens,
232
sunfish, PAH pollution, strand breaks in
DNA, 243
superoxide radical, 233
surfactants, oestrogenic products,
nonylphenol, 205
swimming performance, and oxygen
transport, 1504

2,3,7,8-TCDD see dioxin
teleost fish, nitrite effects, 170-86
1,2,4,5-tetrachlorobenzene (TCB)
analysis, 8, 18
bioaccumulation, 18-28
uptake rate in fish, 8-12: uptake due
to skin binding, 13
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tetrachloroguaiacol (TCG), uptake rate
in fish, 12-13
thyroid hormones, teleosts, 129-32
tilapia
PAHs, 240

prolactin monitoring, 128
toxic equivalency factor (TEF), 269
2,4,6-trichlorophenol (TCP), uptake rate
in fish, vs pH of water, 5
trout
note: references are undifferentiated
since they may apply to more than
one species of trout
acidic soft water: aluminium, 115-42:
chronic sublethal exposure,
acclimation, 143-67
aluminium in acidic soft water, 115—
42: mechanism of toxicity, 116-24;
physiology and metabolic costs,
143-67
aluminium in diet, 36, 37
antioxidant enzymes, 233-5
cadmium in diet, 36-42, 49
cadmium exposure, 197
caudal neurosecretory system,
urotensins, 132
copper: in diet, 38, 42-6; toxic action
of copper, 914
feeding, effects of Al/acid, 154-5
lead bioaccumulation, 49
mercury in diet, 38, 49
metallothionein levels, 194-6
nitrite uptake and accumulation, 170-2
oestrogenic substances, response to
sewage effluent, 217, 218
oxygen consumption: and TCB uptake
rate, 8-14, 18-28; and TCG uptake
rate, 12-13
oxygen transport, and swimming
performance, 1504
prolactin responses, 128-9
protein turnover and growth, effects
of Al/acid, 155-8
reactive oxygen species, 236
recovery from nitrite intoxication, 182
RTG (rainbow trout gonad) cell line,
261

283

STE (steelhead trout embryo) cell
line, 261
TCB accumulation, 8-14, 18-28
thyroid hormones, 129-132
zinc: bioaccumulation, 46-8, 49;
dietary requirements, 48
turbot, dietary zinc, 48

UBC respirometer, 18
uptake rate, log uptake rate and log
ow>
urotensins, caudal neurosecretory
system, 132

vitellogenenin
as measurement of exposure to
oestrogenic substances, 216-19
production by liver, 214
vitellogenesis, excessive, 219

water chemistry, gill surfaces, 1-16

xenobiotics

bioaccumulation, log uptake rate, 34,
18-28

biotransformation, 226-35

examples, 227-8

metabolic fate and molecular toxicity,
227

uptake at gill surfaces, 1-16:
modelling, 5-14

zine

in aquatic environments, 61, 70-1

fish: adaptation to waterborne zinc,
73-5; bioaccumulation, 49; dietary
exposure, 46-8, 71; dietary
requirements, 48, 61-2; internal
regulation, 65-70; physiology and
toxicology, 61-84; toxicity,
mechanisms, 70-2; uptake: routes of
uptake, 62-5; shared pathway with
calcium, 72-3; various tissues, 63

intracellular, regulation, 263

ligand, metallothionen, 67-70

mammals, 62

metallothionein synthesis, 192
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