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Delayed neurological or psychiatric sequelae ( DNS) :
occur in up to 67% of survivors of CO poisoning
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CO leads to hypoxia by the formation of carboxyhaemoglobin, preventing normal
oxygen delivery to the tissue.

Hemoglobin carries

oxygen and carbon dioxide Q Carbon monoxide

binds very tightly
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Oxygen and carbon dioxide
can no longer be carried
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"...zone with functional impairment but with morphologic integrity, which has the capacity to recover if perfusion is performed..”
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QUEEN SQUARE - 2 o CO poisoning = generalized hypoxia/anoxia’

CO-Hb and sites for oxygen

Low oxygen

pressure at / - :
high altitude Gl k The , a cluster of specialized cells

in the carotid artery, detects low oxygen levels
in the blood and alerts the brain.

In response, the br sends signals
to the rest of the body to...

——Q increase breathing rate and
\ constrict vessels in the

g e 3 i O Increase { rate
Less sites available for Oy ——p Leads to hypoxemia
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O dilate

in arms, legs,
hands, and feet

CO inhibits oxygen-dependent processes and mitochondrial respiration
oxygen.

Air ‘ ARGE!
160 mmHg
Lungs | F l 20 kPa

Tissue 1-5 kPa

Mitochondria 0.5-1.3 kPa

@10 mmHg

Is blocked in the absence
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ll Management

S"

- A
—— ,' = : Immediate removal from CO source.
| f ’ l ' , ’ ,T’ ’ m Smoke inhalation — assume CO poisoning.

P J‘,'- 100% O, via non-breather mask.

+/- Hyperbaric oxygen therapy (poor evidénce).
' Repeated ABG to monitor.
Treat any metabolic acidosis (lactic acid).

e— Low levels (<10%) — admission not needed *
* Unless pregnant / extreme age / anaemia or CVD.

First line treatment of patients with CO-poisoning is 100% high flow or hyperbaric oxygen
application.




BHEEN Sa0ARE CO triggers ROS production with oxidative burst during reoxygenation

INSTITUTE OF NEUROLOGY

normoxia

(®))
(@)

(@)
o

N
o

N
o

10

DHE fluorescence, %
w
(@]

o

10 20 30 40 50 60
hypoxia Time (min)




GUEEN SOUARE Ischaemia and CO ingestion, both trigger ROS production from different cellular sources
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CO-induced ROS production is dependent on various sources
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glucose
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CO-induced oxidative stress is maximal at the time of re-introducing the oxygen

reoxygenation reoxygenation
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GUEEN SaUARE Ischemia-Triggered Glutamate Excitotoxicity in neurons
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INSTITUTE OF NEUROLOGY Mitochondrial calcium overload at reoxygenation leads to CO-induced cell death
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INSTITUTE OF NEUROLOGY Inhibition of mitochondrial calcium uptake protects neurons against CO-induced

cell death at reperfusion
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INSTITUTE OF NEUROLOGY Inhibition of mitochondrial calcium uptake protects neurons against CO-induced

cell death at reperfusion
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m Inhibition of mitochondrial calcium uptake protects neurons against CO-induced
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m Inhibition of NADPH oxidase and mitochondrial uptake protects neurons
NSTHUTEOF NEUROLOGY against CO-induced cell death
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Identification of the most effective compound
against reoxygenation-induced neurotoxicity,
following CO poisoning
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