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Some 2,400 years before the development of anaesthesia and the discovery that microorganisms can cause disease, the Greeks were writing about the healing properties of liquorice root. According to the botanist and pharmacologist Theophrastus (IV-III century BCE), the Greeks probably learnt about liquorice from the Scythians, an ethnic group living in the modern Ukraine region. Its pharmacological uses have been recorded in European and Middle Eastern literature since that time.  Today, liquorice is not only a staple of traditional medicine and holistic therapies, but is also being investigated for its metabolic, anti-cancer and anti-viral properties in many laboratories across the world. 
The liquorice plant, Glycyrrhiza glabra, is native to southern Europe and parts of Asia, and the extract from the root of the plant is the source of the recognisable sweet and aromatic liquorice associated with liquorice sweets. Indeed, the name liquorice is derived from the Greek word for sweet root.  This sweetness comes from glycyrrhizin, which is 30-50 times sweeter than sugar, and is commonly used as a sweetener in cigarettes, food, and drinks. 
In addition to its use as a sweetener, the constituents of the liquorice root have also been shown to have profound metabolic effects in humans, and as such are often used in herbal and folk medicines. For many centuries, liquorice has been used in the treatment of gastrointestinal and respiratory symptoms and to quench thirst during fasting and battle. Today, in some parts of the world it is used in both holistic and “mainstream” medicine for a myriad of diseases ranging from digestive problems to menopausal symptoms and polycystic ovarian syndrome. In particular, liquorice has long been used as a treatment for gastric ulcers, and continues to be used in many parts of Asia, despite a lack of proven clinical efficacy compared with other treatments in appropriately powered, randomised, double-blind, clinical trials.1,2 
However, it has been shown that in large quantities and with long term use, the active ingredients of liquorice root (glycyrrhizic acid and glycyrrhetic acid) can cause high blood pressure and low potassium levels, due to their effects on the fight-or-flight hormonal axis, especially cortisol and aldosterone.  There are many reported cases of severe electrolyte disturbance resulting in seizures, muscle weakness and life-threatening abnormal cardiac rhythms, which are attributed to excessive liquorice consumption.3 Glycyrrhizic acid inhibits the 11-β-hydroxysteroid dehydrogenase type 2 (11β HSD2) enzyme, which converts cortisol to its inactive form, cortisone, resulting in a rise in cortisol levels, and it inhibits other enzymes that convert aldosterone to its active metabolites. It is the corticosteroid-like activity of glycyrrhizic acid that is thought to contribute to the anti-inflammatory and anti-allergenic properties attributed to liquorice.
Liquorice root is also known to contain phytoestrogens, or plant-derived oestrogens, which bind the oestrogen receptor (ER) and activate a downstream cascade of oestrogen-driven cellular changes, including cell proliferation and growth. For a long time, liquorice has been used for the symptomatic control of menopause because of these oestrogenic effects. In addition, it is also sometimes advocated as a natural remedy for the menopausal symptoms associated with both therapy-induced menopause (eg, oophorectomy) and anti-oestrogen therapies, such as tamoxifen and aromatase inhibitors, which are commonly used long term therapies in ER-positive breast cancer. While there is evidence to suggest that it can ameliorate some symptoms, such as hot flushes,4 its possible role in driving an oestrogen-driven cancer must be considered. Much of the information available to patient-consumers does not make this potential risk clear. In the same way that hormone replacement therapy and other oestrogenic therapies must be carefully considered, and the risks and benefits discussed with a patient with an ER-positive tumour, patients need to be mindful of the possible impact of taking seemingly harmless holistic medicines. 
That is not to say that liquorice may not also contain compounds that are able to exert an anticancer effect. Indeed, there are several pre-clinical studies reporting the pro-cell death and anti-proliferative effects of glycyrrhizin and other constituents of liquorice via a range of intracellular pathways, including AKT/mTOR inhibition5 and MAPK pathway activation,6 both of which are well known signalling pathways inside tumour cells and the targets of current anti-cancer therapies.
Of note is the finding that glycyrrhizic acid can interfere with the ability of herpes viruses, which are associated with certain cancers, to lie dormant during their latent phase. At present, no available drugs are effective against the virus during this latent period. However, it has been shown that glycyrrhizic acid can downregulate the expression of some important genes during latency, resulting in death of the herpes virus-infected cell.7 While still in the pre-clinical phase of discovery, this finding offers, for the first time, the ability to target cancer-associated viruses during their latent phase. 
Regardless, to date, well executed clinical trials of liquorice (or its constituents) in cancer therapy are still awaited. While laboratory and in vivo work may embolden those wishing to use or sell liquorice as an anticancer therapy, in this era of evidence-based medicine and rigorous clinical trials it cannot be said that liquorice has any clinically meaningful benefit in the treatment of cancer. 
Indeed, in view of the absence of any clinical data and the recognised metabolic disturbances associated with excessive consumption, the use of liquorice or its constituents is likely to do more harm than good. However, as is often the case with traditional medicines, there are clearly compounds within the liquorice root that have an active role in cell metabolism and as such, we must continue to marvel at the skills of those pharmacologists 2,500 years ago who were able to identify the physiological effects of this plant, and continue to do the work they started. 
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