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isobutyronitrile
case reports of human toxicity of, 175–6

isocyanate(s) (RNCO)
described, 48

IV. See intravenous (IV)

J
Japanese TB-10 glass grenade, 198, 198f
Jihadi terrorists
CN use by, 202–6, 205f

K
KCN. See potassium cyanide (KCN)
kidney(s)
chronic CN exposure effects on, 34

“knockdown,” 160
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König reaction, 257
konzo
altered CN metabolism and, 64, 64t
cassava consumption and, 101–3, 103t
cassava ingestion and, 24–5
clinical features of, 101
CN exposure and, 101
described, 218
epidemiology of, 101
history and geographical distribution of, 101
prevention of, 104
treatment of, 104

L
labor and delivery
CN exposure effects on, 29

laboratory technicians
CN exposure in, 163

lactic acidosis
intermediary metabolism alteration in, 78

lactonitrile
case reports of human toxicity of, 176

laetrile
chronic CN intoxication from, 26–8, 27f
CN exposure from, 22

Leber’s hereditary optic atrophy (LOA)
altered CN metabolism and, 64–5, 64t
described, 219

Leber’s hereditary optic neuropathy (LHON)
CN in tobacco smoke and, 28

left-wing terrorist groups
CN use by, 201

lesion(s)
post-intoxication, 77

LHON. See Leber’s hereditary optic neuropathy (LHON)
linamarin
environmentally relevant chemistry of, 84, 85f
HCN from breakdown of, 24f

liver
chronic CN exposure effects on, 34

livor mortis
CN poisoning–related, 278

LOA. See Leber’s hereditary optic atrophy (LOA)
“lone wolves”
CN use by, 201–2

long-term adverse health effects, 98–112. See also specific effects and
cassava consumption

of cassava consumption, 98–112
diabetes mellitus–related, 107
endomyocardial fibrosis–related, 107
introduction, 100
konzo-related, 101
TAN–related, 100–1
tobacco amblyopia–related, 104–5

M
malnutrition
cassava consumption and, 107
CN exposure and, 107

malnutrition-related diabetes mellitus
chronic CN toxicity and, 35

malononitrile
case reports of human toxicity of, 176–7

medical examination
CN poisoning–related, 277–8

medical treatments
CN exposure from, 22

medicolegal factors
CN poisoning–related, 276–82

3-mercaptopyruvate sulfurtransferase (MST)
in CN metabolism, 57, 61

3-mercaptopyruvate sulfurtransferase (MST) substrates
as CN antidote, 61–2

metabolic dysfunction
CN–induced, 210–11

metabolism
of CN, 3–4, 55–62, 60f . See also cyanide (CN) metabolism

metabolite(s)
in CN analysis of biological samples, 260

metal(s)
transition, 46–7

metal-cyanide complexes
formation of, 71

metalloprotein(s)
CN with, 71

methemoglobin inducers
as CN antidote, 283–4

methemoglobinemia
nitrite-induced, 124–5

microorganism(s)
CN exposure through, 99

millipede(s)
CN as defense mechanism in, 42

mitochondrial dysfunction
CN toxicity and, 72–5, 73f

MND. See motor neuron disease (MND)
motor neuron disease (MND)
CN–induced, 218

M79 1,000-lb aerial bomb, 199f
MST. See 3-mercaptopyruvate sulfurtransferase (MST)

N
NAC. See N-acetyl-l-cysteine (NAC)
NaCN. See sodium cyanide (NaCN)
nationalist terrorist groups
CN use by, 201

nervous system
neurochemical actions of CN in, 212–14

nervous system toxicity
CN–induced, 209–23

neural dysfunction
CN–induced, 209–23

neurodegeneration
CN–induced, 209–23
CN–induced brain injury and, 214–15

neurodegenerative effects
of acute CN exposure, 13

neurological disorders
chronic CN exposure and, 217–19
CN–induced, 216–19. See also cyanide (CN)–induced

neurological disorders
neurological effects
of acute CN exposure, 12–14

neurological syndrome
cassava ingestion and, 23–5, 24f

neuronal injury
CN–induced, 212–13
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neurotoxicity
CN–induced, 213
cyanogen, 102, 103t

neurotransmitter(s)
central, 213–14

nitrile(s) (RCN). See also specific types
absorption of, 166–7
aliphatic, 166–80. See also specific types and nitrile(s) (RCN)

poisonings
case reports of human toxicity of, 172–8
described, 47–8
environmentally relevant chemistry of, 84, 85f
formation of, 84, 85f
in human poisoning, 169t–70t
hydrolytic degradation of, 71, 71f , 85f
metabolism of, 167, 170–1
physical properties of, 168t
relative toxicity of, 171–2
toxicology of, 166–7, 170–2
types of, 167f

nitrile(s) (RCN) poisonings, 166–80
antidotes for, 178–9

nitrite(s)
methemoglobinemia due to, 124–5

NMDA receptor activation
CN–induced, 213

nucleus tractus solitarius
in respiratory effects of CN, 235

nutritional supplement
A-KG as, 324–5

O
occupational exposure to cyanide (CN), 87, 158–65
in acrylnitrile production, 162
in aviation fires, 162
in cassava processing, 163
counter-terrorism related, 161–2
in electroplating, 163
in firefighters, 159–61
in galvanized metal parts production, 162
in gold processing, 163
hazmat-related, 161–2
in health-care workers, 163
introduction, 158–9
in laboratory technicians, 163
pathological diagnosis of, 269

occupational health issues
azide poisonings–related, 333–4

Occupational Safety and Health Administration (OSHA)
on CN, 2

optic neuropathies of pernicious anemia
CN in tobacco smoke and, 28

oral antidote
A-KG as, 321–3. See also alpha-ketoglutarate (A-KG)
need for, 321

oral cyanide (CN) toxicity, 8–10, 10t
organic molecules
CN in synthesis of, 47–8

organo-cyanides
environmentally relevant chemistry of, 84, 85f

OSHA. See Occupational Safety and Health Administration
(OSHA)

“overhaul,” 160

oxidative stress
in CN–induced neurotoxicity, 213
inhibition of cellular oxidative defense and, 75–6

P
pancreatic diabetes
cassava ingestion and, 25

pancreatitis
alcoholic, 25
tropical, 25

paraparesis
spastic, 24

Parkinson-like syndrome
CN–induced, 216–17

pediatric cyanide (CN) poisoning, 113–28
antidotes for, 124–6
fire smoke inhalation and, 114
ingestion of cyanogenic foods and, 122
ingestion of household or workplace substances containing

cyanogenic compounds and, 114, 122
manifestations of, 122–4, 123t
sources of, 114–22, 115t–21t

pernicious anemia
optic neuropathies of, 28

plant(s)
as CN source, 43

plasma lactate levels
as screening assay in smoke inhalation, 154

poison(s)
CN as, 1–2

poisoning(s)
acrylonitrile, 181–94. See also acrylonitrile; acrylonitrile

poisoning; acrylonitrile toxicity
acute CN, 1–20. See also acute cyanide (CN) toxicity; acyte

cyanide (CN) poisoning
azide, 330–6. See also azide poisonings
chronic CN, 21–40. See also chronic cyanide (CN) toxicity
CN. See also specific types and cyanide (CN) poisoning
nitriles in, 169t–70t

post-intoxication lesions
CN–induced cell death and, 77

postmortem features
of CN toxicity, 268–75

potassium cyanide (KCN), 41
described, 225

potassium cyanide (KCN) exposure
effects of, 30–5, 31t–2t

pregnancy
chronic CN toxicity in, 28–30, 32
hydroxocobalamin during, 306

propionitrile
case reports of human toxicity of, 177

Prussian blue
in CN discovery, 43
CN exposure in chemical synthesis of, 162

pulmonary edema
chronic CN exposure effects on, 34

R
RCN. See nitrile(s) (RCN)
reproduction
acrylonitrile effects on, 189
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respiratory effects of cyanide (CN), 232–48
acute exposure manifestations of, 238–40
animal studies of, 238–41
antidotes for, 242–4
background of, 232–3
brainstem respiratory control centers in, 235–6
carotid body in, 233–5, 234f
clinical manifestations of, 238–41
diagnosis of, 242
HBO in management of, 244–5
hypoxia and, 237–8
management of, 241–5
mechanisms of, 233–8, 234f
nucleus tractus solitarius in, 235
subchronic/repeated manifestations of, 240–1

rhodanese
biochemical characterization of, 59–60, 60f
as CN antidote, 60–1
in CN metabolism, 57–60, 60f

right-wing terrorist groups
CN use by, 201–2

RNCO. See isocyanate(s) (RNCO)
ROCN. See cyanate(s) (ROCN)
RSCN. See thiocyanate(s) (RSCN)

S
SACD. See subacute combined degeneration of spinal cord (SACD)
salt(s)
CN, 46, 225, 278

SC. See subcutaneous (SC)
sensor(s)
in CN analysis of biological samples, 258–60, 259f

separatist terrorist groups
CN use by, 201

skin absorption
of CN, 99

smoke
cigarette, 92, 92t
fire. See fire smoke

smoke inhalation, 151–7
CN in, 152–4
cobinamide colorimetric quantitative/qualitative blood CN

measurements in, 154
exhaled breath CN meters and, 154
HCN in, 154–5
introduction, 151–2
plasma lactate levels as screening assay in, 154

smoking
CN exposure from, 23

SNP. See sodium nitroprusside (SNP)
sodium azide
described, 330
human experimental exposures to, 332, 332t
occupational/environmental exposure limits/recommendations

for, 334
uses of, 331

sodium azide poisonings
reported human cases of, 331–2, 331t. See also azide poisonings

sodium cyanide (NaCN), 41
described, 225
synthesis of, 46

sodium nitrite
adverse effects of, 301
as CN antidote, 124, 284

CN poisoning by, 300–1
indication and dosing of, 300–1
mechanism of action of, 298–9
pharmacokinetics of, 299
structure of, 297f

sodium nitrite, amyl nitrite, and sodium thiosulfate combination
as CN antidote, 296–303. See also individual agents and amyl

nitrite, sodium nitrite, and sodium thiosulfate combination
sodium nitroprusside (SNP)
acute CN poisoning in children due to, 122
adverse events related to, 135t–9t
clinical application of, 129
CN in, 22
in CN poisoning management, 301
CN toxicity associated with, 129, 132–41. See also sodium

nitroprusside (SNP)–cyanide (CN) toxicity
composition of, 129
history of, 129–30
for hypertension, 129
hypotensive effects of, 129
in intensive care medicine, 129–50
introduction, 129
mechanism of action of, 130
metabolism of, 130–1
mortality associated with, 132, 132t, 133t
safe use of, 141–2
uses for, 47

sodium nitroprusside (SNP)–cyanide (CN) toxicity, 129, 132–41,
132t, 133t, 135t–9t

challenges associated with monitoring of, 140–1
evidence for, 132–4, 132t, 133t
incidence of, 134
prevention of, 142–6
treatment of, 142–6

sodium thiosulfate
adverse effects of, 301
as CN antidote, 285
CN poisoning by, 300–1
indication and dosing of, 300–1
mechanism of action of, 299
pharmacokinetics of, 299
structure of, 297f

sodium thiosulfate, sodium nitrite, and amyl nitrite combination
as CN antidote, 296–303. See also individual agents and amyl

nitrite, sodium nitrite, and sodium thiosulfate combination
sodium thiosulfate/nitrite therapy
in SNP–CN toxicity management, 143–4

spastic paraparesis
cassava ingestion and, 24

spectroscopy
in CN analysis of biological samples, 252–4, 253f –5f

state terrorism, 200–1
stress
oxidative, 75–6, 213

subacute combined degeneration of spinal cord (SACD)
cassava consumption and, 105–6
CN exposure and, 105–6

subcutaneous (SC) cyanide (CN) toxicity, 11
succinonitrile
case reports of human toxicity of, 177–8

suicide cyanide (CN) exposure
acetonitrile ingestion and, 174–5
pathological diagnosis of, 269

sulfanegen, 312, 313f
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sulfur donors
as CN antidote, 285

sulfurtransferase substrate pool
in CN metabolism, 57–8

T
TAN. See tropical ataxic neuropathy (TAN)
terrorism
chemical, 200–6. See also specific types and chemical terrorism

terrorist(s)
CN use by, 202–6, 205f
CWAs of, 203–5, 205f
WMDs intentions of, 202–3

thiocyanate(s) (RSCN)
biotransformation to, 54
described, 48

thiosulfate reductase
in CN metabolism, 62

thyroid dysfunction
cassava ingestion and, 25

tobacco
CN exposure from, 23

tobacco amblyopia
altered CN metabolism and, 64, 64t
cassava consumption and, 104–5
chronic CN exposure and, 28
CN exposure and, 104–5
described, 218–19

tobacco smoke
CN exposure by, 28, 82, 92, 92t

toxicity
CN. See cyanide (CN) toxicity

transition metals
CN as ligand of, 46–7

tropical ataxic neuropathy (TAN)
altered CN metabolism and, 64, 64t
cassava consumption and, 100–3, 103t
clinical features of, 100
CN exposure and, 100–1
described, 217–18
epidemiology of, 101
history and geographical distribution of, 100
prevention of, 104
treatment of, 104

tropical pancreatitis
cassava ingestion and, 25

V
vitamin B12 deficiency
cassava ingestion and, 25

W
weapons of mass destruction (WMDs)
al-Qaeda terrorists’ intentions with, 202–3

“Wislicenus process,” 330
WMDs. See weapons of mass destruction (WMDs)
World War I
CWAs in, 196–7, 196f

World War II
CWAs in, 198–9, 199f


