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The potential role of trans-resveratrol/
carboxymethylated (1.3/1.6)-p-d-glucan
minimizing symptoms and improve healing
after functional endoscopic sinus surgery

V. FRARI', F. CAPUANO', A. MICERA?, F. GRECO', F. SALVINELLI

'ENT Department, Campus Biomedico University, Rome, ltaly
2BioMolecular and Cellular Laboratory, IRCCS Fondazione Bietti, Rome, Italy

Abstract. - OBJECTIVE: This study aims
to evaluate the effect of trans-resveratrol/car-
boxymethylated (1.3/1.6)-B-d-glucan adminis-
tered via nasal, after FESS, assessing nasal re-
spiratory distress and nasal mucosa healing.

PATIENTS AND METHODS: We enrolled 70
patients, from March 2019 to February 2020,
with chronic nasal obstruction not respond-
ing to medical therapy and candidates to en-
doscopic nasal surgery. Patients were divided
in two non-randomized groups: group A treat-
ed with trans-resveratrol/carboxymethylated
(1.3/1.6)-B-d-glucan administered via nasal, and
group B treated with 0.9% nasal irrigation saline.
Patients were clinically evaluated, in post-oper-
ative period, at 7 (T0), 15 (T1), and 30 days (T2)
with fibroendoscopy. The CRS (chronic rhinosi-
nusitis) questionnaire (Snot 20) was administrat-
ed at TO, T1, and T2. The findings were scored
with respect to middle turbinate edema. In both
Groups, the inferior turbinate’s medial aspect
was scraped using a sterile disposable Rhi-
no-probe mucosal curette (Arlington Scientific,
Inc., Springville, UT, USA) at TO, T1, and T2.

RESULTS: Group A showed an improvement
in Snot 20 in T1 and T2 both. The reduction of
the mucosal edema and nasal secretion has
been statistically significant in the Group A. A
slight cell reduction was observed at T2 with re-
spect to T1. This decreased pattern is more ev-
ident in nasal scraping from Group A. The ap-
pearance of epithelial cells at T2 of Group A is
consistent with the reduction of inflammatory
cells.

CONCLUSIONS: We can assert that in Group
A it appears less evident the presence of ede-
ma, nasal congestion and crusts, resulting in a
quick recover.
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Introduction

Resveratrol is a polyphenol produced by veg-
etables and fruit, especially grapes'2. It has been
found to exert several activities such as cardio-
protective®, neuroprotective®, anticarcinogenic’,
antiviral®, and anti-inflammatory’. It has been
found to regulate secretion and inflammation
in nasal epithelium also®. The nasal epithelium
is greatly responsive to autologous and heter-
ologous stimuli and seems to be implicated in
several activities, as many paper assessed”'’. It
has been recently demonstrated that resveratrol
can be stabilized in aqueous solutions when
combined with a modified B-glucan; this pro-
duces a carboxymethylated-(1,3/1,6)-B-d-glucan
(CM-glucan), which greatly improves the stabil-
ity of resveratrol in solution without altering its
biological activity''2. Resveratrol was studied
both in vitro and in vivo® (on murine models).
In this study®, authors’ findings indicate that
resveratrol is both a potent Cl-secretagogue and
anti-inflammatory agent.

Functional endoscopic sinus surgery (FESS)
is the treatment of choice for patients with med-
ically resistant chronic rhino-sinusitis (CRS) and
nasal polyps. Despite the consolidated use of
different treatments, the post-operative period is
often very painful and uncomfortable, especially
during the first month. The best treatment during
this period is still on debate. Studies advocate the
use of sterile saline solutions', hypertonic and
Ringer solution', sodium hyaluronate'’

This study aims to evaluate the effect of trans-
resveratrol/carboxymethylated (1.3/1.6)-B-d-glucan
administered via nasal, after FESS, assessing nasal
respiratory distress and nasal mucosa healing.
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Patients and Methods

We enrolled 70 patients (mean age 45 years, age
range 22-55 years), from March 2019 to February
2020, with chronic nasal obstruction not respond-
ing to medical therapy and candidate to endoscop-
ic nasal surgery. All patients had undergone bilat-
eral FESS, involving conservative mucosa-sparing
antrostomy, and anteroposterior ethmoidectomy
with preservation of the middle turbinate. Frontal
and sphenoid sinuses were drained when needed.
We excluded patients with nasal polyposis, ongo-
ing pregnancy, nosebleeds, patients immunocom-
promised, patients who had used antibiotics in the
previous 30 days, patients who chronically use
immunosuppressive/corticosteroid, and patients
with moderate OSAS (Obstructive Sleep Apnea
Syndrome).

All patients underwent medical history col-
lection and ear, nose and throat complete exam-
ination. The endoscopic nasal examination was
carried out with 0.4 mm rigid endoscope (Karl
Storz SE & Co. KG, Tuttlingen, Germany) and
the questionnaire was administrated (snot 20).
Patients were divided in two non-randomized
group. In both groups were administered oral
antibiotics (cephalosporins) after surgery twice a
day for 5 days.

Group A was treated with 0.9% nasal irriga-
tion saline for the first post-operative week after
the removal of the nasal swab. At the second
post-operative week, patients add trans-resvera-
trol/carboxymethylated (1.3/1.6)-B-d-glucan nasal
spray 30 ml 1 puff for nostril three times per day
for a month.

Group B was treated with 0.9% nasal irrigation
saline for the first post-operative week after the
removal of the nasal swab. At the second post-op-
erative week, patients continued with 0.9% nasal
irrigation saline for a month.

Patients were clinically evaluated, in the
post-operative period, at 7 (T0), 15 (T1), and 30
days (T2) after the removal of the nasal swab with
fibroendoscopy. The CRS questionnaire (Snot 20)
was administrated at TO, T1, and T2.

Endoscopic nasal examination was performed
by a flexible nasal fibroendoscopy (Karl Storz SE
& Co. KG, Tuttlingen, Germany). The findings
were scored with respect to middle turbinate ede-
ma (0 none, 1 mild, 2 moderate, and 3 severe) and
nasal secretions (0 none, 1 severe).

In both Groups, the inferior turbinate’s me-
dial aspect was scraped using a sterile dispos-
able Rhino-probe mucosal curette (Arlington
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Scientific, Inc., Springville, UT, USA) at TO,
T1, and T2. The same procedures are per-
formed on the left nostril. The collected ma-
terial was smeared onto glass slide and post
fixed with citofix spray (Biolab, Naples, Italy).
Biosamples (smear on glass-slide and extract)
were preserved according to a standard pro-
cedure: slides were stored at 4°C. Slides were
stained according to the quick May-Grunwald
Giemsa (MGG) procedure (a quick differential
staining method). Images were digitally ac-
quired with light transmission by using a direct
microscope. Acquisitions were performed the
same day of staining/mounting to avoid post
preservation and/or fixation artifacts.

The study protocol was approved by the re-
search Ethics Committee at our institution, and
every patient signed the written informed consent.

Parametric (Student’s #-test) was used to com-
pare different values. Our criterion for statistical
significance was set at a value of p <0.000001.
For Snot evaluation, the collected data were ex-
pressed as mean and SD (standard deviation).

Results

Snot Evaluation

Group A showed an improvement in Snot 20
in T1 and T2 both; nasal respiratory distress be-
fore and after therapy at T1 (9.77£6.12 vs. 20.11
+6.4) decreased post-operatively in a statistically
significant way (p < 0.000001). Nasal respiratory
distress before and after treatment at T2 (3.69+2.8
vs. 16.17 £5.51) decreased post-operatively in a
statistically significant way (p < 0.000001). No
differences were found between group A and B at
TO (20.65£10.79 vs. 25£7.51) (p > 0.000001). The
results are summarized in Figure 1.

Endoscopic Nasal Score

The reduction of the mucosal edema and nasal
secretion has been statistically significant in the
Group A (1.71 vs. 4 in T1 and 1 vs. 2.48 in T2)
(Figure 2).

Microscopical Evaluation of
Nasal Cytosmears (Basal Histology)

The quick MGG staining, an easy to perform
basal staining to evaluate the inflammatory pat-
tern, showed a cellular pattern characterized by
neutrophils and monocytes, with rare goblet cells
and mucus filaments. Eosinophils and mast cells
were found absent. No biofilm (bacteria) was ob-
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Figure 1. Snot evaluation in group A and B at TO, T1 and T2. Nasal respiratory distress before and after therapy at T1 and

at T2 decreased post-operatively.

served. No metaplasia or hyperplasia phenomena
were observed if analyzing the differentiated epi-
thelial counterpart (goblet cells). The presence of
mucus filaments (40%) was observed at TO. The
microscopical comparison between nasal scraping
from both groups is shown in Figure 3 with rep-
resentative acquisitions for Group B (saline irriga-
tion) and Group A (trans-resveratrol/carboxymeth-
ylated (1.3/1.6)-B-d-glucan) treatments. A similar
inflammatory reaction was observed at TO. By
contrary, a different cytological appearance oc-
curred at T1 and more evident at T2, if comparing
both treatments. The increased number of neutro-
phils (polymorphonucleate cells with clear brown
cytoplasm appearance) was observed at T1 and
T2 with respect to TO. A slight cell reduction was

observed at T2 with respect to T1. Of interest, this
decreased pattern is more evident in nasal scraping
from Group A (trans-resveratrol/carboxymethylated
(1.3/1.6)-B-d-glucan treated) with respect to Group
B (saline-treated patients). The appearance of epi-
thelial cells at T2 of Group A [trans-resveratrol/car-
boxymethylated (1.3/1.6)-p-d-glucan treated] is con-
sistent with the reduction of inflammatory cells. In
addition, the number of neutrophils appears higher
in nasal scraping from Group A [trans-resveratrol/
carboxymethylated (1.3/1.6)-p-d-glucan treated] as
compared to Group B (saline-treated) at T1 and T2.

The total number of goblet cells, responsible
for the homeostasis of mucins, appeared in the
normal range, although an increase in muc5AC-
mRNA expression was observed after trans-res-
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Figure 2. Endoscopic Nasal Score The reduction of the mucosal edema and nasal secretion has been statistically significant

in the Group A.
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Group A

Figure 3. Microscopical Evaluation of Nasal Cytosmears showed a cellular pattern characterized by neutrophils and

monocytes, with rare goblet cells and mucus filaments.

veratrol/carboxymethylated (1.3/1.6)-p-d-glucan-
topical treatment (Tl and T2), resulting in a
stabilization of nasal epithelium (Figure 4).

Discussion

The aim of this study is to assess whether
Trans-Resveratrol/Carboxymethylated (1.3/1.6)-p-
d-Glucan nasal spray can be useful to relieve nasal
discomfort after FESS and to reduce time to recov-
ery from surgery. To our knowledge, this study is
the first that investigates the role of trans-resvera-
trol/carboxymethylated (1.3/1.6)-B-d-glucan nasal
spray after FESS. All patients well tolerated the
treatment and no one dropped out of the study.
Regarding Snot 20 questionnaire analysis, Group
A and Group B showed no differences at TO. It is
due to the fact that both groups had received saline
solution irrigation as treatment. So that finding was
expected. Analyzing data at T1 and T2 we found
a significant difference in Snot evaluation within
the two groups. Patients of Group A referred a
reduction of discomfort after surgery comparing
to those of the group B. This finding is supported
by the endoscopic evaluation that showed a better
score in Group A patients.

Overall, this pilot study sustains the potential
ability of trans-resveratrol/carboxymethylated
(1.3/1.6)-B-d-glucan nasal spray to contribute to
the recovery post FESS by means of a recruit-
ment of neutrophils. With respect to neutrophils,
it has been recently hypothesized that in an in-
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flammatory state, neutrophils might participate
with a recovery of tissue homeostasis. Neutro-
phils are short-living cells exerting protective
function against bacteria/fungi driven infections
and scavenger activity for external/noxious sub-
stances and the release of mediators, including
growth factors and angiogenic molecules with
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Figure 4. mucSAC transcript expression. Relative real time
PCR carried out in parallel on total RNA samples extracted
from both groups (b and a). Note the increased expression
on muc5AC mRNA at T2 for both groups. An increase was
also observed at T1 specifically for group a. REST analysis
on Cq values produced by amplification carried out in
Illumina platform. TO is referred to 1, as relative analysis
was carried out, according to a standard procedure. Data are
2log expression. Bars are provided with standard deviation.
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clear effects resolution of inflammation. There-
fore, it might be possible that via the regulation
of neutrophils, Resveratrol spray, thanks to its
antioxidant effect'®, may have a role in the dereg-
ulation of inflammation allowing a physiological
recovery of nasal epithelial mucosa. The respira-
tory epithelium is lined by mucus, a gel consist-
ing of water, ions, proteins, and macromolecules.
The major macromolecular components of mucus
are the mucin glycoproteins, which are critical for
the airway’s local defense. In our research, the
evaluation of mucin proteins leads us to hypothe-
size the ability of trans-resveratrol/carboxymeth-
ylated (1.3/1.6)-B-d-glucan nasal spray speeding
up the healing of mucosa, restoring mucociliary
homeostasis.

Conclusions

This study demonstrates a significant reduc-
tion of the post-operative discomfort after sur-
gery in patients in which trans-resveratrol/car-
boxymethylated (1.3/1.6)-p-d-glucan nasal spray
were administrated, compared to those who were
treated with saline solution.

Moreover, we can assert that in patients treat-
ed with Trans-Resveratrol/Carboxymethylated
(Group A), it appears less evident the presence of
edema, nasal congestion, and crusts resulting in
a quick recovery.

Additional investigations are necessary to con-
firm our encouraging results.
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