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May 22, 2007 | 9:30 Several health care workers complained of
subjective discomfort.
15:30 More workers complained the same symptoms.

(sore throat, skin itching and bitter feeling in

their mouth)
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NOS
NO <«— L-arginine
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CSE
H,S €— L-cysteine

Phospholipid or
diacylglycerol
COX-1
AA —p PG12
Smooth muscle

Karp channel
cells

Molecular basis for endothelium-dependent vasorelaxation. With different
substrates, NO, H,S, and PGI2 are produced from the endothelium by NOS, CSE, and
COX-1, respectively. They are released from the endothelium and act on the adjacent
smooth muscle cells to induce relaxation. NO and H,S are also produced in smooth
muscle cells. For brevity of description, smooth muscle production of these substances
is not included in this diagram. NOS, NO synthase; CSE, cystathionine -lyase; COX-1,
cyclooxygenase-1; AA, arachidonic acid; EDHF, endothelium-derived hyperpolarizing
factor.



Figure 1. Exposure—response curves for hydrogen sulphide by
species, adapted from an unpublished report by Dr Robert
Rogers for the Alberta Enargy Resources Conservation Board,

1990.
Occup. Mad. Vol. 46, No. 5. pp. 367-371.1996
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Table 1. Health effects of hydrogen sulphide at various
exposure levels

Concentration Effects

(ppm)

0.01-0.3
1-5

10
15
20

20-50

100

150-200

250-500

500

1,000

Qdour threshold (highly variable)

Moderate offensive odour, may be associated
with nausea, tearing of ayes, haadaches or
loss of sleep with prolonged exposure;
healthy young male subjects experience no
decline in maximal physical work capacity

8 hour occupational exposure limit in Alberta
15 min occupational exposure limit in Alberta

Cailing occupational exposure limit evacuation
level in Alberta, odour very strong

Keratoconjunctivitis (eye irritation) and lung

irritation. Possible eye damage after several
days of exposure; may cause digestive upset
and loss of appetite

Eye and lung irritation; olfactory paralysis,
odour disappears

Sense of smell paralyzed; severe eye and
lung irritation

Pulmonary oedema may occur, especially if
exposure is prolonged

Serious damage to eyes within 30 min;
severe lung irritation; unconsciousness and
death within 4-8 hours; amnesia for period
of exposure; 'knockdown’ '

Breathing may stop within one or two
breaths; immediate collapse



Probable Mechanism of Hydrogen
Sulfide Poisoning
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Table 2 Clinical symptoms after H,S exposure®

“Felt ill” Headache Depression
Visual “fogging” Insomnia Irnitability
Conjunctivitis Sore throat/cough Amnesia
Photophobia Chest pain Disequilibrium
Tearing Dyspnea Convulsions

Eye pain Hemoptysis Pulmonary edema
Nausea Lethargy Cyanosis
Vomiting Abnormal peripheral reflexes ~ Unconsciousness
Anorexia Weakness of extremities Bradycardia

2Compiled from several sources (2, 7, 108).
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Table 6. Odors That Suggest A Diagnosis.

Odor

Bitter almonds
Carrots

Fruity

Garlic

Gasoline
Mothballs

Pears

Pungent aromatic
Oil of wintergreen
Rotten eggs
Peanut butter

Possible source

Cyanide

Cicutoxin (water hemlock)

Diabetic ketoacidosis, isopropanol

Organophosphates, arsenic,
dimethyl sulfoxide (DMSO),
selenium

Petroleum distillates

Naphthalene, camphor

Chloral hydrate

Ethchlorvynol

Methylsalicylate

Sulfur dioxide, hydrogen sulfide

Vacor (rodenticide)
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Probable Mechanism of Hydrogen
Sulfide Poisoning

Cyt.C++ Cyt.C+++
U l NC2

Cyt.at++ MetHb

< H,S » H +HS ——

SHMet Ho

(slow)

1/2 0, OH
f\ SOx + HbO,

H,S Rx Mechanism

Adapted from Smith RP, Gosselin RE: Hydrogen sulfide poisoning, J Occup
Med 1974,21:94. Used with permission
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Utilization of Hyperbaric Oxygen Therapy and Induced Hypothermia
After Hydrogen Sulfide Exposure

Mir J Asif DO and Matthew C Exline MD

Hydrogen sulfide is a toxic gas produced as a by-product of organic waste and many industrial
processes. Hydrogen sulfide exposure symptoms may vary from mild (dizziness, headaches, nausea)
to severe lactic acidosis via its inhibition of oxidative phosphorylation, leading to cardiac arrhyth-
mias and death. Treatment is generally supportive. We report the case of a patient presenting with
cardiac arrest secondary to hydrogen sulfide exposure treated with both hyperbaric oxygen therapy
and therapeutic hypothermia to achieve full neurologic recovery. Key words: hydrogen sulfide;
hyperbaric oxygen; therapeutic hypothermia. [Respir Care 2012:57(2):307-310. © 2012 Daedalus En-
terprises]




The vitamin B12 analog cobinamide 1s an effective hydrogen
sulfide antidote 1n a lethal rabbit model

(A) Hydrogen Sulfide Poisoned Animal

(B)

Cobinamide Treated

Clinical Toxicology (2014), Early Online: 1-8

% Survival
(no antidote) R
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bt W ,30 Ll B : 100 Fig. 3. Survival curve for animal groups receiving continuous infusion
Time(min) Time(min) of NaHS at 3 mg/min until expiration.
Table 1. Experiment summary.
Group # Treatment Group N mg of NaHS (mean)®= SEM range (mg) p vs. control p vs. IV cobalamin
| Control (NaHS alone) 9 03.8+6.2 67.5-123 — 0.1 =NS
2 IV Hydroxocobalamin 7 121.7*13.9 54-153 0.1 =NS -
3 IV Aquohydroxocobinamide ) 261.5+x24 252-270 < 0.0001 < 0.0001
4 IV Sulfitocobinamide 6 170 = 8.8 138-195 < 0.0001 <0.02
5 IM Sulfitocobinamide 6 13344 114-144 < 0.0003 0.48 =NS
¥ IM Dinitrocobinamide 8 1654+194 87-267 <0.01 0.09




