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Licorice continues to be used as a pharmaco- 
logical agent as well as an ingredient in tobacco 

and confectionery throughout countries in the East 
and West. Studies over the past 50 years have 
yielded information which has prompted new in- 

terest in the pharmacological and physiological 
effects of this plant. This research has revealed 

that the chemical structure of one of the principle 
agents in the root of the licorice plant is a glyco- 
side of a triterpene called glycyrrhetinic acid. 
Originally its structure and activity were thought 

to be similar to adrenal steroid hormones such as 
aldosterone and cortisol, since ingestion of licorice 
mimicked hyperaldosteronism and was suggested 
as a treatment for Addison’s disease [1,2]. It is 
now thought that the presence of intact adrenals is 

required for licorice ingestion to cause sodium 
retention leading to subsequent hypertension [3]. 

This recent insight into the effects of licorice on 
adrenal function and steroid metabolism has led 
us to examine the uses of licorice historically and 
culturally in order to arrive at a better understand- 

ing of its many possible functions. In realizing 
how widely licorice has been used in many societ- 
ies throughout the millenia, not only can we gain 
insight into its possible medicinal functions, but 
we can also learn to what extent licorice may pose 
as a potential threat to the individual. Further- 
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more, it is fascinating to account for some of its 
uses in the past in view of our present knowledge 

of its biochemical structure and physiological ef- 

fects. 
The licorice with which we are familiar in the 

Western part of the world comes from the plant 
Glycyrrhiza glabra. The plant is indigenous to 

Greece, Turkey, Spain, Iraq, Caucasian and 
Transcaspian Russia, and northern China [4]. 
According to Lucas in his book entitled Nature’s 

Medicines [4], the earliest evidence we have of the 
employment of licorice comes from the stores of 

licorice found in the ancient tombs of Egyptian 
pharaohs, including that found in the 3000-year- 
old tomb of King Tut. Lucas claims that this was 

an Egyptian ritual which allowed the spirits of the 

kings to prepare a sweet drink called mai sus in 
the afterlife. An iced drink, Mai sus, is still con- 

sumed today by the Egyptians and is made avail- 
able by ‘itinerant venders’ [4,5]. References to 
licorice have also been made on Assyrian tablets 

dating back to the second or third millenia B.C. 

[51. 
Other accounts date back to ancient Greece 

and Rome where licorice was commonly used as a 

tonic and cold remedy, as well as for other pur- 
poses less familiar to us. In the fourth century 
B.C., the Greek botanist and contemporary of 
Aristotle, Theophrastus (ca. 370-288/5 B.C.), re- 
fers to licorice as ‘Scythian root’ or ‘sweet root’ in 
his Enquiry into Plants [6]. This ancient herbalist, 
also interested in the history of licorice, claims 
that the Scythians, whose civilization was estab- 
lished early in the first millennium B.C., used 



licorice and mare’s milk cheese and could subse- 
quently abstain from drinking for 11 or 12 days 

[6]. Theophrastus also mentions that licorice is 
useful in treating asthma. and when administered 

in honey. the root heals wounds [6]. 

In the first century B.C., Pliny the Elder also 
makes mention of the various functions of licorice 

root. Pliny alleges that licorice in the form of a 

lozenge clears the voice and postpones hunger and 
thirst [7,8]. He agrees with Theophrastus, suggest- 

ing that cheese ‘made of mare’s milk and licorice’ 
in ‘small quantities’ will assuage these symptoms 

of hunger and thirst [7f. Furthermore, according 

to Pliny. the root of the licorice plant was ap- 
propriately referred to as atiipsos [g] by the an- 

cients. a word which can be translated as ‘not 
suffering from or causing thirst’. Pliny states that, 
because of its association with thirst, licorice has 

served as a remedy for patients suffering from 
dropsy. He continues, ‘it is for this reason. too . . . 
that the powder of it is often sprinkled on ulcer- 

ous sores of the mouth and films on the eyes; it 
heals. too, excrescences of the bladder. pains in 

the kidneys, c~~i~dylomata, and ulcerous sores of 
the genitals.’ [8,9]. 

As reported by Lucas in Nuture’.y Medicines [4], 

the ancient Hindus believed that licorice increased 
sexual vigor. and they prepared the concoction as 

a beverage, mixing the licorice with milk and 
sugar. The ancient Chinese thought that licorice 

root gave them strength and endurance, and they 
prepared it most often in tea for medicinal pur- 
poses. According to W.T. Fernie in his Herbal 

Sinzples (1897), the Chinese found that the licorice 
root from G~~~~rrh;~~ eehinutu and G~~~~rrh~zii 

gkdx-u contains ‘tonic. alterative (bringing about 
slow gradual change) and expectorant properties’ 
and the root serves as ‘a mild aperient’; Fernie 
also indicates that the Chinese ascribe rejuvenat- 
ing and nutritive qualities to it HO]. 

Early popular books on herbal medicines, both 
English and American, provide some of the most 
thorough accounts of Western uses of Gbcyrrhizu 

gluhru. Glrcyrrhizu gluhru, having been native to 
warmer European countries, is recorded as having 
been cultivated in England for the first time in 
1562. Fernie, unlike his predecessors, presents a 
description of the competition of the licorice root: 
a sugar called glycyrrhizine (a demulcent starch), 

asparagin, phosphate and malate of lime and mag- 
nesia, albumen, and woody fibre. Fernie regrets to 
say that ‘liquorice is cotnmonly aldulterated with 

potato starch. miller’s sweepings mixed with sugar, 
and any kind of rubbish’ [lo]. He suggests that the 

sugar of licorice is safe for diabetics and claims 
that licorice in porter and stout supposedly both 

adds sweeteness, thickeness, and blackness to 
drinks and simultaneously prevents their ferment- 

ing. Fernie also mentions the employment of black 
licorice in tobacco. both chewing and smoking. 

Nicholas Culpepper 1111, one of the most popu- 
lar and enduring English herbalists of the seven- 

teenth and eighteenth centuries, as well as the 
early nineteenth century American herbalists. 

Samuel Stearns [12] and John Monroe 1131, give 
almost identical accounts of the pharmacological 

attributes of the licorice root. They assert, as do 
other herbalists and historians, that the root serves 
as an emollient, demulcent, attenuant, expecto- 

rant, detergent. and a diuretic. The root ‘abates 
thirst in dropsies’, ‘helps defluctions of the breast’, 
‘softens acrimonious humours’. ’ temperates salt’. 

‘allays the heat of the blood’, promotes urine, and 
thickens the sanguinary fluid, when too thin’. 

Moreover, the root is ‘good for pleurisy, gravel, 
dysury. and intense pain’. 

Earlier accounts by William Langham [14] and 
Robert Love11 [15] reveal that as far back as the 

early seventeenth century licorice was believed to 
alleviate sickness and pain when administered in 

combinations with other food. Most interesting 
are their recipes for internal sores and ulcers, 
including the ‘running of sores’ inside the ears; 
Lovell, in rather vague terms. claims that licorice 
root, when applied (perhaps as an ointment), rem- 
edies ‘green wounds’. Furthermore, a licorice bread 
is said to assuage the ‘ heat of stomach and mouth’, 
a consequence of thirst and dehydration [15]. 

G&cyrrhiza glabra was probably introduced to 
the Native Americans by early English settlers [4] 
and consequently adopted into their traditional 
pharmacopoeia. Diabetes, which affects at least 
25% of the adult population. has been commonly 
treated with G~cyrrhizu or a similarly sweet herb 
called Cir.sizm ~~h~~~entru~. The medicine man 
will prescribe licorice to ‘keep sugar down’, a 
practice which demonstrates that the inherent 
sweetness of licorice is thought to reflect the plant’s 



medicinal function to treat diseases caused by 

high sugar levels [16]. 
As in the Western cultures previously de- 

scribed, Glycyrrhiza glahra continues to be em- 
ployed by non-Western cultures for treatment of 
similar ailments. In India licorice is believed to 

ease thirst in an antitussive and a demulcent, and 

it serves as a treatment for influenza, uterine com- 
plaints, and biliousness [17]. The Chinese and 

their Far Eastern neighbors have traditionally used 
licorice most extensively. While the typical 

European licorice, or ‘Spanish licorice’ as it is 
sometimes called, comes from the plant Glvc,)r- . . 
rhizu glahru, the licorice used in the Far East 
comes from the plant Glycyrrhiza uralensis. Indig- 

enous to Northern China, Mongolia, and Siberia, 

it is referred to as ‘gan cao’ (or ‘kan ts’ao’) by the 
Chinese [l&19]. The root is considered to benefit 

all organs of the body. The general composition of 
Glycyrrhiza uralensis includes 6614% glycerrhizin, 

glycyrramarin, liquiritin, iso-liquiritin, mannitol, 
glucose, sucrose, and starch [19]. 

In modern Chinese medicine, many medicinal 
remedies contain licorice as an ingredient. Ex- 
tracts of licorice root are distributed easily within 
the body, where it is broken down and absorbed 
slowly [20,21]. Chinese herbal medicine instructs 

that again Glycyrrhiza uralensis be employed as a 

tonic, an antipyretic, an antidote (e.g. counter- 
acting mushroom poisoning), a demulcent to the 

lungs, an expectorant, an analgesic, to soothe sore 
throats and coughs, to treat asthma, and to al- 
leviate toxic abscesses as well as acute abdominal 

pains. In addition, Glycyrrhiza uralensis is used in 
Chinese recipes for food treating acne and pim- 

ples, frost bite, heat stroke, and nervous disorders 
such as hysteria, irritability, epilepsy, manic de- 

pression, violent temper, etc., and curiously, hy- 
pertension. It should be noted that while licorice is 

used in recipes which treat symptoms of hyperten- 
sion related to nervous disorders and stress, licorice 
is not present specifically in the recipe for high- 
blood pressure that is discussed in Chinese Herbal 
Medicine by Reid [19]. 

Licorice continues to serve as a flavoring agent, 
sweetening the bitter taste of many drugs, as a 
filler for pills, and as an ‘essential ingredient in 
ointments for treating skin diseases’. Licorice also 
slows and prolongs the effects of strong tonic 

medicines. Because the Chinese recognize the 

capacity of licorice to imitate the activity of 

adrenocortical hormones, they use licorice to treat 

Addison’s disease [18]. Most common is the em- 
ployment of licorice ‘as an emollient for duodenal 

and peptic ulcers’. Until approximately ten years 

ago when cimetidine was marketed, licorice was a 

primary antipeptic ulcer drug [20]. Licorice extract 
is also used as a flavoring agent in soy sauce in 

both China and Japan. 

Very large quantities of Glvcvrrhiza glabra, both . . 
root and extract (greater than 40,OOO.OOO lbs. per 

year were reported for 1952 [4]), are imported to 

the U.S.A. from Iraq, Turkey, Russia, Syria, Italy, 
Spain, and East Africa. The largest portion of 

licorice extract imported to the United States is 

employed by tobacco industries as a conditioning 

and flavoring agent [4,5]. Because licorice cures 
tobacco, it has been used for approximately 100 

years in cigars, pipe tobacco, cigarrettes. and 
chewing tobacco. and is even present in snuff 

[5.22]. We are most familiar with the role of licorice 
in the confectionery industry in Western countries 

where varieties of licorice candies are prepared by 
a simple process. Licorice is extracted from the 
root with water and vacuum concentrated. It is 
from this ‘block juice’ that all licorice candies are 
made. Once licorice juice is combined with sugar, 

corn syrup, and flour. it forms a paste which can 

be moulded into any desirable shape. However, 

many licorice candies in the United States now 
contain anethole, a major constituent in the 

aniseed plant, as a substitute flavoring agent for 
licorice. 

Aside from its universal role as an expectorant 
and demulcent in many familiar over-the-counter 
remedies, licorice root has been featured in 

powdered form as a filler for pills in the U.S.A. as 
well, both enhancing the consistency of the pill 
and coating the surface. Some commercial hand. 
body, and skin lotions contain licorice as an in- 
gredient. Furthermore, it is also used in ointments 
as a remedy for various skin disorders since gluco- 
corticoid action is potentiated by either glycyrrhi- 
zin or glycyrrhetinic acid [5.23]. Other possible 
pharmacological actions of licorice have been 
evaluated by the early work performed by Costello 
and Lynn [24] in 1949 who extracted estrogenic 
constituents from Glycyrrhiza glabra; they sug- 
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gested that this plant might be a source of low-cost 

estrogens to be used for medicinal purposes in 

treating hormone imbalances associated with 

menstruation. However, in contrast, the glycoside 

of glycyrrhetinic acid has also been shown to 
possess anti-estrogenic activity, inhibiting the ef- 

fect of estradiol on uterine growth in ovariecto- 

mized animals [25]. Since 1906, licorice extract 

residues have been used successfully to extinguish 
fires in a fire-foam suspension [5]. For similar 

reasons, licorice as an emulsifier has been used in 

the United Kingdom to create foam in drinks and 

alcoholic beverages [4,5f. Licorice by-products 
have also been used as an excellent compost 

medium for mushrooms, the reasons for which 

still remain unknown [4,5]. 
Beginning in the late 1940s and extending well 

into the 1950s. there was a growing interest in the 
metabolic activity of glycyrrhetinic acid. Investiga- 

tions into various side-effects of licorice treatment 
of adrenal and electrolyte disorders, such as Ad- 
dison’s disease, peptic ulcers and rheumatoid 

arthritis, showed that licorice can produce a syn- 
drome mimicking h~eraldosteronism, which may 

lead to subsequent hypertension. 
As mentioned before, licorice extracts have been 

commonly used and still continue to be used in 
many European countries to relieve gastric and 

duodenal ulcers, supposedly as an in~bitor of 
gastric secretion. The anti-peptic ulcer drug 

carboxolone sodium, developed in the early 1960s 
by a team from Biorex Laboratories, London, 
headed by Dr. S. Gottfried and L. Baxendale, is a 
succinate derivative of glycyrrhetinic acid which is 
the major chemical triterpenoid constituent in 
licorice 1261. This drug evolved from the 
widespread usage of licorice in Holland and other 
European countries throughout the Middle Ages 

and earlier for the treatment of peptic ulcers. Save 
for the United States, which was concerned with 
the possible blood-pressure elevating properties of 
the drug, carbenoxolone sodium has been exten- 
sively employed for the purpose of alleviating 
ulcers throughout the world. 

Interestingly, as early as 1948, Revers [27] re- 
ported his observations that approximately one 
out of five patients who were treated with licorice 
paste for peptic ulcers developed edema. Molhuy- 
sen et al. (1950) also noticed the side-effects asso- 

ciated with the use of licorice which generally 
resulted in the retention of water, sodium, and 

chloride, and were accompanied by increased ex- 

cretion of potassium [28]. They also concluded 

that licorice extracts exhibit effects similar to that 

of large injections of deoxycorticosterone (DOC). 
but the effects are more persistent, even after the 

drug has been discontinued until a salt-free diet is 

given. However, they did not observe a positive 
response, but rather a slight negative response, to 

licorice extract in a patient suffering from Ad- 
dison’s disease who did not respond to ACTH. 

These observations inspired Card et al. (1953) to 

examine further the effects of licorice on normal 

subjects as well as on patients who suffered from 
Addison’s disease, and to investigate the DOC-like 

activity of licorice (291. Their results differed from 
those of the previous examiners, and they con- 

cluded that licorice appeared to have positive re- 
sults in reversing the effects of Addison’s disease. 

In 1957, Kumagai et al. [30] were encouraged 

by the observations made by Molhuysen et al. 1281 
concerning the effect of licorice extract on rheu- 
matoid arthritis. They established in their report 

that when glycyrrhizine is administered along with 

ACTH or cortisone, favorable effects of glycyr- 
rhizine on rheumatoid arthritis are achieved. 

Without the concomitant use of glucocorticoids or 
equivalents such as cortisone or ACTH, respec- 
tively, licorice has little effect on acute rheumatic 

episodes or electrolyte balance. The product of 
these and other investigations culminated in the 
realization that an intact adrenal gland was re- 
quired for many of the effects of licorice; the 
demonstration that carbenoxolone and glycyrrhe- 
tinic acid can themselves bind to mineralo- 

corticoid receptors at very high levels [31,32] sug- 
gests that such doses are rarely achieved ther- 
apeutically, and that the main effect of licorice is 
to potentiate rather than mimic endogenous 
steroids. 

There has been a variety of other studies on the 
pharmacological effects of licorice. Yamamoto et 
al. [33], for example, discovered that glycyrrhizin 
promotes the biosynthesis of cholesterol in rat 
liver. The excretion of cholesterol in the liver 
appears to be proportional to a subsequent de- 
crease of cholesterol levels in the blood. These 
findings are cited by H. Wagner and P. Wolff [33]. 



5 

Morris, Davis, and Latif [34], and Guthrie et al. 

[35] have recently demonstrated the potential 
dangers of licorice used as a flavoring agent in 

many brands of chewing tobacco in the United 
States. Because glycoside derivatives of glycyrrhe- 

tinic acid induce symptoms of mineralocorticoid 
excess through the inhibition of llp-hydroxy- 
steroid dehydrogenase (llfi-OHSD). the continual 

use of chewing tobacco can result in hypertension, 
sodium retention, and hypokalemia. In their re- 

port, Morris et al. [34] claim that glycyrrhetinic 
acid present as its glycoside in chewing tobacco 

inhibits hepatic A4.5-p-steroid-reductase in ad- 

dition to lip-OHSD, thereby preventing the re- 

duction of the A ring of steroids, a major meta- 

bolic pathway for the inactivation of both gluco- 
corticoids and mineralocorticoids. 

Hypertensive children with the syndrome of 
apparent mineralocorticoid excess (AME) lack 

ll/%hydroxysteroid dehydrogenase (1 l/%OHSD) 
enzyme activity, a condition resulting in reduced 

peripheral metabolism of cortisol. Stewart and 
Edwards et al. [3,36] realized that licorice inges- 
tion causes biological consequences and changes 
in the pathways of adrenal steroid metabolism 
similar to those demonstrated by Ulick, New and 

co-workers [37-391 in these children with the syn- 

drome of AME. Glycyrrhetinic acid, present as its 
glycoside in licorice has been shown to be a potent 

competitive inhibitor of ll/%OHSD [39]. Their 
experiments together with those of Funder et al. 

suggest [37-401 that lowered lip-OHSD activity 
results in higher peripheral and intrarenal con- 
centrations of corticosterone in experimental 

animals and cortisol in humans, which may then 
interact with mineralocorticoid (MC) receptors and 
promote Na+ reabsorption. 

However, other processes may also be involved. 
Souness and Morris [41] reported that indeed acute 
pretreatment of adrenalectomized male rats with 
carbenoxolone sodium, the water-soluble suc- 
cinate derivative of glycyrrhetinic acid, caused 
both cortisol and corticosterone to display signifi- 
cant mineralocorticoid-like activity, particularly 
Nat retention. They also showed that the same 
dosage of carbenoxolone sodium, which does not 
affect Na+ or Kt excretion on its own, amplifies 
the antinatriuretic but not the kaliuretic activity of 
the two mineralocorticoids, aldosterone and ll- 

deoxycorticosterone [40]. The latter steroid is par- 

ticularly significant since it does not possess a 
hydroxyl group at the c-11 position in the steroid 
nucleus and therefore is not a substrate for the 

enzyme 11/3-OHSD. Glycyrrhetinic acid has also 

been shown by Latif et al. [43] to be a potent 
inhibitor of the important steroid metabolizing 
enzyme, S/3-reductase and also as an inhibitor of 
3P-hydroxysteroid dehydrogenase, to a lesser ex- 

tent, It does not inhibit Sa-reductase. Thus licorice 

derivatives reroute the metabolism of aldosterone, 

deoxycorticosterone. and glucocorticoids resulting 

in the accumulation of unmetabolized hormones 
and their corresponding Sa-dihydro and 3a,5a- 

tetrahydro derivatives (as in children with the 

syndrome of AME). 

Thus after almost half a century, it is no wonder 

that there has been a resurgence of interest in 
licorice, since many of the properties ascribed to 

this plant by several cultures throughout history 
now need to be re-examined in another light. Who 

knows what new insight into a host of medicinal 
cures and clinical problems may once more be 
focussed around extracts of G&yrrhiza giabra. 
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