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Abstract

Acute cyanide (CN) poisoning leads to deterioration of body
functions and often results in death. It can be accidental,
suicidal, and at times homicidal. Since the historical period,
CN has been the cause for several deaths, including fire
accidents, industrial waste leakage, suicides of famous
persons, and planned massacres. Several sources can lead
to CN poisonings, such as smoke from the fire, mining and
other industries, nitriles, and plants. The primary function
of CN is to inhibit the cytochrome oxidase a3 enzyme due
to the high binding affinity of CN to the ferric iron found
in the haem moiety of the cytochrome oxidase a3 leads to
uncoupling the mitochondrial oxidative phosphorylation
and inhibiting the cellular respiration. Clinical signs and
symptoms are primarily dose-related and range from
gastrointestinal involvement to coma and death. In addition
to decontaminating the poison and essential supportive
treatment, effective antidotes are available. Last six years,
fifteen Fatalities following CN poisoning were reported at
Teaching Hospital, Jaffna. Social support and an adequate
legal framework for controlling CN-containing substances

could reduce the burden of cyanide toxicity.
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Introduction

Acute CN poisoning leads to rapid hemodynamic and
neurological dysfunction. Most of the time resulted in a
fatal outcome (1).CN is an easily accessible, highly lethal,
and easily administrable substance. Since ancient times
it has remained a threat to the general public and the arm
forces worldwide. Ingestion of CN is the standard mode of
poisoning rather than the other modes of administration (2).
Among the several substances which contain CN, salt KCN
and NaCN are the predominant agents that caused deaths
(2). Circumstances of CN poisoning are mostly suicidal and

accidental, but homicidal poisoning is also not uncommon.
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History of cyanide poisoning

In 1704 a German painter Heinrich Diesbach, while he was
trying to improve the color on his palette, invented Berlin
Blue, which English chemists later called Prussian Blue (3).
Eighty years after (1782), the Swedish chemist Carl Wilhelm
Scheele mixed the Prussian blue with the acid and discovered
HCN. HCN easily condensed and even reacted with water to

form strong prussic acid (Hydrocyanic acid) (4).

After the invention of CN, it has been recorded several times
in history as a potent killer.

Accidents

Fire accident at Republica Cromanon nightclub in Argentina
on 30™ December 2004 killed 194 people (5), fire in the
Nightclub Lame Horse in Russia destroyed 156 people (6)
and fire in Kiss nightclub in January 2013 in the city of Santa
Maria in south Brazil where 236 youngsters were killed (7).
All these incidents happened CN gas released from burning
plastic and related materials (5,6,7). Using CN-containing
substances in gold mines and the industrial sector can result
in accidental spillage. The cyanide leakage in Argentina
(1993) and Romania (2000) resulted in severe environmental
disasters (8,9).

Suicides

During world war 1l in 1943, Norwegian commandos have
launched a successful operation called “Operation Gunner
side,” in which they have blasted the Nazi’s heavy water
storage with the view of preventing the German atomic
bomb production. For this operation, troops were given CN
to commit suicide in Nazi capture (10). End of World war 11
several Nazi leaders including Odilo Globocknik, Richard
Glucks, Hans-Georg Von Friedeburg, Robert Ritter Von
Greim, Heinrich Himmler, Martin Borman, and Hermann
Goring choose prussic acid (HCN) to end their life (11).
German leader Adolf Hitler was biting a CN capsule while
shooting himself (12). Hitler’s wife Eva Braun also commit
suicide by using CN (11,12). In Sri Lanka, The Liberation
Tigers of Tamil Eelam (LTTE) wore a CN capsule around
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their neck to end their life if cornered by the arm forces (13).
Several other famous individuals have committed suicide

following ingestion of CN.

Homicide

Nazis used Zyclon B pellets (HCN) to kill the Jews on a Mass
scale in extermination camps during the Holocaust. Prisoners
have been kept inside the chambers, and Zyclon B has been
released via the ceiling hole. People died within minutes.
Millions of people were killed this way (14). Jonestown
Massacre occurred on November 18" 1978, when 900
members of an American Cult were killed by forcing them
to ingest KCN laced flavored drink (15).

Available cyanide containing components

CN is mainly used in mining and other industries such
as chemical synthesis, electroplating (Called Potash in
Sri Lanka), tanning, metallurgy, printing, agriculture,
photography, manufacture of paper and plastics, use of
fumigants and insecticides (16). These salts are generated
HCN and mixed with strong acids leading to significant
risk in industrial workers (17). Waste products from the
mining industry produced a vast amount of CN complexes.
These chemicals are less toxic than other salts but create a

considerable environmental risk (18).

Another group of CN called nitriles is frequently encountered
as acetonitrile and propionitriles (19, 20). These chemicals
are commonly used in industry as solvents and in households

as artificial nail and glue removers (21).

Fire is also a significant source of CN. Many synthetic
polymers such as plastics and nylon may release HCN during
burning; victims in the fire have the risk of HCN and carbon
monoxide poisoning (16). Both HCN and CO are causing
hypoxic events. Their effects are addictive and possibly
synergistic (22). Some studies suggested that CN is more
contributory than CO in household fire (23).

latrogenic sources for CN poisoning are nitroprusside
in high dose and long duration (24); Laetrile is used as a
chemotherapeutic agent, a purified form of natural CN
compound amygdalin (25).

CN as cyanogenic glycosides found in plant materials such
as Manihot utilissima, Adenia palmata, and Rosacea group
plants (26).

Pathophysiology

The primary routes of CN toxicity are inhalation and ingestion.
The skin and eyes can absorb the liquid form of CN. After
getting absorbed, it will enter the bloodstream and distribute
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to the tissues and organs very quickly (27). Essentially
oxidative phosphorylation is the event that gets impaired due
to CN poisoning. ATP (Adenosine triphosphate) provides
the major part of the energy needed for cellular function,
and oxygen is utilized for ATP formation (28). Transferring
electrons from NADH (Nicotinamide adenine dinucleotide)
to oxygen is the vital process for ATP production, which
happens through a series of electron carriers. The cytochrome
oxidase enzyme system catalyzes this in the mitochondria,
and impairment of this function occurs due to the inhibition
of cytochrome oxidase a3 enzyme by CN. This, in turn, is
because of the high binding affinity of CN to the ferric ion
found in the haem moiety of the oxidized form of cytochrome
oxidase a3. Therefore, uncoupling mitochondrial oxidative
phosphorylation and inhibiting cellular respiration, even
with enough oxygen in the blood—cellular metabolism shifts
from aerobic to anaerobic, leading to subsequent lactic acid
production. As a result, the tissues with the highest oxygen
requirements (Brain and heart) are the most severely affected

organs by acute CN poisoning (29).

CN is not only affecting the cytochrome oxidase a3 enzyme
system but also other essential mechanisms, especially in
severe toxicity (30). Another school of thought says that
decreased cardiac output and cardiogenic shock can happen
due to severe vasoconstriction of the coronary artery and
pulmonary arterioles (31). The release of biogenic amines
may also play an adverse outcome following CN toxicity.
Pulmonary edema has also been noted. It is primarily due
to left ventricular failure rather than capillary endothelial
damage and leak or neurogenic causes (32). However, the
exact mechanism related to cardiovascular events is still
debatable.

Clinical symptoms and signs

Clinical presentation is dose-related. In small doses, there
could be a saltish taste in the mouth, the smell of bitter
almonds in the breath, Gastrointestinal symptoms such as
salivation, nausea, and vomiting. They can develop shortness
of breath, bradycardia, hypotension, arrhythmias, cyanosis,
anxiety, vertigo, headache, confusion, drowsiness, paralysis,
and eventually coma (26, 28).

In larger doses, patients will get rapid loss of consciousness,
twitching of muscles, convulsions, cardiovascular collapse
with shock and pulmonary edema, coma, and death. They are
often found dead at the scene, pronounced dead on admission
to the hospital, or die soon after the access of the hospital
(26, 28).
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Medical treatment for cyanide poisoning

CN toxicity is rapid, and often there is limited time to treat
the patient. Decontamination should be done among all the
patients depending on exposure. In inhalational exposure,
remove the clothing and other ornaments. In addition to
the above dermal decontamination should be done in liquid
and solid exposure. Always wear double gloves and mask
as several case reports revealed secondary contamination
from the victims (33). CN may be exhaled from the affected
individual’s lungs or contaminated via heavily soaked

clothing, skin, or vomitus (33,34).

Gastrointestinal decontamination is very limited due to the
rapid onset of toxicity, but some forms of CN have to take a
prolonged time for absorption. The patient presented within
one hour; it is reasonable to perform orogastric lavage and

treat with activated charcoal (35).

Oxygen therapy is very crucial in CN poisoning. 100%
oxygen ventilation will increase the tissue oxygen delivery,
but in CN poisoning, the main issue is the usage of oxygen
rather than the delivery. It might seem useless that give
oxygen as a treatment modality (36). However, theoretically,
increased oxygen may have a synergistic effect with antidotes.
In addition, oxygen may increase the respiratory excretion of
CN, stimulate the activation of the other oxidative systems
such as enzymes that are not jet poisoned by CN, and activate
the thodanese enzyme indirectly (37, 38). Hyperbaric oxygen
treatment for cyanide toxicity is still debatable. Most studies
found no positive correlation between hyperbaric oxygen
therapy and cyanide toxicity (39,40,41,42). Still, treatment
with hyperbaric oxygen is beneficial in carbon monoxide
poisoning complicated with CN toxicity (43). Further
supportive treatment is needed for other conditions such as
acidosis, hemodynamic instability, and convulsions. Usually,
seizures are very severe and need aggressive management.
In some cases, hemodialysis may be primarily for worsening

acidosis and renal involvement (44).

Antidotes

The antidote is defined as “A drug whose mechanism of action
has been determined, which can modify either toxicokinetics
and/or toxicodynamics of the poison and whose administration
to the poisoned patient reliably induces a significant benefit”
(45). Anideal antidote should have all the above qualities, and
in addition to that, it should not harm when administered to a
nonpoisoned patient (allow for errors in diagnosis.). Choosing
the antidote is depends on the regional interest. The US is
using Lilly Kit (“Taylor Kit” or “Pasadena Kit”), comprised
of amyl nitrite, sodium nitrite, and sodium thiosulfate. Some
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other countries use dicobalt edetate, hydroxycobalamin, and
4-dimethylaminophenol(4-DMAP). Sodium nitrite, sodium
thiosulfate, and hydroxycobalamin are administered by
intravenous or intraosseous route, amyl nitrite can be used as

an inhalational agent, and 4-DMAP is given intramuscularly.

Sodium nitrite and Amyl nitrite: The mechanism of action
of this substance is the formation of methemoglobin by
mass action and removing the CN from the cytochrome
oxidase enzyme. It will lead to the restoration of oxidative
phosphorylation. Rhodanase will convert the CN to less
toxic thiocyanide and eliminate it via urine (46). Severe
hypotension could be a significant adverse effect of nitrites
(47).

Sodium Thiosulfate: Donate sulfane sulfur molecule to
rhodanase to form the thiocyanide and regenerate the original
enzyme (48).

Hydroxycobalamine (Vit B12a): Binds CN quickly and
irreversibly form the cyanocobalamin (Vit B12) and is
excreted through urine (49). It also binds with nitric oxide

(NO), restoring blood pressure in poisoned patients (50).

Dicobalt edetate: It acts as a chelator forming a stable
component. It should use only severely poisoned by CN as

its potential toxicity by free cobalt (51).

4-Dimethylaminophenol: It is induced the methemoglobin

but efficient and faster than sodium nitrite (52).

There are substances under active research and future
that can be developed as efficient antidotes such as
Alpha-Ketoglutarate, Cobinamide, Dihydroxyacetone,
Hydroxylamine, Salfanegen, and S.methyl Mthylthiosulfonate
(MTSO) (53,54,55,56,57).

Autopsy findings

The odor of bitter almonds could be noted on entering
the autopsy suite while doing the external examination
and opening into the body cavities especially opening the
stomach. The ability to smell the CN is inherited as a sex-
linked recessive trait. Thus, limited people have the ability to
smell the poison (26). Bright red or brick red color of the skin,
hypostatic areas, blood, muscles, and vascular organs can be
observed. Diffusely red mucosa can be seen in the stomach;
it can sometimes be observed in the esophagus, duodenum,
and jejunum. In addition to the above findings, remnants of
CN capsule in the mouth and injury to the gum, tongue, and
buccal mucosa in CN capsule biting during suicides and
presents of plant materials in the stomach in cyanogenic

glycoside toxicity can be noted (26).
-9.



Deaths due to cyanide poisoning in Jaffna (2015-2021)

Except a few, all were goldsmiths who succumbed following
CN poisoning. A mother (Table 1. Case No 5) has killed her
children (Table 1, Case No 6, 7, and 8) by poisoning them with

CN and committed suicide with the same method following

the 55" day of her husband’s (Table 1, case No 4) dismissal
by the same poison. A housewife (Tablel, Case NO 14) has
committed suicide with CN following the husband’s (Tablel,
Case No 13) death due to self-ingestion of CN.

Table 1: Summary of fatal cyanide poisoning cases at Teaching Hospital Jaffna from 2015 to 2021

m(l:rzrils:er Date Age Gender Marital status occupation Alcoholism circumstances
1 12-06-2015 35 Male Married Goldsmith alcoholic suicide
2 01-08-2016 59 Male Married Laborer alcoholic suicide
3 23-08-2017 38 Male Married Goldsmith alcoholic suicide
4 03-09-2017 37 Male Married Goldsmith Occasional alcoholic Suicide
5 27-10-2017 28 Female Married Housewife Nonalcoholic suicide
6 27-10-2017 04 Female - - Nonalcoholic Homicide
7 27-10-2017 02 Male - - Nonalcoholic Homicide
8 27-10-2017 01 Male - - Nonalcoholic Homicide
9 19-01-2018 34 Male Unmarried Goldsmith alcoholic suicide
10 14-11-2018 22 Male Unmarried Goldsmith Nonalcoholic suicide
11 22-04-2019 46 Male Married Goldsmith alcoholic suicide
12 01-04-2021 39 male Unmarried Goldsmith Nonalcoholic suicide
13 07-05-2021 34 Male Married Ex goldsmith alcoholic suicide
14 07-05-2021 33 Female Married Housewife Nonalcoholic suicide
15 23-10-2021 49 Male Married Ex Goldsmith suicide
16 28-11-2021 31 Male Married An er'nployee ofa alcoholic suicide
private firm
Conclusion 4.  “History - Cyanide.” https://carbonandnitrogen.weebly.com/history.

From a toxicological point of view, the death from CN
poisoning is rare; however, it is essential to suspect such
occurrence in such occupational clusters necessitates the
scientific autopsies to be the primary source to detect the
cause. Reducing the incidence of self-inflicted deaths
warrants more robust sociological support and a need for
legalized control of such toxic substances. Failing it, such
readily available industrial substances tend to become the
household modality of death and a preferred tool for planned

homicides due to their inconspicuous nature.

References

1. J. L. Parker-Cote, J. Rizer, J. P. Vakkalanka, S. v. Rege, and C. P.
Holstege, “Challenges in the diagnosis of acute cyanide poisoning,”
Clinical Toxicology, vol. 56, no. 7, pp. 609-617, Jul. 2018, doi:
10.1080/15563650.2018.1435886.

2. T. B. Hendry-Hofer et al., “A Review on Ingested Cyanide: Risks,
Clinical Presentation, Diagnostics, and Treatment Challenges”, doi:
10.1007/s13181-018-0688-y.

3. “The blue history of cyanide | Science Blogs.” https://scienceblogs.
com/speakeasy science/2010/02/26/the-blue-history-of-cyanide
(accessed Feb. 20, 2022).

-10 -

html (accessed Feb. 20, 2022).

5. “Republica Cromanon Nightclub Fire —2004 — Devastating Disasters.”
https://devastating disasters.com/republica-cromanon-nightclub-

fire-2004/ (accessed Feb. 03, 2022).

6.  “Russian Nightclub Fire Kills 109 - CBS News.” https://www.cbsnews.
com/news/russian-nightclub-fire-kills-109/ (accessed Feb. 03,2022).

7. B. Atiyeh, “Brazilian Kiss Nightclub Disaster,” Annals of Burns and
Fire Disasters, vol. 26, no. 1, p. 3, 2013, Accessed: Feb. 03, 2022.
[Online]. Available: /pmc/articles/PMC3741004/

8. “BBC News | EUROPE | Death of a river.” http://news.bbc.co.uk/2/
hi/europe/642880.stm (accessed Feb. 03, 2022).

9.  “Recordando: ‘A tres afios de la muerte de 7 personas por un escape
de gas toxico no hay culpables’ (articulo del 28/09/1996) - Safety
Blog®.” https://redproteger.com.ar/safetyblog/recordando-a-tres-
anos-de-la-muerte-de-7-personas-por-un-escape-de-gas-toxico-no-
hay-culpables-articulo-del-28-09-1996/ (accessed Feb. 03, 2022).

10. “Operation Gunnerside: the Norwegian commando raid that kept the
Nazis from building the atomic bomb first.” https://taskandpurpose.
com/history/operation-gunnerside-nazi-nuke-raid/ (accessed Feb.
04,2022).

11.  “10 Nazis Who Killed Themselves With Cyanide Suicide Capsules

Jaffna Medical Journal



20.

21.

22.

23.

24.

25.

- Listverse.” https://listverse.com/2018/08/23/10-nazis-who-killed-

themselves-with-cyanide-suicide-capsules/ (accessed Feb. 04,2022).

“Adolf Hitler commited suicide 75 years ago on this day.” https://
www.opindia.com/2020/04/what-would-be-the-best-way-to-commit-
suicide-bullet-or-cyanide-adolf-hitler-asked-his-physician-before-
killing-himself-in-ignominy-75-years-ago-today/amp/ (accessed
Feb. 04,2022).

“LTTE: Cyanide warriors - Cover Story News - Issue Date: Jun
30, 1991.” https://www.indiatoday.in/magazine/cover-story/
story/19910630-swallow-poison-rather-than-be-arrested-is-ltte-
credo-815526-1991-06-30 (accessed Feb. 04, 2022).

“The Horrors of Auschwitz: Inside of a Disgusting Nazi Gas Chambers
| Lessons from History.” https://medium.com/lessons-from-history/
auschwitz-d59636bela41 (accessed Feb. 04, 2022).

“Jonestown - Massacre, Guyana & Cult - HISTORY.” https://www.
history.com/topics/crime/jonestown (accessed Feb. 04, 2022).

R. Gracia and G. Shepherd, “Cyanide poisoning and its treatment,”
Pharmacotherapy, vol. 24, no. 10 II. pp. 1358—1365, 2004. doi:
10.1592/phco.24.14.1358.43149.

P. Blanc et al., “Cyanide Intoxication Among Silver-Reclaiming
Workers The effects of acute cyanide expo— sure are well known.
Short-term inhalation of air levels of 50 ppm of From the Division of
Occupational Medicine, Cook County Hospital (Drs”, Accessed: Feb.
10,2022. [Online]. Available: http://jama.jamanetwork.com/

C.Kovac Budapest, “News Cyanide spill threatens health in Hungary,”
BMJ, vol. 320, 2000, Accessed: Feb. 10, 2022. [Online]. Available:

www.bmj.com

E.M. Caravatiand T. L. Litovitz, “Pediatric Cyanide Intoxication and
Death From an Acetonitrile-Containing Cosmetic”, Accessed: Feb. 10,

2022. [Online]. Available: http://jama.jamanetwork.com/

C. C. Willhite, “Inhalation Toxicology of Acute Exposure to Aliphatic
Nitriles,” CLINICAL TOXICOLOGY, vol. 18, no. 8, pp. 991-1003,
1981.

T.L.Kurt, L. C. Day, W. G. Reed, and W. Gandy, “Cyanide Poisoning
From Glue-On Nail Remover,” 1991.

S. W. Jones, F. N. Williams, B. A. Cairns, and R. Cartotto, “Inhalation
Injury Pathophysiology, Diagnosis, and Treatment,” 2017, doi:
10.1016/j.cps.2017.02.009.

P. Lundquist’, L. Rammerb, and B. O. Sorb@, “THE ROLE OF
HYDROGEN CYANIDE AND CARBON MONOXIDE IN FIRE
CASUALTIES: APROSPECTIVE STUDY™.

J. P. Rindone and E. P. Sloane, “CYANIDE TOXICITY FROM
SODIUM NITROPRUSSIDE: RISKS AND MANAGEMENT
OBJECTIVE: To review the risks, manifestations, and treatment of

cyanide toxicity from nitroprusside therapy”.

A.G.Rauws, M. Olling, and & A. Timmerman, “The Pharmacokinetics

of Prunasin, a Metabolite of Amygdalin,” Journal of Toxicology:

Vol.34, No.1, July 2022

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Clinical Toxicology, vol. 19, no. 8, pp. 851-856, 1982, doi:
10.3109/15563658208992518.

L.B.L.de Alwis, “Cyanide Poisoning,” in Forensic Toxicology and
Medical Ethics, Law and Psychiatry, Frist Edition., vol. ITI, Colombo:
Primal Printers, 2011, pp. 53-57.

A. Zheng, D. A. Dzombak, and R. G. Luthy, “Formation of Free
Cyanide and Cyanogen Chloride from Chloramination of Publicly
Owned Treatment Works Secondary Effluent: Laboratory Study with
Model Compounds”.

D.M.G. Beasley and W. 1. Glass, “Cyanide poisoning: pathophysiology
and treatment recommendations,” Occup. Med, vol. 48, no. 7, pp.
427-431, 1998, Accessed: Feb. 11, 2022. [Online]. Available: http://

occmed.oxfordjournals.org/

S. W.B. C.J.R. C. M. R. Inna Leybell, “Cyanide Toxicity: Practice
Essentials, Background, Pathophysiology.” https://emedicine.
medscape.com/article/814287-overview#a3 (accessed Feb. 11,2022).

J. L. Way, “Cyanide Intoxication and its Mechanism of Antagonism,”
Annual Review of Pharmacology and Toxicology, vol. 24, no. 1, pp.
451-481,Apr. 1984, doi: 10.1146/ANNUREV.PA.24.040184.002315.

Meredith TJ, Jacobsen D, Haines JA, Berger JC, van Heijst ANP,
and eds, “IPCS/CEC Evaluation of antidotes series,” in Antidotes
for poisoning by cyanide, vol. vo;.2, Cambridge, UK: Cambridge
University Press, 1993.

D.L.Graham, D. Laman, J. Theodore, and E. D. Robin, “Acute Cyanide
Poisoning Complicated by Lactic Acidosis and Pulmonary Edema,”
Archives of Internal Medicine, vol. 137, no. 8, pp. 1051-1055, 1977,
doi: 10.1001/ARCHINTE.1977.03630200055016.

P. J. Brueske, “ED management of cyanide poisoning,” Journal of
Emergency Nursing, vol. 23, no. 6, pp. 569-573, 1997, doi: 10.1016/
S0099-1767(97)90270-1.

R. Shenoi, “Chemical warfare agents,” Clinical Pediatric Emergency
Medicine, vol. 3, no. 4, pp. 239-247, Dec. 2002, doi: 10.1016/S1522-
8401(02)90036-4.

A. H. Andersen, “Experimental Studies on the Pharmacology of
Activated Charcoal,” Acta Pharmacologica et Toxicologica, vol. 2, no.
1, pp. 69-78, Mar. 2009, doi: 10.1111/j.1600-0773.1946.tb02599.x.

[36] J. L. Way, “Cyanide antagonism.,” Fundamental and applied
toxicology : official journal of the Society of Toxicology, vol. 3, no. 5,
pp. 383-6.

M. Sheehy and J. L. Way, “Effect of oxygen on cyanide intoxication.
3. Mithridate.,” The Journal of pharmacology and experimental

therapeutics, vol. 161, no. 1, pp. 163-8, May 1968.

G. E. Isom and J. L. Way, “Effect of oxygen on cyanide intoxication.
VI. Reactivation of cyanide-inhibited glucose metabolism.,” The
Journal of pharmacology and experimental therapeutics, vol. 189, no.
1, pp. 23543, Apr. 1974.

T. L. Litovitz, R. F. Larkin, and R. A. M. Myers, “Cyanide poisoning

-11 -



40.

41.

42.

43.

44.

45.

46.

47.

48.

treated with hyperbaric oxygen,” The American Journal of Emergency
Medicine, vol. 1, no. 1, pp. 94-101, Jul. 1983, doi: 10.1016/0735-
6757(83)90041-4.

G.L. GOODHART, “Patient Treated With Antidote Kit and Hyperbaric
Oxygen Survives Cyanide Poisoning,” Southern Medical Journal,
vol. 87, no. 8, pp. 814-816, Aug. 1994, doi: 10.1097/00007611-
199408000-00010.

B. Scolnick, D. Hamel, and A. D. Woolf, “Successful Treatment of
Life- Threatening Propionitrile Exposure with Sodium Nitrite/Sodium
Thiosulfate Followed by Hyperbaric Oxygen,” Journal of Occupational
and Environmental Medicine, vol. 35, no. 6, pp. 577-580, Jun. 1993,
doi: 10.1097/00043764-199306000-00014.

W. G. Trapp, “Massive cyanide poisoning with recovery: a boxing-
day story.,” Canadian Medical Association journal, vol. 102, no. 5, p.
517, Mar. 1970.

L. D. Weiss and K. W. van Meter, “The applications of hyperbaric
oxygen therapy in emergency medicine,” The American Journal of
Emergency Medicine, vol. 10, no. 6, pp. 558568, Nov. 1992, doi:
10.1016/0735-6757(92)90185-Z.

D. E. Wesson, R. Foley, S. Sabatini, J. Wharton, J. Kapusnik, and
N. A. Kurtzman, “Treatment of Acute Cyanide Intoxication with
Hemodialysis,” American Journal of Nephrology, vol. 5, no. 2, pp.
121-126, 1985, doi: 10.1159/000166918.

C. C. Hunault, A. G. van Velzen, A. J. A. M. Sips, R. C. Schothorst,
and J. Meulenbelt, “Bioavailability of sodium nitrite from an aqueous
solution in healthy adults,” Toxicology Letters, vol. 190, no. 1, pp.
48-53, Oct. 2009, doi: 10.1016/j.toxlet.2009.06.865.

H. Wurzburg, “Treatment of cyanide poisoning in an industrial
setting.,” Veterinary and human toxicology, vol. 38, no. 1, pp. 44-7,
Feb. 1996.

Y.-M. Hung et al., “Yam bean seed poisoning mimicking cyanide
intoxication*,” Internal Medicine Journal, vol. 37, no. 2, pp. 130-132,

Feb. 2007, doi: 10.1111/j.1445-5994.2007.01245 x.

A. H. Hall, R. Dart, and G. Bogdan, “Sodium Thiosulfate or
Hydroxocobalamin for the Empiric Treatment of Cyanide Poisoning?,”
Annals of Emergency Medicine, vol. 49, no. 6, pp. 806813, Jun. 2007,
doi: 10.1016/j.annemergmed.2006.09.021.

-12 -

49.

50.

S1.

52.

54.

55.

56.

57.

P. Houeto, P. Levillain, J. R. Hoffman, F. J. Baud, and M. Imbert,
“Relation of blood cyanide to plasma cyanocobalamin concentration
after a fixed dose of hydroxocobalamin in cyanide poisoning,” The
Lancet, vol. 346, no. 8975, pp. 605-608, Sep. 1995, doi: 10.1016/
S0140-6736(95)91437-4.

K. Gerth, T. Ehring, M. Braendle, and P. Schelling, “Nitric Oxide
Scavenging by Hydroxocobalamin May Account for Its Hemodynamic
Profile,” Clinical Toxicology, vol. 44, no. sup1, pp. 29-36, Jan. 2006,
doi: 10.1080/15563650600811805.

T. C. Marrs and J. P. Thompson, “The efficacy and adverse effects of
dicobalt edetate in cyanide poisoning,” Clinical Toxicology, vol. 54,
no. 8, pp. 609-614, Sep. 2016, doi: 10.1080/15563650.2016.1186804.

[52] H. Kerger et al., “Excessive methaemoglobinaemia and
multi-organ failure following 4-DMAP antidote therapy,”
Resuscitation, vol. 66, no. 2, pp. 231-235, Aug. 2005, doi: 10.1016/j.
resuscitation.2005.02.008.

R. Satpute, Y. Bhutia, V. Lomash, and R. Bhattacharya, “Efficacy
assessment of co-treated alpha-ketoglutarate and N -acetyl cysteine
against the subchronic toxicity of cyanide in rats,” Toxicology
and Industrial Health, vol. 35, no. 6, pp. 410—423, Jun. 2019, doi:
10.1177/0748233719851902.

A. Chan et al., “The combination of cobinamide and sulfanegen
is highly effective in mouse models of cyanide poisoning,”
Clinical Toxicology, vol. 49, no. 5, pp. 366-373, Jun. 2011, doi:
10.3109/15563650.2011.584879.

H. Niknahad and E. Ghelichkhani, “Antagonism of cyanide poisoning
by dihydroxyacetone,” Toxicology Letters, vol. 132, no. 2, pp. 95-100,
Jun. 2002, doi: 10.1016/S0378-4274(02)00016-4.

R. Bhattacharya, K. Jeevaratnam, S. K. Raza, and S. das Gupta,
“Protection against Cyanide Poisoning by the Co-administration
of Sodium Nitrite and Hydroxylamine in Rats,” Human &
Experimental Toxicology, vol. 12, no. 1, pp. 33-36, Jan. 1993, doi:
10.1177/096032719301200107.

M. A. Zottola, K. Beigel, S.-D. Soni, and R. Lawrence, “Disulfides as
Cyanide Antidotes: Evidence fora New In Vivo Oxidative Pathway for
Cyanide Detoxification,” Chemical Research in Toxicology, vol. 22,
no. 12, pp. 1948-1953, Dec. 2009, doi: 10.1021/tx900258m.

Jaffna Medical Journal



