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Hirsutism is one of the most prevalent health problems in women. The aim of the study was to compare the effect of 755 nm
alexandrite hair removal laser with that of alexandrite laser plus topical licorice on the improvement of idiopathic hirsutism. A
double-blind, randomized placebo-controlled study was performed on 90 female subjects. The patients were divided into two
groups: alexandrite laser plus 15% licorice gel (group A) and placebo (group B). Each subject received one of both products over
one side of the face, twice daily for 24 weeks on the hirsute locations. Each group underwent five sessions of alexandrite laser at
6-week intervals. To minimize the effects of confounding variables, the test was performed on two separate zones of patients’ skin.
The mean + SD numbers of terminal hairs in group A were 7.05 + 4.55 for zone 1 and 6.06 + 3.70 for zone 2. In group B, they were
3.18 + 1.75 for zone 1 and 2.49 + 1.63 for zone 2. The difference in the mean number of terminal hairs was statistically significant
between the two groups (p < 0.001), and there were no serious adverse reactions. The treatment of idiopathic hirsutism with 755
nm alexandrite laser plus topical licorice is more effective than alexandrite laser only.

1. Introduction metabolic effects (agonist of mineralocorticoid receptors and
mild inhibitor of androgen synthesis) and the estrogen-like
activity of licorice [3, 4].

In recent years, there has been an increasing emphasis
on the potential for alternative plant-derived antiandrogen

compounds, which reflects the fact that the medications used

Hirsutism is defined as the presence of excessive terminal
(coarse) hair in androgen-sensitive areas of the body [1]. It
is also one of the most prevalent health problems in women,
with a prevalence of about 10%, and can significantly and

negatively impact their quality of life [2].

Licorice or Glycyrrhiza glabra has been used as a medic-
inal plant since ancient times [3]. The hydrolysis of gly-
cyrrhizic acid, an active component of licorice, produces
two molecules of the D-glucuronic acid and aglycone 18-
glycyrrhetinic acid, which is responsible for most of the

in clinical practice are not much effective for the majority of
patients. Thus, there is clearly a need for more efficacious and
greater variety of drugs to treat androgen-related disorders
such as hirsutism [5].

The aim of the study was to compare the effect of 755
nm alexandrite hair removal laser with that of alexandrite
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FIGURE 1: CONSORT flow diagram of the study.

laser plus topical licorice (agonist of mineralocorticoid recep-
tors and mild inhibitor of androgen synthesis) on clinical
improvement of mild to moderate idiopathic hirsutism.

2. Patients and Methods

2.1. Study Design and Participants. A double-blind, random-
ized placebo-controlled study was done to assess the efficacy
of a 5-session alexandrite laser treatment and 24-week topical
15% licorice gel treatment on mild to moderate idiopathic
hirsutism. The COSORT flow diagram of this study is shown
in Figure 1.

This study was approved by the Ethics Committee of Isfa-
han University of Medical Sciences, Isfahan, Iran (Research
Project number 388125). 45 of subjects were Patients who
aged 15 to 45 years and the skin phototype of patients were
II to IV. They were suffering of mild to moderate idiopathic
hirsutism on both sides of the face (upper lip, cheek, and
chin). Modified Ferriman-Gallwey scale was used for case
selection [6]. Exclusion criteria were as follows: pregnancy or
intention to become pregnant; breastfeeding; severe systemic
diseases; increased serum androgen level, irregular menstrual
cycle history of androgens or antiandrogen, and oral con-
traceptive agents intake within the previous 2 months; and
allergy or hypersensitivity to any components of the product
under investigation.

After written informed consent, the patients were divided
into two randomization groups according to sequential enter-
ing into two matched blocks for 15-30 and 31-45 years of age.

Alexandrite laser plus 15% licorice gel (n = 45) (group
designated as A) and alexandrite laser plus placebo (n = 45)
(group designated as B): at the first visit, a general medical
history and thorough clinical examination were performed.
Questionnaires including information about age, sex, and
skin photo type were completed.

2.2. Study Protocol. The product to be tested was 15% licorice
gel packaged in tube as the placebo packaged in identical
tube. Only the pharmacy technician who was responsible for
dispersing the tubes was aware. No other member of the team
was aware of the contents of the dispersed tubes.

In a running period of 48 hours, gel was applied to a small
area of the forearm skin for detection of any side effects.

Each subject received one of both products with the dose
of half tip finger unit over one side of face, twice daily for
24 weeks on the hirsute locations. Each group underwent
five treatment sessions at 6-week intervals of alexandrite laser
(755 nm alexandrite laser GentleLASE, Candela Co., USA).
The treatment settings were according to skin phototype of
the skin: fluence: 14-20 millijoules and pulse width: 35-40
milliseconds.
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Patients were also instructed to avoid the use of any
systemic or topical drugs during the course of treatment.

The primary outcome was the changes in terminal hair
density. The terminal hair was counted by the investigator
using manual magnification on the treatment and control
sites at baseline and on each follow-up visit. The counting was
assessed by marking each counted hair with a pen to ensure
that each hair was only registered once.

To minimize the effects of confounding variables, the test
is performed on two separate zones of patients’ skin (in center
and periphery of hirsute area of the face). The results are
illustrated in graphs for easy comparison.

Photographs were taken using identical camera settings
(Canon D30, Canon Inc., Tokyo, Japan), lighting, and patient
positioning at baseline and after the last treatment session.
Local tolerance was evaluated at each assessment period
(6-week intervals) by direct evaluation. Also, investigators
assessed and recorded possible side effects, including pruri-
tus, burning, and contact dermatitis, at each visit.

2.3. Preparation of the Formulations. Licorice gel was pre-
pared from licorice (Glycyrrhiza glabra) root powder extract
(produced locally in southern parts of Iran (Arsanjan Factory,
Fars Province, Iran)) that had been soaked in ethanol 80%
and then mixed with lubricant nonallergenic gel (sodium
carboxymethylcellulose) up to 15% concentration. Final for-
mulations for clinical trial were controlled microbiologically
based on USP XXIV (USP 24) [7]. The vehicle gel formulation
was used as placebo. The licorice gel and vehicle neutral gel
were filled in similar tubes that were marked as “A” or “B.”

2.4. Statistical Analysis. Statistical evaluation was done using
SPSS for Windows version 18.0 (SPSS Inc., II, USA). Changes
in the numbers of terminal hairs between two groups were
compared by Student’s t-test and statistical significance was
defined as p value < 0.05.

3. Results

A total of 90 hirsute patients were included in this study. All
patients (100%) completed the study. The difference in mean
ages of the two groups was not statistically significant (p =
0.76). Also, there was no significant difference between skin
phototypes in the two groups (p = 0.73).

Statistical Student’s test-t showed that there is no signif-
icant difference between the two zones which implies the
minimal effects of confounding variables (p > 0.05).

The mean + SD difference of terminal hairs in group
A was 7.05 + 4.55 for zone 1 and 6.06 + 3.70 for zone 2
consecutively. Conversely in group B, it was 3.18 + 1.75 for
zone land 2.49+1.63 for zone 2 (Figure 2). Statistical Levene’s
test shows significant difference between those two groups
(p < 0.001).

In patients who were in group A and had skin type II the
mean difference of terminal hair in zone 1 was 7.63 + 1.28 and
6.11+0.99 in zone 2, in skin type III it was 5.30+0.61 for zone
land 5.65 + 0.82 for zone 2, and finally in skin type IV it was
7.94+ 1.15 for zone 1 and 7.05 + 1.06 for zone 2 consecutively.
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FIGURE 2: The mean + SD difference of terminal hairs between
groups (p < 0.001).
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FIGURE 3: The comparison of mean difference of terminal hairs
between skin types.

In group B the mean difference of terminal hair, in patients
with skin type II, was 2.66 + 1.48 for zone 1 and 2.21 + 1.55
for zone 2, in patients with skin type III, it was 3.59 + 1.86 for
zone 1 and 2.73+1.82 for zone 2, and also, in patients with skin
type IV, it was 2.66 + 0.57 for zone 1 and 2.66 + 0.33 for zone
2. The above-mentioned results are summarized in Table 1.

Using Levenes test, there was no tendency toward higher
improvement with darker skin phototype and this was not
statistically significant (p > 0.05) (Figure 3).

There were no serious adverse reactions; also we did not
observe any case of contact dermatitis or hypersensitivity
reaction to topical product throughout the follow-up period.
All patients tolerated the laser treatments well, and no long-
term adverse effects were observed and no patient gave up the
study due to side-effects in either group (Figure 4).
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TaBLE 1: The mean + SD difference of terminal hairs in group A and group B regarding skin phototype.
Groups Skin phototype Patients Zone 1 Zone 2 p value
II 20 7.63 £1.28 6.11 +0.99 0.243 in zone 1
Group A I 15 530 £ 0.61 5.65 + 0.82 and
v 10 7.94+ 115 7.05 + 1.06 0.673 in zone 2
II 21 2.66 +1.48 221 +£1.55 0.182 in zone 1
Group B III 21 3.59 £1.86 2.73+1.82 and
v 3 266+ 0.57 266+ 0.33 0-585 in zone 2
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FIGURE 4: (a) The patient with hirsutism before treatment and (b) the same patient after treatment with laser and licorice gel.

4. Discussion

The results of the present study reveal that the treatment
of idiopathic hirsutism with 755 nm alexandrite laser plus
topical licorice is more effective than alexandrite laser only.
To the best of our knowledge, precisely randomized, placebo-
controlled study on the effect of licorice on hirsutism has not
been performed as of now.

Hirsutism reflects the interaction among the circulating
and local androgen concentrations and the sensitivity of
hair follicle to androgens [8]. It is thought that idiopathic
hirsutism results from excessive sensitivity of the skin to
normal levels of circulating androgens [9].

Hirsutism should be treated using combination ther-
apy, including androgen suppression, peripheral androgen
blockade, mechanical/cosmetic amelioration, and removal of
unwanted hairs [10].

Laser-assisted hair removal is a well-tolerated and effec-
tive technique for patients who desire permanent reduction
of hair growth. The ideal patient for laser hair removal is one
with light skin with black coarse hair [10, 11].

Physical methods of removing hair can be effective and
their use is reasonable either alone or as a supplement to drug
therapy [11].

The Cosmetic Ingredient Review (CIR) Expert Panel
noted that the ingredients used in this safety assessment are
not plant extracts, powders, or juices but are rather specific
chemical species that may be isolated from the licorice plant.
Although these chemicals may be isolated from plant sources,
steps should be taken to ensure that pesticide and toxic metal
residues are below acceptable levels [12]. Nevertheless, topical
licorice could be used in the treatment of hirsutism as a
complementary option.

Few studies have shown that licorice had a mild inhibitory
effect and an estrogen-like activity on androgen synthe-
sis [3, 4]. Different mechanisms could be explained for
this phenomenon; licorice can affect androgen metabolism.
Studies have stated that licorice blocks the activity of
17-hydroxysteroid dehydrogenase (17HSD) and 17,20-lyase,
stimulates the activity of aromatase [13, 14], and also affects
5a- and 5B-reductase activity [15]. All of these enzymes are
involved in the synthesis and/or metabolism of androgens
and estrogens. Licorice has also been used for the treatment
of sterility in women [3]. Yaginuma et al. showed the effect of
herbal product containing glycyrrhizic acid on the reduction
of serum testosterone and induction of regular ovulation
and consequently licorice was proposed for the treatment
of hirsutism and polycystic ovary syndrome [13]. Moreover,
the metabolites of licorice, glabridin, and glabrene have an
estrogen-like effect and have been used for the treatment
of menopause [16]. In addition, Armanini et al. reported a
significant reduction in serum testosterone in healthy women
and men over 2 months of licorice intake [17, 18]. The root
of licorice plant is rich in triterpenes especially glycyrrhizin,
which has a beneficial effect on estrogen receptors [4, 19].
On the other hand, in a recent study, Josephs et al. found
normal values of salivary testosterone with ingestion of
licorice [20]. Another study showed the positive effects of
glycyrrhizin and glycyrrhizic acid, which are a component of
the root extract of licorice, in reducing unwanted hairs. This
reduction is possibly due to the enzymatic effect on melatonin
generation cycle [12]. An earlier in vivo study explained that
this reduction is probably due to inhibition of tyrosinase
activity [21].

Our study showed results specific to skin types, which
could be because of the fact that blacker the skin, the
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higher the amount of melatonin. This increased amount of
melatonin ultimately leads to a better response to the current
therapies, on the basis of which we conclude that the role of
skin type in hirsutism treatment is undeniable [22]. However,
this study shows no meaningful differences in skin types in
terms of treatment response and the results are in accordance
with those of Azziz et al. who reported that the skin type has
no important difference in hirsutism treatment [22]. Further
studies are necessary to clarify this controversy.

In addition, mechanisms other than the presence of
melatonin should also be considered. For example, Essah et
al. showed that those regions of skin, such as the upper lip,
producing more androgen respond to hirsutism treatment
in a different manner [23]. However, our results indicate
no significant difference between the two skin zones in the
patients.

Therefore, this study concludes that the effect of licorice
may be different from that of only androgenic effect of root,
and hence further study is needed for a better understanding
of licorice mechanism.

5. Conclusion

The addition of licorice to hair removal laser may be more
effective than hair removal laser only, and, in cases requiring
hair removal laser for the treatment of hirsutism, better
outcome could be achieved if the physician combines it with
topical licorice as an adjuvant treatment. Further studies are
required for a better elucidation of the clinical implications
of these data from clinical and/or biochemical perspectives
of hirsutism.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] H. E Escobar-Morreale, E. Carmina, D. Dewailly et al., “Epi-
demiology, diagnosis and management of hirsutism: a con-
sensus statement by the androgen excess and polycystic ovary
syndrome society, Human Reproduction Update, vol. 18, no. 2,
Article ID dmr042, pp. 146-170, 2012.

[2] N. Sonino, G. A. Faval, E. Mani, P. Belluardo, and M. Boscaro,
“Quality oflife of hirsute women,” Postgraduate Medical Journal,
vol. 69, no. 809, pp. 186-189, 1993.

[3] D. Armanini, C. Fiore, M. ]. Mattarello, J. Bielenberg, and
M. Palermo, “History of the endocrine effects of licorice,”
Experimental and Clinical Endocrinology & Diabetes, vol. 110,
no. 6, pp. 257-261, 2002.

[4] D. Armanini, R. Castello, C. Scaroni et al., “Treatment of
polycystic ovary syndrome with spironolactone plus licorice;”
European Journal of Obstetrics Gynecology and Reproductive
Biology, vol. 131, no. 1, pp. 61-67, 2007.

[5] P. Grant and S. Ramasamy, “An update on plant derived
anti-androgens,” International Journal of Endocrinology and
Metabolism, vol. 10, no. 2, pp. 497-502, 2012.

[6] D.Ferrimanand J. D. Gallwey, “Clinical assessment of body hair
growth in women,” The Journal of Clinical Endocrinology and
Metabolism, vol. 21, pp. 1440-1447, 1961.

[7] M. Saeedi, K. Morteza-Semnani, and M.-R. Ghoreishi, “The
treatment of atopic dermatitis with licorice gel,” Journal of
Dermatological Treatment, vol. 14, no. 3, pp. 153-157, 2003.

[8] A. Hohl, M. F. Ronsoni, and M. de Oliveira, “Hirsutism:
diagnosis and treatment;” Arquivos Brasileiros de Endocrinologia
& Metabologia, vol. 58, no. 2, pp. 97-107, 2014.

[9] E E Naeini, J. Najafian, and N. Jazebi, “Hirsutism and body
mass index in a representative sample of Iranian people,” ARYA
Atherosclerosis, vol. 8, no. 1, pp. 43-54, 2012.

[10] B. G.Lumezi, A. Goci, V. Lokaj et al., “Mixed form of hirsutism
in an adolescent female and laser therapy,” Iranian Red Crescent
Medical Journal, vol. 16, no. 6, Article ID 9410, 2014.

[11] U.Blume-Peytavi, “How to diagnose and treat medically women
with excessive hair,” Dermatologic Clinics, vol. 31, no. 1, pp. 57—
65, 2013.

[12] “Final report on the safety assessment of glycyrrhetinic acid,
potassium glycyrrhetinate, disodium succinoyl glycyrrheti-
nate, glyceryl glycyrrhetinate, glycyrrhetinyl stearate, stearyl
glycyrrhetinate, glycyrrhizic acid, ammonium glycyrrhizate,
dipotassium glycyrrhizate, disodium glycyrrhizate, trisodium
glycyrrhizate, methyl glycyrrhizate, and potassium glycyrrhiz-
inate,” International Journal of Toxicology, vol. 26, supplement 2,
pp. 79-112, 2007.

[13] T. Yaginuma, R. Izumi, H. Yasui, T. Arai, and M. Kawabata,

“Effect of traditional herbal medicine on serum testosterone

levels and its induction of regular ovulation in hyperandrogenic

and oligomenorrheic women (author’s transl),” Nihon Sanka

Fujinka Gakkai Zasshi, vol. 34, pp. 939-944, 1982.

K. Takahashi, K. Yoshino, T. Shirai, A. Nishigaki, Y. Araki, and

M. Kitao, “Effect of a traditional herbal medicine (Shakuyaku-

Kanzo-To) on testosterone secretion in patients with polycystic

ovary syndrome detected by ultrasound,” Acta Obstetrica et

Gynaecologica Japonica, vol. 40, no. 6, pp. 789-792, 1988.

[15] Y. Tamura, T. Nishikawa, K. Yamada, M. Yamamoto, and A.
Kumagai, “Effects of glycyrrhetinic acid and its derivatives on
A4-5a- and 5B-reductase in rat liver;” Arzneimittel-Forschung,
vol. 29, no. 4, pp. 647-649, 1979.

[16] S. Tamir, M. Eizenberg, D. Somjen, S. Izrael, and J. Vaya,
“Estrogen-like activity of glabrene and other constituents iso-
lated from licorice root,” The Journal of Steroid Biochemistry and
Molecular Biology, vol. 78, no. 3, pp. 291-298, 2001.

[17] D. Armanini, M. J. Mattarello, C. Fiore et al., “Licorice reduces
serum testosterone in healthy women,” Steroids, vol. 69, no. 11-
12, pp. 763-766, 2004.

[18] D. Armanini, G. Bonanni, and M. Palermo, “Reduction of
serum testosterone in men by licorice,” The New England Journal
of Medicine, vol. 341, article 1158, 1999.

[19] D. Armanini, C. B. de Palo, M. J. Mattarello et al., “Effect of
licorice on the reduction of body fat mass in healthy subjects,”
Journal of Endocrinological Investigation, vol. 26, no. 7, pp. 646
650, 2003.

[20] R. A. Josephs, J. S. Guinn, M. L. Harper, and E Askari,
“Liquorice consumption and salivary testosterone concentra-
tions,” The Lancet, vol. 358, no. 9293, pp. 1613-1614, 2001.

[21] T. Yokota, H. Nishio, Y. Kubota, and M. Mizoguchi, “The
inhibitory effect of glabridin from licorice extracts on melano-
genesis and inflammation,” Pigment Cell Research, vol. 11, no. 6,
pp. 355-361, 1998.

=
-



[22] R. Azziz, E. Carmina, and M. E. Sawaya, “Idiopathic hirsutism,”
Endocrine Reviews, vol. 21, no. 4, pp. 347-362, 2000.

[23] P. A. Essah, E. P. Wickham III, J. R. Nunley, and J. E. Nestler,
“Dermatology of androgen-related disorders,” Clinics in Derma-
tology, vol. 24, no. 4, pp. 289-298, 2006.

Evidence-Based Complementary and Alternative Medicine



