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Cyanide

M. Sugeetha,
B.Sc. Chemistry Il Year.

poisoning

Cyanide poisoning is a form of
histotoxic hypoxia because the cells of
an organism are unable to use oxygen,
primarily through the inhibition of
cytochrome c¢ oxidase. If cyanide is
inhaled it causes a coma with seizures,

apnea, and cardiac arrest, with death
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following in a matter of minutes. At

lower doses, loss of consciousness

may be preceded by general
weakness, giddiness, headaches,
vertigo, confusion, and perceived

difficulty in breathing. At the first
stages of unconsciousness, breathing
is often sufficient or even rapid,
although the state of the victim
progresses towards a deep coma,
sometimes accompanied by
pulmonary edema, and finally cardiac
arrest. Skin color goes pink from
cyanide-hemoglobin complexes. A
fatal dose for humans can be as low
as 1.5 mg/kg body weight.

Blood cyanide concentrations may
be measured as a means of
confirming  the  diagnosis in
hospitalized patients or to assist in the
forensic investigation of a criminal
poisoning. Cyanide toxicity can occur
following the ingestion of large doses
of amygdalin. he cyanide ion halts
cellular respiration by inhibiting an

enzyme in the mitochondria called

cytochrome c oxidase.
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Occurrence and reactions

Cyanides are produced by certain
bacteria, fungi, and algae and are found
in a number of plants. Cyanides are
found, although in small amounts, in
certain seeds and fruit stones, e.g., those
of apple, mango, peach, and bitter
almonds. In plants, cyanides are usually
bound to sugar molecules in the form of
cyanogenic glycosides and defend the
plant against herbivores. Cassava roots
(also called manioc), an important
potato-like food grown in tropical
countries (and the base from which
tapioca is made), also contain
cyanogenic glycosides.
Toxicity

Many cyanides are highly toxic. The
cyanide anion is an inhibitor of the
enzyme cytochrome c¢ oxidase (also
known as aa;) in the fourth complex of
the electron transport chain (found in the
membrane of the mitochondria of
eukaryotic cells). It attaches to the iron
within this protein. The binding of
cyanide to this cytochrome prevents
transport of electrons from cytochrome ¢
oxidase to oxygen. As a result, the

electron transport chain is disrupted,
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meaning that the cell can no longer
aerobically produce ATP for energy.
Tissues that depend highly on aerobic
respiration, such as the central
nervous system and the heart, are
particularly affected. This is an
example of histotoxic hypoxia.

The most hazardous compound is
hydrogen cyanide, which is a gas at
ambient temperatures and pressure
and can therefore be inhaled. For this
reason, an air respirator supplied by
an external oxygen source must be
worn when working with hydrogen
cyanide. Hydrogen cyanide is
produced when a solution containing
a labile cyanide is made acidic,
because HCN is a weak acid.
Alkaline solutions are safer to use
because they do not evolve hydrogen
cyanide gas.

Oral ingestion of a small quantity
of solid cyanide or a cyanide solution
as little as 200 mg, or to airborne
cyanide of 270 ppm is sufficient to
cause death within minutes.

Human poisoning
Deliberate cyanide poisoning of

humans has occurred many times
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throughout history. For notable cyanide
deaths, see Cyanide poisoning: Historical
cases.

Most significantly, hydrogen cyanide
released from pellets of Zyklon-B was
used extensively in the systematic mass
murders of the Holocaust, especially in
extermination camps. Poisoning by
hydrogen cyanide gas within a gas
chamber (as a salt of hydrocyanic acid is
dropped into a strong acid, usually
sulfuric acid) is one method of executing
a condemned prisoner as the condemned
prisoner eventually breathes the lethal
fumes.

Industrial organic chemistry

Some nitriles are produced on a
large scale, e.g., adiponitrile is a
precursor to nylon. Such compounds are
often generated by combining hydrogen
cyanide and alkenes, 1.e.,
hydrocyanation: RCH=CH, + HCN —
RCH(CN)CH;. Metal catalysts are
required for such reactions.
Medical uses

The cyanide compound sodium
nitroprusside is used mainly in clinical
chemistry to measure urine ketone bodies

mainly as a follow-up to diabetic
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patients. On occasion, it is used in
emergency medical situations to
produce a rapid decrease in blood
pressure in humans; it is also used as
a vasodilator in vascular research.
The cobalt in artificial vitamin B,
contains a cyanide ligand as an
artifact of the purification process;
this must be removed by the body
before the vitamin molecule can be
activated for biochemical use. During
World War I, a copper cyanide
compound was briefly used by
Japanese physicians for the treatment
of tuberculosis and leprosy.
Food additive

Due to the high stability of their
complexation with iron, ferrocyanides
(Sodium ferrocyanide E535,
Potassium ferrocyanide E536, and
Calcium ferrocyanide E538) do not
decompose to lethal levels in the
human body and are used in the food
industry as, e.g., an anticaking agent
in table salt.

Reference:

1."Environmental and Health Effects of Cyanide".
International Cyanide Management Institute. 2006.
2.www.cyanidecode.org/cyanide_environmental.

3. en.wikipedia.org
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