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Abstract:Carbon monoxide has a toxic effect on the human body, causing serious
health consequences, especially with prolonged or highly concentrated exposure. It is
dangerous to humans because when it enters the body, it binds to the hemoglobin in the
blood, preventing normal oxygen transfer. Even small concentrations of CO can cause
poisoning, and at high levels, it can lead to death.
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AHHOTANUA: Yeapuwiil 2a3 okazvléaem MOKCULECKoe 8030elcmaue Ha 4ello8edecKull
Op2anusM, NPUBOOsL K CePbe3HbIM NOCAeOCMBUAM O/ 300P08bsl, 0COOEHHO NPU OIUMETbHOM
UluU 6blICOKOKOHUERMpUpoO6anHHOM 8030€elicmeul. On saensiemcs onacHvim 0 yejloeexka, makxk
Kak npu nonaoanuu 6 Op2aru3m cesAsvleaemcs ¢ 2eM027100UHOM Kpoeu, npenimcmeys
HOpMAbHOMY nepenocy Kuciopoda. [lasce nebonvuwiue xonyeumpayuu CO mozym
6bl3bleaNntb ompaejenue, d npu 6blICOKUX YpPOBHAX — npueecmu K CMepmu.

Kuarouessbie cioBa: CO, kapbooxcuecemoznobun, ATD, kuciopoo,

Annotatsiya:Uglerod oksidi inson tanasiga toksik ta'sir ko'rsatadi, aynigsa uzoq vaqt
yoki yugori konsentratsiyali ta'sir gilish bilan jiddiy sog'lig uchun ogibatlarga olib keladi.
Bu odamlar uchun xavflidir, chunki u tanaga kirganda, u qondagi gemoglobin bilan
bog'lanib, kislorodning normal o'tkazilishiga to'sqinlik qgiladi. CO ning kichik
konsentratsiyasi ham zaharlanishga olib kelishi mumkin va yuqori darajada o'limga olib
kelishi mumkin.

Kalit so'zlar: CO, karboksigemoglobin, ATF, kislorod,

INTRODUCTION

Carbon monoxide (CO) is a colorless, tasteless, and odorless gas that is formed by the
incomplete combustion of carbon-containing substances. It has a toxic effect on the human
body, and its effects can be dangerous, especially in conditions where the concentration of
CO in the air is high. The mechanism of action of carbon monoxide on the body: Binding to
hemoglobin: CO has a much higher affinity for hemoglobin (about 200-250 times higher
than oxygen), which leads to the formation of carboxyhemoglobin (COHb). This reduces
the blood's ability to carry oxygen, which can cause hypoxia (oxygen starvation) of tissues
and organs. Impaired cellular respiration: Carbon monoxide can also inhibit cellular
respiration by disrupting the function of mitochondria in cells and reducing energy (ATP)
production. Toxic effects on the central nervous system: Due to a lack of oxygen to the
brain, carbon monoxide can cause headaches, dizziness, nausea, weakness, confusion, and
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in severe cases, loss of consciousness and even death. Cardiac problems: Carbon monoxide
can cause rapid heartbeat, high blood pressure, and other cardiovascular problems due to
oxygen starvation of the body.Chronic effects: Long-term exposure to carbon monoxide can
lead to cognitive impairment, worsening cardiovascular health, and an increased risk of
heart attacks and strokes. Symptoms of carbon monoxide poisoning can range from mild
(headache, weakness) to severe (loss of consciousness, seizures). If a person is exposed to
high levels of CO, they should be taken to fresh air immediately and medical attention
sought. Carbon monoxide (CO) is a colorless, odorless, and tasteless gas formed during the
incomplete combustion of carbon-containing substances. It is one of the most dangerous
chemical compounds, as its presence in the air is difficult to detect without special
equipment. The mechanism of the toxic effect of carbon monoxide. The main mechanism of
CO's effect on the body is its ability to bind to blood hemoglobin, forming
carboxyhemoglobin (COHDb). This reduces the blood's ability to carry oxygen, leading to
tissue and organ hypoxia. Carbon monoxide has a much higher affinity for hemoglobin
than oxygen, making its uptake into the body particularly dangerous. Hemoglobin Binding
and Hypoxia Carbon monoxide binds to hemoglobin approximately 200-250 times more
strongly than oxygen. This means that even relatively small concentrations of CO in the air
can significantly reduce the oxygen content of the blood.As a result, the body's cells begin
to suffer from oxygen starvation, which is especially dangerous for tissues that are sensitive
to oxygen deficiency, such as the brain and heart. Impaired cellular respiration
Carboxyhemoglobin not only limits oxygen transport, but also disrupts the process of
cellular respiration in the mitochondria - the structures responsible for energy production in
cells. This further aggravates oxygen starvation and reduces the efficiency of metabolism in
the body's cells. Symptoms of carbon monoxide poisoning. Symptoms of carbon monoxide
poisoning may appear depending on the concentration of gas in the air and the duration of
exposure. They include:

1. Mild poisoning (CO concentration 0.1-0.2%):

Headache.

Dizziness.

-Nausea and vomiting.

-Fatigue, weakness.

2. Moderate poisoning (CO concentration 0.2-0.5%):

-Increased respiratory rate.

-Confusion.

- Impaired coordination of movements.

- Increased heart rate.

3. Severe poisoning (CO concentration above 0.5%):

Loss of consciousness.

Convulsions.

Respiratory arrest and heart failure.

Death.
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Pathophysiological changes

Carbon monoxide causes several key changes in the body:

Central nervous system. Since the brain is an organ that requires a lot of oxygen, its
cellular functions are quickly disrupted. This leads to headaches, dizziness, confusion, and
loss of consciousness.Cardiovascular system. Due to a decrease in oxygen supply to the
myocardial tissue (heart muscle), the risk of ischemia increases, which means that the
likelihood of myocardial infarction and arrhythmias increases.Liver and kidneys. Under
hypoxic conditions, metabolic processes in the cells of the liver and kidneys are disrupted,
which can lead to their damage and further deterioration of function.

Chronic effects

Long-term exposure to carbon monoxide can lead to the development of various
diseases, such as chronic heart disease, deterioration of cognitive functions, and an
increased risk of strokes and heart attacks. Repeated CO poisoning can lead to the
accumulation of carboxyhemoglobin in the blood, which worsens the general hypoxia of the
body and disrupts the normal functioning of organs.

Diagnosis and treatment

Diagnosis of carbon monoxide poisoning is based on clinical symptoms, as well as on
the analysis of the level of carboxyhemoglobin in the blood. To confirm the diagnosis, a
blood gas analysis is used, which allows you to accurately determine the degree of
poisoning.

Treatment of carbon monoxide poisoning includes:

1. Immediate removal of the victim from the area of exposure to carbon monoxide, to
fresh air.

2. Oxygen therapy. The introduction of pure oxygen through a mask or through
hyperbaric oxygen therapy allows you to accelerate the removal of carbon monoxide from
the body.

3. In severe cases, it may be necessary to use a hyperbaric chamber to accelerate the
displacement of carbon monoxide from the blood.

Prevention

To prevent carbon monoxide poisoning, it is recommended to:Install and regularly
check the serviceability of household appliances that use fuel (stoves, gas stoves, heating
systems).Ensure good ventilation in rooms where gas equipment is used.Install carbon
monoxide detectors in living and working areas.Regularly check chimneys and ventilation
ducts.

Mechanism of Harm

When carbon monoxide is inhaled, it enters the bloodstream and binds to hemoglobin,
the protein in red blood cells responsible for transporting oxygen. This forms
carboxyhemoglobin, which interferes with hemoglobin’s ability to carry oxygen. As a
result, oxygen delivery to vital organs, such as the heart and brain, is significantly reduced,
leading to various health complications. The impact on the body can range from minor
symptoms to life-threatening conditions.Long-Term Effects of Carbon Monoxide
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Poisoning:While the immediate effects of CO poisoning can be severe, some individuals
may also experience long-term consequences, even after the gas is no longer present. These
effects may include:Cognitive issues such as memory problems and difficulty
concentrating.Psychological effects, including anxiety and depression.Permanent
neurological damage in severe cases, resulting in motor impairments and other
disabilities.qgHeart damage, especially in individuals with pre-existing cardiovascular
conditions, as the lack of oxygen can strain the heart muscle.

Recent Incidents Highlighting CO Risks

Several recent incidents have underscored the dangers of carbon monoxide exposure.
For instance, in early 2025, a family tragedy occurred in Costa Rica when 14-year-old
Miller Gardner died due to carbon monoxide poisoning. The source was traced to high
levels of CO in their hotel room. Similarly, three American women were found dead in a
Belize resort, with CO poisoning determined to be the cause of their deaths, likely due to a
malfunctioning water heater. In Baltimore, restaurateur Costas Triantafilos tragically died
after accidentally leaving his car running in a garage, leading to CO buildup inside his
home.

Prevention and Safety Measures

Given the potential severity of CO poisoning, prevention is key. Here are some critical
safety measures to reduce the risk of exposure:Install Carbon Monoxide Detectors: Place
CO detectors in sleeping areas and near all fuel-burning appliances. These devices provide
early warnings of CO buildup, allowing for quick evacuation. Ensure Proper Ventilation:
Regularly check and maintain heating systems, stoves, fireplaces, and other appliances to
ensure they are properly vented to the outdoors. Never Use Gasoline-Powered Devices
Indoors: Do not use generators, grills, or other gasoline-powered equipment indoors or in
enclosed spaces like garages.Avoid Leaving Vehicles Running Indoors: Never leave a car
running in an attached garage, even with the garage door open. Carbon monoxide can
quickly accumulate in these enclosed spaces. Know the Symptoms: Familiarize yourself
with the symptoms of carbon monoxide poisoning, such as headache, dizziness, nausea, and
confusion. If you suspect CO exposure, move to fresh air immediately and seek medical
attention.

Carbon monoxide is one of the most dangerous and difficult to recognize toxins,
exposure to which can lead to serious illness or even death. Because of its stealth, it is
important to take precautions and seek medical attention at the first sign of poisoning.
Understanding the mechanism of action of CO and timely intervention can prevent tragic
consequences from its exposure.
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