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OVERVIEW

Introduction
Licorice is the common name of the plant Glycyrrhiza glabra, the roots of which are widely used as a flavoring in 
food, candy and tobacco, and extracts of which have been used in traditional medicine for the treatment of many 
conditions, including gastrointestinal disorders, upper respiratory infections, and symptoms of menopause and 
premenstrual tension. Licorice when given in high doses has many serious adverse events, but has not been 
reported to cause serum aminotransferase elevations or clinically apparent liver injury.

Background
Licorice is a flavoring agent as well as an herbal supplement prepared from the roots and runners of Glycyrrhiza 
glabra, a herbaceous flowering plant found in Mediterranean areas of Europe and Africa, the Middle East, and 
Asia. The roots of Glycyrrhiza glabra have a sweet aroma, and extracts are used to sweeten and flavor tobacco, 
food, and candy. Extracts of licorice root have also been used in traditional medicine for a variety of conditions 
including ulcer disease, constipation, nausea, upper respiratory illnesses, cough, fever, and menopausal and 
premenstrual symptoms of women. The constituents in licorice root responsible for its sweetness and aroma are 
volatile oils similar to those found in anise and fennel flavorings. The medicinal components of licorice are not 
precisely known but are usually attributed to flavonoids, flavones, saponins, and chalcones. A major component 
of licorice root (ranging from 4% to 12%) is glycyrrhizin or glycyrrhizinic acid, an astringent molecule with 
corticosteroid-like activities. Glycyrrhizin has been used to treat several disorders including chronic hepatitis C, 
where it is given intravenously two or three times weekly. The evidence for its efficacy in hepatitis C, however, is 
not widely accepted, and it has now been replaced by the highly efficacious direct acting HCV antivirals. 
Nevertheless, studies in cell culture and in animal models have repeatedly found that glycyrrhizin and licorice 
extracts decrease or prevent liver injury from a variety of insults including chemotherapeutic agents, 
acetaminophen, prescription drugs, obesity and ischemia. However, glycyrrhizin also has known toxicities in 
animals and humans that are attributed to its mineralocorticoidal actions, for which reason some licorice 
extracts are deglycyrrhinized. Orally available licorice with or without glycyrrhizin is used in many herbal 
preparations for its purported medicinal activities as well as for its flavor and sweetness. Licorice is not licensed 
for any medical condition in the United States by the FDA, but over-the-counter extracts are available and 
purported to be beneficial for general health, gastrointestinal health, liver wellness, menopausal symptoms and 
many other conditions. None of these claims, however, has been demonstrated in properly designed and 
adequately powered prospective studies. While generally regarded as safe (GRAS) in amounts found in food, 
licorice extracts in high doses can cause serious adverse effects due to its mineralocorticoidal activities resulting 
in systemic arterial hypertension, hypokalemia, sodium and water retention, muscle weakness, paralysis, and 
cardiac arrhythmias. Deaths from hypermineralocorticoidal effects have been reported in patients taking high 



doses of oral licorice in teas or as extracts in capsules or tablets. Licorice is also an abortifacient and has 
estrogenic and corticosteroid effects that can result in fetal toxicity or loss and should not be used during 
pregnancy.

Hepatotoxicity
In multiple clinical studies of different preparations of licorice or glycyrrhizin in conventional doses, adverse side 
effects were usually described as uncommon and transient. In studies that included measurements of routine 
liver tests, there were no episodes of serious elevations in serum ALT or AST and no instances of clinically 
apparent liver injury. There have been no single case reports of liver injury due to licorice and large case series 
and registries of drug- and dietary supplement induced liver injury, and licorice has not been listed as an 
implicated agent.

Likelihood score: E (unlikely cause of clinically apparent liver injury).

Mechanism of Injury
The mechanism by which licorice extracts and glycyrrhizin might cause liver injury is unknown.

Outcome and Management
Hepatotoxicity from licorice extracts or glycyrrhizin has not been reported.

Drug Class: Herbal and Dietary Supplements

Other names: Glycyrrhizin, Sweet Root, Liquorice
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CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Glycyrrhizin 1405-86-3 C42-H62-O16
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