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Abstract Introduction Chronic rhinitis (CR) represents a widespread inflammation with a high
incidence in the general population. Although it is generally considered a benign
condition, CR has a relevant impact on quality of life and requires a specific treatment
approach.
Objective The aim of the present study was to investigate the efficacy of glycyrrhizin
and mannitol intranasal treatment on chronic rhinitis using cytological analysis and
subjective evaluation of symptoms.
Methods A total of 55 patients suffering from chronic rhinitis were enrolled in the
present study, 34 with allergic rhinitis (AR) and 21 with nonallergic rhinitis (NAR). The
severity of four different nasal symptoms was determined by using a visual analogue
scale (VAS). Specimens obtained by nasal scraping were collected for cytological
analysis. Data were acquired before and after a 30-day treatment with glycyrrhizin and
mannitol nasal spray. Statistical analyses were performed.
Results The VAS scores for all four nasal symptoms considered in the present study, as
well as for neutrophil cells, reduced significantly after therapy in both allergic and
nonallergic patients. The number of eosinophils was not significantly lower in
nonallergic patients.
Conclusion A 30-day topical treatment with glycyrrhizin and mannitol may improve
nasal symptoms and reduce inflammatory cells in the nasal mucosa in patients with
chronic rhinitis without significant contraindications. Further studies could support our
results and would better clarify all the aspects of this treatment.
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Introduction

Chronic rhinitis (CR) is a common condition in the general
population and has a negative impact on quality of life due to
sleep deprivation, difficulty concentrating at work, low
productivity, and social impairment.1,2 According to etiopa-
thogenetic criteria, two subtypes of CR are distinguished:
allergic rhinitis (AR) and nonallergic rhinitis (NAR). In AR, one
or more specific allergens induce the inflammatory reaction
of the nasal mucosa, whereas triggers of NAR symptoms,
once called “vasomotor rhinitis”, vary and are nonspecific.3

Both in AR and in NAR, inflammatory cell infiltration char-
acterizes the nasal mucosa; therefore, anti-inflammatory
treatment is indicated for both conditions.

Currently, therapeutic strategies include decongestants,
antihistamines, corticosteroids or a combination of these.
Despite their effectiveness on nasal congestion, decongestant
use for CR should be limited due to its systemic and local
adverse effects and self-inducing inflammation of the nasal
mucosa (self-medicating persistent rhinitis). Antihistamines
are effective on histaminergic phlogosis, but they do not
completely suppress the histamine-independent pathways
of nasal inflammation.4 Long-term therapy with corticoster-
oid nasal spray represents a first-line treatment in the
medical management of CR, having been demonstrated to
reduce nasal inflammation and improve symptoms.5 None-
theless, the general trend observed in medical practice,
where the use of natural remedies is increasing, has led to
a widespread use of substances based on available natural
substrates. Sprays composed of glycyrrhizin (a triterpene
glycoside extracted from the roots of the licorice plant
known as glycyrrhiza glabra) and mannitol (a well-known
osmotic agent) act osmotically, producing antiedematous
and anti-inflammatory effects, have proven to be effective
on nasal symptoms.6

In the last few years, nasal cytology has been increasingly
used in the study of the cellular features of the nasal mucosa,
to investigate AR andNAR, and to identify other causes of this
nasal condition.7 In the present study, we examined subjec-
tive outcomes and nasal cytology changes after glycyrrhizin
andmannitol intranasal treatment in patients suffering from
AR and NAR in order to better clarify the effectiveness and
safety of this topical treatment.

Methods

Study Population
Our cases were selected among patients who presented at
the ENT unit of a tertiary referral hospital between March
and October 2019. All eligible patients provided verbal and
written informed consent.

We selected 55 consecutive patients aged between 19 and
72 years old, 32 males and 23 females suffering from CR. The
diagnostic criteria included the presence of � 1 nasal symp-
toms (obstruction, rhinorrhea, sneezing, and itching) for at
least 12 weeks, in line with current rhinitis guidelines.8 Any
additional conditions that could cause nasal inflammation
were excluded, such as a recent acute infection of the upper

airways, specific drug use (a-adrenergic, a-blockers, cocaine,
clonidine, ACE-inhibitors, oral contraceptives, antiepileptics,
neuroleptics, aspirin and other NSAIDs, and calcium antag-
onists), occupational exposure to nasal irritants, cigarette
smoke, hormonal factors (pregnancy, premenstrual phase,
hypothyroidism), and some known pathologies (vasculitis,
cystic fibrosis, and ciliary dyskinesia). Other exclusion crite-
ria included previous nasal and/or sinus surgery and system-
ic and/or topical treatment with corticosteroids,
antihistamines, or decongestants during the 30 days previ-
ous to our evaluation. Nasal endoscopy was performed to
observe the anatomical features of the patients. Subjects
with nasal polyposis, obstructive septal deviations, and
adenoid hypertrophy were also excluded.

Skin Prick Test
The study design required each patient to undergo a skin
prick test (SPT) (even if they had previously had one), a
subjective evaluation of nasal symptoms and a sample
collection for nasal cytology. The SPT was performed using
inhalant allergens with positive and negative controls (Aller-
gopharma GmbH & Co. KG, Reinbek, Germany), according to
the European Academy of Allergy and Clinical Immunology
standard protocol.9 Patients positive for at least one allergen
were considered subjects with chronic AR. Patients were
asked to rate each symptom they perceived (obstruction,
rhinorrhea, sneezing, and itching) from 0 to 100 millimeters
on the VAS, where 0 refers to a nonannoying symptom and
100 refers to the most annoying symptom.10

Nasal Cytology
Nasal cytology was performed by applying Gelardi’s cytolog-
ical technique, which was approved by the Italian Academy
of Nasal Cytology (AICNA, in the Italian acronym).11 Nasal
samples were collected by two physicians (Farina L. and
Pagliuca G.) and microscope observation was performed
independently by two physicians (Farina L. and Santarsiero
S.). All procedures took place in a room with constant
humidity and temperature. The examiner asked the patient
to blow his/her nose to remove any excess secretions before
sample collection. Specimens of nasal epithelium were col-
lected under visual control by scraping the mucosa in the
middle third of the inferior turbinate with a sterile nasal
curette (Rhino-Probe, Arlington Scientific Inc, Springville,
UT, USA). Sample collection was performed for each nostril
separately. Each sample was uniformly spread in the middle
of a microscope slide, fixed by air-drying and stained with
May Grunwald Giemsa quick stain (Bio-Optica Milano SpA,
Milan, Italy). Each slide was washed in tap water, air-dried
and mounted in a synthetic resin. Finally, a cover glass was
applied. Microscopic examination was conducted using a
light microscope (Eclipse E-100, Nikon, Tokyo, Japan)
equipped with 100x, 400x, and 1,000x objective lenses.
The examiners performed a first general observation at a
lowmagnification (100x). Once the areawith the highest cell
concentration was identified, the examiners focused in on it
using a higher magnification lens (400x). Cell counting was
performed by placing a drop of immersion oil on the
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established area and then counting all the cells present in
each observation field using a high magnification lens
(1,000x). Cells were counted and categorized as ciliated cells
(CCs), goblet cells (GCs), neutrophils, and eosinophils. Each
examiner reported the average of each cell type observing
five observation fields.

Subjective evaluation of symptoms and nasal cytology
were repeated by the same examiners and with the same
techniques after a 30-day treatment with glycyrrhizin and
mannitol nasal spray (2 sprays per nostril twice a day).
Differences between the number of neutrophils and eosino-
phils and the CCs to GCs ratio after therapy were statistically
analyzed. Visual analogue scale scores assessed before and
after treatment were also compared.

Statistical Analyses
Statistical analyses were performed using SPSS for Windows
version 15.0 (SPSS Inc., Chicago, IL, USA). Continuous varia-
bleswere presented asmeanswith standard deviations (SDs)
and categorical variables were summarized with numbers
and proportions. Data normality was assessed using the
Kolmogorov-Smirnov test. The Student t-test was used to
compare VAS score nasal symptoms and age. The Mann-
Whitney U-Test was used to compare the cells counting. The
chi-squared test was used for comparisons of the gender
distribution of the groups. Differences were considered
significant at p<0.05.

Results

No adverse effects were reported during the present study.
Thirty-four patients had a positive SPT for inhalant allergens,
whereas in 21 cases the SPT did not reveal any allergies. The
demographic characteristics of the study population are
summarized in ►Table 1.

►Table 2 reports VAS scores for nasal symptoms before
and after 30 days of intranasal glycyrrhizin and mannitol
therapy. All the mean VAS scores reduced significantly after
treatment in both allergic and nonallergic subjects. All
differences in terms of mean values of VAS scores and p-
values in positive and negative SPTs are illustrated
in ►Table 2.

Ciliated cells, goblet cells (►Figure 1A), neutrophils
(►Figure 1B), and eosinophils (►Figure 1C) were examined
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.Table 1 Demographic characteristics of the patients

SPTþ SPT- p-value

Gender

M 22 10 > 0.05

F 12 11

Age (years old)

Range 19–72 19–69 > 0.05

Average 47.38� 18.74 42.57� 14.98

Abbreviations: SPTþ , Skin Prick Test positive for at least one allergen;
SPT-, Skin Prick Test negative for all the allergens tested.
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and counted. The CCs to GCs ratio did not show a significant
change after therapy in both allergic and nonallergic sub-
jects. The average number of neutrophils reduced signifi-
cantly in both groups after therapy (►Table 3 and ►Figures

1D-1E).
Eosinophils were present in 32 subjects (58.2% of our

cases); with 28 out of 34 allergic patients (82%) and 4 out of
21 nonallergic patients (19%). The mean eosinophil count
decreased significantly (p<0.001) after 30 days of nasal
spray therapy. A significant difference was observed in
allergic as opposed to non-allergic subjects (►Table 3

and ►Figures 1D-1E).

Discussion

The present study analyzed the effects of a 30-day mannitol
and glycyrrhizin intranasal therapy on nasal symptoms and
changes in nasal cytology in selected patients with allergic
and nonallergic rhinitis. Glycyrrhetinic acid is a potent
inhibitor of theHMGB1 protein, a proinflammatorymediator
released by inflammatory cells, especially from eosino-
phils.12 The HMGB1 protein acts as a late mediator of
phlogosis, activating the monocytes through COX2-induc-
tion. It was found in high concentrations in nasal secretions
collected from patients affected with AR, nonallergic rhinitis
with eosinophilia syndrome (NARES), or nasal polyposis.13 In
all these conditions, eosinophils play a primary pathogenetic
role.14 It has been observed that glycyrrhetinic acid not only
inactivates the HMGB1 protein, but also prevents its release
through eosinophils and promotes eosinophil apoptosis,
finally reducing the protein level in nasal secretions.13,14

These observations led to the hypothesis that the presence
of high levels of HMGB1 protein in the nasal mucosa could
lead to nasal symptoms. Salpietro et al. showed a linear
correlation between the amount of HMBG1 protein in nasal
secretions and the severity of nasal symptoms.15 In another
study, a 30-day treatment with glycyrrhizin and mannitol
nasal spray increased the rate of mucociliary transport in
97.9% of the cases by promoting hair cell differentiation in
the nasal epithelium.16 Both the anti-inflammatory and
cleansing action seem to restore the “cytological architec-
ture” of the nasal mucosa.17,18 In a comparative study, Mansi
et al. observed a similar benefit of intranasal glycyrrhizin and
mannitol and intranasal corticosteroid in reducing nasal
congestion.6

Nasal corticosteroids are currently the first therapeutic
choice in chronic rhinopathies. They reduce local immuno-
globulin E (IgE) production, which is the pathogenetic basis
of AR.19 Moreover, an overall decrease of the inflammatory
infiltrate has been demonstrated, particularly for lympho-
cytes and eosinophils.20 Ciofalo et al. observed a reduction of
neutrophils in the rhinocytogram in acute rhinosinusitis
after intranasal sodium hyaluronate therapy.21 Gelardi
et al. suggested the use of topical corticosteroids in acute
forms, while highmolecular weight hyaluronic acidmay also
be employed in CR considering its anti-inflammatory and
lubricating qualities.22 A combination of glycyrrhetinic acid
andmannitol nasal spray has similar proprieties and could be
suitable for prolonged use in patients with chronic rhinitis,
particularly when corticosteroids should be avoided. Treat-
ment with intranasal corticosteroids is contraindicated in
patientswith glaucoma or cataracts and their use should also

Fig. 1 (A) Ciliated cell and goblet cell obtained by nasal scraping (stained by May Grunwald Giemsa Quick Stain, original magnification x1,000).
(B) Neutrophils obtained by nasal scraping (stained by May Grunwald Giemsa Quick Stain, original magnification x1,000). This sample was
collected from nonallergic patients before therapy. (C) Sample obtained by nasal scraping (stained by May Grunwald Giemsa Quick Stain, original
magnification x1,000). Neutrophils are absent. Notice two goblet cells among the ciliated cells. (D) Eosinophils obtained by nasal scraping
(stained by May Grunwald Giemsa Quick Stain, original magnification x400). This sample was collected from allergic patients before therapy. (E)
Sample obtained by nasal scraping (stained by May Grunwald Giemsa Quick Stain, original magnification x400). Eosinophils are absent. Notice
one neutrophil among the ciliated cells.
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be limited in patients with liver dysfunctions and during
pregnancy, breastfeeding, and in children. Furthermore, the
chronic use of corticosteroid nasal sprays, and the conse-
quent mucosal dryness, seems to predispose to recurrent
epistaxis.23 On the other hand, no relevant side effects
associated with glycyrrhizin and mannitol nasal therapy
have been identified neither in the literature24 nor in our
study. Mansi et al. observed an increased incidence of nasal
dryness after treatment with glycyrrhizin and mannitol
compared with topical corticosteroids, despite the well-
known lubricating qualities of the former. The authors
attributed this finding to the mechanical insertion of the
device in the nasal cavities.6

In order to assess the effectiveness of intranasal therapy
based on the improvement of the measured symptoms,
several studies used different specific questionnaires, cate-
gorical scales, or the VAS. In our study, we chose the VAS for
the subjective evaluation of the symptoms of the patients
symptoms since we believe that it is more suitable than the
categorical scales when measuring chronic subjective fea-
tures such as symptoms of CR, as previously reported by
other authors.25 In our study, the statistical analysis of the
VAS scores showed a significant improvement of all symp-
toms after therapy in both allergic and nonallergic subjects.
Similar results have previously been reported by Mansi et al.
in the pediatric population suffering fromAR.6 In their study,
obstruction, rhinorrhea, and sneezing scores showed a sig-
nificant improvement with a nonsignificant decrease only
for itching. In our study, performed on adults,weobserved an
improvement of all four considered symptoms in both AR
and NAR patients.

Nasal cytology is a useful technique in measuring the
entity of nasal phlogosis based on the identification of
inflammatory cell in nasal mucosa. A correlation between
the severity of symptoms and inflammatory cell infiltra-
tion in the nasal mucosa have been described.11 The effect
of intranasal treatment on nasal inflammation may be
measured objectively using nasal cytology performed be-
fore and after therapy. To the best of our knowledge, this is
the first study to evaluate the effects of intranasal glycyr-
rhizin and mannitol therapy on AR and NAR using nasal
cytology.

The rhinocytogramof a healthy subject is characterized by
a prevalence of ciliated and nonciliated columnar cells,
mucous cells, and basal cells. Sometimes, there can be
sporadic neutrophils and rare bacteria. Normally, ciliated
cells andmucous cells have a typical 4 to 1 ratio. The amount
of GCs can increase considerably when the nasal mucosa is
chronically exposed to irritants.7 In a previous study, we
observed a reduction in GCs compared with haired cells
when nasal inflammation reduced.26 In the present study,
themean count of both haired cells andGCs remained almost
constant after therapy, and the ratio between them did not
show any significant differences either. A possible explana-
tion is that 1 month of therapy might not be enough to
restore the ratio between these two groups of cells, although
a reduction of inflammatory cells is present, as suggested by
our results. We observed a statistically significant reductionTa
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of neutrophils and eosinophils in our cases. Although neu-
trophil infiltration of the nasalmucosa is a nonspecific event,
it is actually considered to be responsible for typical nasal
symptoms during rhinitis.7 Their persistence and their con-
tinuous release of chemical mediators, especially the neu-
trophil elastase, may increase the free radicals and the
consequent distress of the nasal epithelium, which is clini-
cally characterized by the development of symptoms. Our
results seem to confirm the role of glycyrrhetinic acid and
mannitol in reducing neutrophils in the nasalmucosa in both
allergic and nonallergic patients.

Eosinophil counts showed a significant reduction after
therapy in all our cases and in allergic patients; on the other
hand, we did not observe a significant reduction of cells in
nonallergic subjects. In our study, a substantial number of
eosinophilswerepresent in specimens ofonly four nonallergic
patients. It is not easy toexplainwhyallergicpatientspresent a
significant reduction of eosinophil counts after therapy and
nonallergic patients do not. It is possible that, in this subgroup
of cases suffering from NARES, uninvestigated mechanisms
prevent a reduction of these cells after therapy. However, the
lownumberofNAREScases inour studymaynotbeenough for
anaccuratestatistical analysis. It is alsonoteasy toexplainwhy
wedidnotobserve a reduction ofGCs comparedwithhair cells
after therapyaswewouldhaveexpectedandasweobserved in
a previous experience.26,27A possible explanationmay be that
a 1-month therapy session may be too short to observe
significant changes in the numbers of these 2 cell types.
Further studies anda larger study sample are required in order
to better clarify all the aspects of our results.

Conclusion

Our study would suggest that a 30-day treatment with
intranasal glycyrrhizin and mannitol can be considered
safe and effective in improving nasal symptoms in patients
with CR and in reducing inflammatory cells in their nasal
mucosa. The tolerability, safety, and efficacy of this intrana-
sal treatment, as suggested byour results, maymake it a valid
alternative to intranasal corticosteroids in patients with
chronic AR and NAR.
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