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Hydrocarbons are a large class of organic compounds composed solely of hydrogen and carbon,

all of which can be toxic if inhaled or ingested. Hydrocarbons have a wide range of household

and industrial applications, especially as fuels (e.g., gasoline), solvents (e.g., turpentine), and

lubricants (e.g., mineral oil). Chlorinated and aromatic hydrocarbons have a particularly severe

toxicity and their occurrence is generally restricted to industrial uses. At low doses, exposure to

household hydrocarbons may manifest with coughing, nausea, vomiting, , signs

of , and other neurological symptoms such as , , and

tremors. High doses can cause potentially fatal . Chronic exposure may cause

rashes, , chronic , and cognitive impairment. Chlorinated and

aromatic hydrocarbons may furthermore cause severe symptoms already in acute exposure

and at relatively low doses, including  (a hallmark of  toxicity) and other

dermatological manifestations (e.g., skin irritation, , skin pigmentation), loss of

consciousness, numbness, and decreased immune response. In chronic exposure or at high

doses, they may have , , , carcinogenic, and 

effects. Industrial accidents have led to severe effects in the general population including in

Vietnam, via contamination of  with  and the contamination of rice bran oil

in Kyusho, Japan, with  in 1968 ( ).

Halogenated hydrocarbons

Overview

Fluorinated or 

From biomass burning or natural production by fungi/bacteria 

: formerly widely used in �re extinguishers, refrigerants, dry-cleaning �uids, and

propellants

Examples: chloroform, carbon tetrachloride

Summary

signs of hypoxia

CNS depression agitation hallucinations

arrhythmias

peripheral neuropathy headaches

chloracne dioxin

hirsutism

nephrotoxic hepatotoxic neurotoxic teratogenic

Agent Orange TCDD

PCB Yusho disease

Overview

chlorinated hydrocarbons

CCl4

Start your trial, and get 5 days of unlimited access to over 1,100 medical articles and 5,000 USMLE and

NBME exam-style questions.

START FREE TRIAL

 Evidence-based content, created and peer-reviewed by physicians. Read the disclaimer

Collapse all sections START FREE TRIAL LOG IN

https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Z76ac477765fb82d300423ef36f999554
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Z6cc5b47d8ba45e00f9fc62d31995d88d
https://www.amboss.com/us/knowledge/Cough#Z53178f74af701c6933574f4f111d6391
https://www.amboss.com/us/knowledge/Nausea_and_vomiting#Z2f0b48ef2acaab783b03e4c8d2404f90
https://www.amboss.com/us/knowledge/Nausea_and_vomiting#Z2f0b48ef2acaab783b03e4c8d2404f90
https://www.amboss.com/us/knowledge/Respiratory_failure_and_arrest#Z85d4285d40020281c193bd5b1017f75f
https://www.amboss.com/us/knowledge/Approach_to_the_agitated_or_violent_patient#Z83dd810fd775ad51265473f4c724419f
https://www.amboss.com/us/knowledge/Mental_status_examination#Z9fa12826259e9181f9e4f023d7c20096
https://www.amboss.com/us/knowledge/Tremor#Z31783b886c5b864e996ac90b710d2de9
https://www.amboss.com/us/knowledge/Overview_of_cardiac_arrhythmias#Ze688ba61de47d1456aee769e72c55a4c
https://www.amboss.com/us/knowledge/Polyneuropathy#Z05ae6949b17de29f8671eb78b5df08be
https://www.amboss.com/us/knowledge/Headache#Z67ba0252fff6842349617790ed19ae54
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Z6cc5b47d8ba45e00f9fc62d31995d88d
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Zcc479b3cf9c2f57c49d1d581c20bd57e
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Zd9002651ba752d0dbb6a09d46d93f77a
https://www.amboss.com/us/knowledge/Skin_and_skin_appendage#Z84ffaf83e57bb0cc8eb7c50bbc266078
https://www.amboss.com/us/knowledge/Polycystic_ovary_syndrome#Zc371355193435f37a79914efcd4de609
https://www.amboss.com/us/knowledge/Skin_and_skin_appendage#Z84ffaf83e57bb0cc8eb7c50bbc266078
https://www.amboss.com/us/knowledge/Syncope#Z2ed67ae59bb1fc81da3b05f78960c0c5
https://www.amboss.com/us/knowledge/Innate_immune_system#Zec78b6e5eb50f21c8c46330bb0b1ab45
https://www.amboss.com/us/knowledge/Acute_kidney_injury#Zdff31ca0dfaab4b6273b6e44c25b8cca
https://www.amboss.com/us/knowledge/Tetanus#Z81b8bc3a8b2398c2b38877a6a7aff6db
https://www.amboss.com/us/knowledge/General_oncology#Zf10d0d2ce29a1fff869f5cd5a7547000
https://www.amboss.com/us/knowledge/Teratogenesis#Z94fc7dcf0faf77af8f9cae385d9050d8
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Z69692caac2102a37ebb9badb42c7c961
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Zf2a94a1007053dc722f7db222c5caab1
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Z397dcdb3056a3ecd38fa760b5dadac86
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Z10d12f4d6c7b2d0ba3d1d48c1f0e2261
https://www.amboss.com/us/account/register?nextLink=%2Farticle%2F050eig
https://www.amboss.com/us/disclaimer
https://www.amboss.com/
https://www.amboss.com/us/account/register?nextLink=%2Farticle%2F050eig
https://www.amboss.com/us/account/login?nextLink=%2Farticle%2F050eig


Polychlorinated dibenzodioxins ( ; ) and polychlorinated dibenzofurans (

)

Overview

Not commercially produced; mostly byproducts in the manufacture of other chemicals

(e.g., , pesticides), combustion processes (e.g., waste incineration, automobile

emissions), or organic decomposition (e.g., compostation, sewage)

Very stable,  compounds that are absorbed via contaminated foods, mainly of

animal origin (e.g., beef, dairy products, and chicken), or via environmental exposure,

mainly as an occupational hazard involving inhalation or skin contact

Accumulate in  and, therefore, eventually reach toxic levels with continued

exposure to even small amounts 

Almost all  and  are classi�ed as probable human carcinogens (group 2A

carcinogens)

Examples

 ( ): best known for being a contaminant in the

herbicide Agent Orange used by the US military during the Vietnam War and the release of

several kilograms in Seveso, Italy, as a result of an industrial accident.

 (TCDF)

Clinical features

Acute toxicity: chloracne

Mild cases: increased oiliness of the skin, large number of  around the eyes,

�uid-�lled cysts,  and hair thickening  

Severe cases: acneiform eruptions of , cysts, and , mainly behind the

ears and on the cheeks; scarring is possible

Treatment: symptomatic and exposure avoidance 

Prognosis: symptoms typically resolve within 2 years of exposure cessation.

Chronic toxicity

Cancer: especially blood cancers such as , ,

; urogenital cancers such as bladder and ; and

Birth defects: especially 

Endocrinological dysregulation:  disturbances, altered  levels,

dioxins PCDDs PCDFs

PCBs

lipophilic

fatty tissue

PCDDs PCDFs

2,3,7,8-tetrachlorodibenzodioxin TCDD

2,3,7,8-tetrachlorodibenzofuran

blackheads

hirsutism [1]

pustules blackheads

leukemia Hodgkin lymphoma

Non-Hodgkin lymphoma prostate cancer

lung cancer

spina bi�da

thyroid testosterone

pathological glucose tolerance
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 (e.g., sedation, , blurry , sensorimotor   ,

, )

Cardiotoxicity (e.g., )

 (e.g., nephritis, nephrosis, and )

 (centrilobular fatty change, congestion, and  of the liver due to

)

Polychlorinated biphenyls ( )

Overview

Formerly used in coolants and insulators for transformers and electrical capacitors,

hydraulic �uids, as plasticizers for paints and plastics, and as sealants for caulking

Manufacturing was banned in the US in 1979. 

Very stable,  compounds that are absorbed via contaminated foods, mainly of

animal origin (e.g., beef, dairy products, and chicken), or via environmental exposure,

mainly as an occupational hazard involving inhalation or skin contact 

 are mainly released into the environment from waste (e.g., electrical transformers,

-containing consumer products)

Classi�ed as probable human carcinogens (group 2A carcinogens)

Examples: 3,3′,4,4′-tetrachlorobiphenyl, 3,3′,4,4′,5-pentachlorobiphenyl 

Clinical features

Acute toxicity

Yusho disease  : In 1968 in northern Kyushu, Japan, -contaminated rice bran oil

was sold to poultry farmers and consumers, resulting in a mass  of about

14,000 people and the death of 400,000 birds. 

Clinical features

Acneiform eruptions;  of skin, nails, , and gingiva

Ocular discharge

Decreased immune response

Menstrual irregularities

Neurotoxicity headache vision polyneuropathy

chronic toxic encephalopathy coma

arrhythmias

Nephrotoxicity renal failure

Hepatotoxicity necrosis

free radical damage

 is a hallmark symptom of  toxicity.Chloracne dioxin

PCBs

lipophilic

PCBs

PCB

[2]

PCB

poisoning
[3]

hyperpigmentation conjunctiva
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Numbness of limbs

Psychomotor impairment

Chronic toxicity 

Cancer (mainly lung and liver)

Birth defects, delayed growth, 

Endocrinological dysregulation:  inhibition/imitation, reduced

Chlorinated alkenes

Overview

Used in the production of polyvinyl chloride ( ) plastics , as refrigerants, and in the

organic synthesis for adhesives

Known to be toxic to aquatic life and classi�ed as human carcinogens (group 1A

carcinogens)

Some substances (e.g., ) have high vapor pressure and emit volatile

organic compounds ( ) 

Can be emitted from solids and liquids

Pose short- and long-term health risks (see below)

Household items that emit  include paints, cleaning supplies, pesticides, of�ce

equipment, and glues.

Examples:  ( ), , trichloroethylene ,

tetrachloroethylene, methylene chloride

Clinical features 

Acute toxicity

Drowsiness, , visual disturbances, 

Skin, eye, , and respiratory tract irritation

Chronic toxicity (vinyl chloride disease)

-like skin changes

Acroosteolysis 

Cancer: , blood, brain, and 

Thought to cause birth defects

[4]

developmental delay

estrogen

thyroid hormones

Nephrotoxicity

PVC

trichloroethylene

VOCs [5]

VOCs

chloroethylene vinyl chloride trichloroethylene

[6]

ataxia coma

mucous membrane

Scleroderma

hepatic angiosarcoma lung cancer
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Diagnostics: detection of thiodiglycolic acid in urine

Aromatic hydrocarbons

Overview

Hydrocarbons that contain at least one aromatic ring

Found in solvents, glues, nail polishes, cigarette smoke, car emissions, paints

Examples

Benzene

Benzene derivatives: a hydrocarbon (e.g., xylene, toluene), amine group (e.g., aniline), or a

nitro-compound (e.g., nitrobenzene) attached to a benzene ring

Polycyclic aromatic hydrocarbons

Overview 

Class of organic substances characterized by the presence of at least two fused aromatic

rings

Found in natural sources (e.g., coal, bitumen), but also form as the result of incomplete

combustion (e.g., wood, garbage, tobacco, fossil fuels and their derivatives)

Ubiquitous contaminants in the environment

Exposure via the respiratory tract (e.g., breathing in vehicle exhaust), digestive tract (e.g.,

intake of charcoal-grilled meat), and skin (e.g., coal, tar)

Classi�ed as possibly carcinogenic to humans (group 2B carcinogens)

Examples: , 

Clinical features

Acute toxicity: possible  of the skin

Chronic toxicity

Cancer: especially lung, skin ( ), esophagus, , ,

bladder, and breast 

,  

Chlorinated aromatic compounds

Overview

Used in the production of herbicides, pesticides, and rubber

[7]

naphthalene methylbenzene

hyperpigmentation

chimney sweeps' carcinoma colon pancreas
[8]

Hepatotoxicity nephrotoxicity [9]

Cataract

Start your trial, and get 5 days of unlimited access to over 1,100 medical articles and 5,000 USMLE and

NBME exam-style questions.

START FREE TRIAL

 Evidence-based content, created and peer-reviewed by physicians. Read the disclaimer

START FREE TRIAL LOG IN

https://www.amboss.com/us/knowledge/Skin_and_skin_appendage#Z8561c08e2a18efd66e73473f4b441978
https://www.amboss.com/us/knowledge/General_oncology#Zb4be59e7a3b1e4f5de0bf364741c35f6
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Zee7883c5f217ee141dfb38e7725d1bb6
https://www.amboss.com/us/knowledge/Organic_solvent_toxicity#Zb259c41a2afce47e9d9e6a27220d2820
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Zee7883c5f217ee141dfb38e7725d1bb6
https://www.amboss.com/us/knowledge/Skin_and_skin_appendage#Z84ffaf83e57bb0cc8eb7c50bbc266078
https://www.amboss.com/us/knowledge/General_oncology#Zf10d0d2ce29a1fff869f5cd5a7547000
https://www.amboss.com/us/knowledge/General_oncology#Zf10d0d2ce29a1fff869f5cd5a7547000
https://www.amboss.com/us/knowledge/Hydrocarbon_toxicity#Z3646691d60dd67f6faf427a58b47a87d
https://www.amboss.com/us/knowledge/Skin_and_skin_appendage#Z84ffaf83e57bb0cc8eb7c50bbc266078
https://www.amboss.com/us/knowledge/Airways_and_lungs#Z5a964768554f93e7967999032fda236f
https://www.amboss.com/us/knowledge/Skin_and_skin_appendage#Z84ffaf83e57bb0cc8eb7c50bbc266078
https://www.amboss.com/us/knowledge/Esophagus#Zbef3d9b02e684352759e6e1de6190d7a
https://www.amboss.com/us/knowledge/Large_intestine#Ze19293358dc6c65dc95f936bb8fca493
https://www.amboss.com/us/knowledge/Pancreas#Z0842648c05a9f12b182c77d4baeb7a3a
https://www.amboss.com/us/knowledge/Overview_of_the_urinary_tract#Zb39fa0c160d5f2d2d45d0f06da0f4fcf
https://www.amboss.com/us/knowledge/The_breasts#Z1b473b16a0c304b8376bbf09eefde16e
https://www.amboss.com/us/knowledge/Acute_kidney_injury#Zdff31ca0dfaab4b6273b6e44c25b8cca
https://www.amboss.com/us/knowledge/Cataract#Zf722b1c4734b352eeb442f7e2a5a5fb5
https://www.amboss.com/us/account/register?nextLink=%2Farticle%2F050eig
https://www.amboss.com/us/disclaimer
https://www.amboss.com/
https://www.amboss.com/us/account/register?nextLink=%2Farticle%2F050eig
https://www.amboss.com/us/account/login?nextLink=%2Farticle%2F050eig


Classi�ed as group D carcinogen (i.e., not classi�able as to human carcinogenicity due to

limited data)

No information available regarding developmental and/or reproductive effects

Examples: chlorobenzene, chlorophenol

Clinical features 

Acute toxicity: loss of consciousness, muscle spasms

Chronic toxicity:  (e.g., numbness, , muscle spasms)

Aliphatic hydrocarbons

Overview

Hydrocarbons joined in a linear chain or by a non-aromatic ring

Found in gasoline or kerosene (solvents, , lighter �uid, furniture polishes, and

lamp oil)

Examples: n-hexane, heptane, methane, ethane, propane, butane, octane

Terpene hydrocarbons

Overview

Hydrocarbons containing isoprene

Used in the rubber, painting, or welding industries (in form of pine/turpentine oil)

Example: turpentine
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