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Carbon Monoxide Kills - the “Silent Killer"

Carbon Monoxide (CO) ¢g8 s o) ol e
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. . . . * * *
Of all reported non-fire carbon‘monoxude incidents, almost i e G
9 out of 10 take place in the home. [EE for CO exposure is

from 6pm-10pm

. : w
Potential Sources of — *

CARBON MONOXIDE

Any fuel-burning
appliances which
clogged chimneys are malfunctioning
or improperly
installed can be a
source of CO.

fireplaces

_______________________________________________

water heaters space heaters

ovens & stoves pipe leaks

automobiles

furnaces
P daals o gend) Jle

fueled
power tools
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SOURCES: International Associatian of Certified Home Inspectors. Inc.; The Natianal Institutes of Health
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Carboxyhaemoglobin > e L
(COHD)

. 6% s> ) (sl die 5 294 A COHb deay Cus | avall JAI CO J (2nhs zl) ellia .
COHDb (%) = 100/[1 + (643/ppm CO)].

%COHb = RMV x [CO]J x time

1respiratory minute volume = 6 L./ min
B daala p gaudl ple 6
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Inhaled carbon
monoxide (CO)
enters the
bloodstream

the tissue
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4-5 hours = sualll jazll

. Carbon monoxide : i - .
' leaves the blood &, CpanS oY) 2 g 5 Al T
o s 40-80 minutes saill jeall
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How does CO bind

to myoglobin and
hemoglobin?
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H[I:# ll'.‘IrH HC™ 'i'.:H
HH—:l: HN _?
Heme model CO-myoglobin
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CO + Haemoglobin = carboxyhaemoglobin.

Hemoglobin carries
oxygen and carbon dioxide

.. S’Qd.

Hemoglobin
Red blood cell

Carbon monoxide
binds very tightly
to hemoglobin

D

9

Oxygen and carbon dioxide
can no longer be carried
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Myoglobin Hemoglobhin

B Gnsle sl 5o SI dasi
S35 ¢ Cmsle sanell (e JS) Al
loria alias) g lal) dliae oy
8 AanSY) il 8lE ) sl
AoV

é&.ﬁ.\a.‘l.alé PM\P.\G 9




CO O3Sl aasS gl JoY dvacdl 4V

COMPLEX| COMPLEX I
NADH-CoQ succinate

HY € ™~
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{ N m COMPLEX Il COMPLEX IV
NADH=~, ,—succinate cytochrome

cytochrome

.
NAI_I;‘I CITRIC ACID fumarate bc; complex c oxidase
CYCLE
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Headaches  Nausea  Dizziness Breathlessness Collapse Loss of
consciousness
& Laall g lall Laa dpanadly 3 5il5al) gliac ) i
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Death (especially if not removed from exposure)

Seizure, Unconsciousness, Heart Attack

Confusion, Blurred Vision, Shortness of Breath, Pounding
Headache, Uncontrolled “Sleep”, Vertigo, Loss of
Coordination, Chest Pain, Memory Loss

Impaired Judgment, Difficulty Breathing, Blurring of Vision,
Bad Headache, Increasing Drowsiness, Stomach Pain

20-30 Drowsiness, Headache, slight increase in Respiratory Rate,
Dizziness
Slight Headache, Nausea
None
Increasing % Typical Symptoms of Carbon Monoxide Poisoning.
of Carbon lote: Headoche (s the most common sympéom,
Monoxide in Coution: People experience dfferent symptoms of dfferent interitvs

L. ond in different orders. Ths is only o guide.
the Blood s dadls asaud)

Symptoms of
Carbon monoxide poisoning

Dizziness
Headache

Disorientation
Impairment of

the cerebral function
*+ Coma

* Visual
disturbances

* Disease of the
heart and respiratory

Muscle weakness
Muscle cramps
Seizures

Nausea

* Aggravation of
preexisting
diseases
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Carbon Monoxide Poisoning

: dead In bed "oy | knowy ey
E asy to diagnose and L s e
treeat -- of thuril. af ik, "
T ahae el = thoze headaches |

bad home Wﬁﬁ

furnace
=
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carbon monoxide
Cherry Red Li«sidny:% cyanide Koy

PN hypothermia ek
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: . Loss of consciousness
Indications for Carboxyhemoglobin >25%

treatment Age older than 36 years
Severe metabolic acidosis

Abnormal neurologic examination (cerebellar dysfunction)
Cardiovascular dysfunction :
Exposure to carbon monoxide for more than 24 hours
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e COHDb level: normal levels between 0 and 5 % co-oximeter

Smokers 6-10 %

. * CO in blood by infrared spectrophotometry
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THE DaILY HERALD

e b T Pt N —— T B - —— 0

5 dead after taking Tylenol
capsules ﬂlled with cyamde
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Inorganic salts

NaCN
KCN
HgCN

E <

Warning Poison

Sodium cyanide

will e paesent an, or rascod sbhase, the grouod
&

e DO NOT ouch bair
e WATCH CHILDREN art all simes

e« Poison bairts o
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Cyanide (CN) uilbud)
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Organic compounds

Acetonitrile CH3CN
Acrylonitrile (C 3 H 3 N)

T
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H H
| P450 |

H—?—GEN H—C=N + ?ZD
H H
Acetonitrile Hydrogen Formaldehyde
cyanide

HO

HO oH O

Amygdalin 5 O

N_ C=N
| A
OH —0—C

Y
H—C=N
Hydrogen ;{
cyanide |
=0

HO o
I
HO  oOH™—OH @

Glucose (2) Benzaldehyde

HO
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2 H*+ %0, — H,0

(Necessary for ATP generation)

V &

Ferric ion
(Fe2%)

— Anaerobic metabolism .
—] Lactic acidosis

Cytochrome
oxidase ag

Mitochondrion

Abbreviation: ATP, adenosine triphosphate.

(Bediad a.a.nle ew-“ ?‘b 24




Cytochrome oxidase
complex

Red blood cells

Cyanide

Mitochondria

Human cell
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‘ daxq CN—-cytochrome oxidase—Fe ™3 complex, (at cytochrome a3) ‘
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I. Rhodanese (thiosulfate-cyanide sulfurtransferase)

II. PB-mercaptopyruvate-cyanide sulfurtransferase,

il g o 6SE awilaall () ¢ il gl Jie ¢ Sy ySlb ¢ e e Cy 58I 8 Rhodanese a k) s
(i AL s 4l et ) s ¥ (i ) asiand) iy 5

Y sl g ) LY

methemoglobin (methHb). & k) Gab 02 shu CN (0 Aiida DS A1) (S
cyanocobalamin (YU sS sibuadl JS& hydroxocobalamin Gme¥L sS (oS 5 ynell aill) b 5,

28



e 2kl aeudll
G oall i Gliril

Ailud! Balal) dpacd) () e

CYANIDE
POISONING
SHOULD BE
SUSPECTED

IF THESE
INDICATORS
ARE PRESENT

confusion and

Altered mental
status (such as
disorientation)

Exposure

to fire or
smoke in an
enclosed area

Soot around
mouth and/or
nose
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Symptoms after exposure to high vapor concentrations may include the following:

¢ [ransient hyperpnea and hypertension 15 seconds after inhalation
e Convulsions in 30-45 seconds
¢ Loss of consciousness in 30 seconds

. ¢ Respiratory arrest in 3-5 minutes .

¢ Bradycardia, hypotension, and cardiac arrest within 5-8 minutes of exposure
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The Cyanide Antidote Package

1. Amyl nitrite inhalant, 0.3 mL (12 aspirols)
2. Sodium nitrite, 300 mg in 10 mL (2 ampoules)
3. Sodium thiosulfate, 12.5 g in 50 mL (25% solution, 2 ampoules)

Cyanide Antidote Kit




The Cyanide Antidote Package
= Amyl nitrite g b Al s dle gadinall iy

ﬁ

= Sodium nitrite sl » Cyanomethemoglobin

Hb-Fe*? + NO> — Hb-Fe™> + NOs3;
[(H] [O] methHB[O] [H]

Hb-Fe™ + CN-cytochrome-Fe™> — CN-Hb-Fe™ + cytochrome-Fe ™

5 SIS #1518 Aaa U 5 shaddl Gl ¢ G GulSaiD il g e e Csle garine giland) oY 15k
il 558 A 4l a8 Jal (e p g0 geall il o elae) Gapk GeCN bl

" Sodium Thiosulfate + Cyanomethemoglobin »  Thiocyanate

CN-Hb-Fe*® + Na»,S$,0; — CN-S + Na,SO; + Hb-Fe™

= Methylene blue+ Methemoglobin > Hemoglobin =



Cyanide Antidote

Hemoglobin
ﬂ Nitrites
Methemoglobin
Cyvta-a, o=, Cyanide : £
Mitochondria =777% ER N SRS
e -y

Cyvanomethemoglobin

Sodium :
Thi 1fat Sodium
iosulfate >
‘ Thiocyanate
Rhodanese

Sodium nitrite is rapidly effective but can cause life-threatening toxicity, whereas sodium
thiosulfate has a somewhat delayed effect but is far safer

(Bdiad 3“19 ?M‘ ?‘b 34
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blue | reductase VV CN*—:1->—<~:— HoS w‘ ‘ 5

CyanoMetHb Yt 33°" eytas™ g imvetHb

Sodium
thic}sulfatel Hhﬂda”959><

Y
Thiocyanate 502 H20 OxyHb +
+
i (SCN) ~ +2H SO ,
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Hydroxocobalamin

Sl aulad) e (p2aWL oS S 5 Hnell 2ay
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(1,000 meg/mi )

NDC 0591-2888-30 &
30 mL Sterile Muitipie Dose Vial

Hgﬁ:oxg;obalanh }

30,000 mcg/30 mL
(1,000 mcg/mL)

FOR INTRAMUSCULAR USE ONLY

‘J Watson@ Rx only
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Cyanocobalamin

Hydroxocobalamin

Cytochrome oxidase
complex

Cytochrome oxidase
complex
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C| |4-dimethylaminophenol (4-DMAP)
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Smoke inhalg

CYANIDE

* Chest tightness
- Hypotension

« Altered mental status
(eg. confusion,
disorientation)

« Mydriasis

» Tachypneal
Hyperpnea (early)

« Bradypneal/Apnea (late)

» Hypertension (early)/
Hypotension (late)

« Cardiovascular collapse

« Plasma lactate
concentration 28 mmol/L

COMMON TO BOTH

= Headache
+ Nausea

= Vomiting
* Confusion
= Dyspnea
= Coma

« Seizure

CARBON MONOXIDE

= Dizziness

= Vertigo

= |Irritability

* Flu-like symptoms

« Fatigue

= Delirium

= Ataxia

= Loss of consciousness
= Chest pain

= Myocardial infarction
= Stroke




