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Introduction

Trauma of the nasal mucosa is common after nasal
surgeries, such as endoscopic sinus surgery and septo-
plasty. Healing of the traumatized nasal mucosa is a highly
complex process that involves restoring the anatomical and
functional integrity of tissue.1 Staffieri et al investigated
the effects of nasal corticosteroid sprays on nasal mucosa
healing following nasal surgeries.2

Propolis is a resinous bee-hive product consisting of
plant materials collected by worker bees. Bees chew on
such materials, then, salivary enzymes are added and
mixed with wax to produce propolis.3 Flavonoids and
esters of caffeic acid are the most biologically active
fractions of propolis.4

Propolis has anti-inflammatory,5 anti-oxidant,6 anti-
microbial,7 and, especially, anti-bacterial8 actions. Further-
more, the propolis component known as caffeic acid is potent
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Abstract Introduction Mechanical trauma to the nasal mucosa increases the risk of synechia
formation, especially after chronic rhinosinusitis and nasal surgeries.
Objective This study was carried to assess the effect of propolis administration in
healing injured nasal mucosa in rats.
Methods We randomly divided eighteen rats into three equal experimental groups:
(1) non-treated group; (2) gum tragacanth (suspending agent for propolis) treated
group; and (3) propolis treated group. The non-treated group received no treatment for
15 days. The second group received gum tragacanth administration (5 ml/kg, orally)
once daily for 15 days. The third group received propolis suspension orally at a dose of
100 mg/kg once daily for 15 days. At the beginning of this study, we induced unilateral
mechanical nasal trauma on the right nasal mucosa of all rats in the three groups using a
brushing technique. A pathologist stained tissue samples using hematoxylin and
examined eosin by using a light microscope.
Results The severity of inflammation was milder with the absence of ulcerations in the
propolis treated group compared with the non-treated and gum tragacanth groups.
Goblet cell and ciliated cell loss was substantially lower in patients treated with propolis
compared with groups without treatment and those treated with gum tragacanth.
Conclusion Propolis decreased inflammation and enhanced healing of wounds of the
nasal mucosa in rats.
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in inhibiting pro-inflammatory proteinase, matrix metallo-
proteinase-9, which is known to be increased in ulcers.9

Propolis has proven to be a helpful topical treatment for
ulcers.3 Thus, many countries have approved it for the
treatment of ulcers and abrasions.3 Propolis is also considered
to have a low side-effect profile.10

The present study aims to assess the effect of propolis on
healing of the nasal mucosa after iatrogenic trauma to nasal
mucosa in rats.

Materials and Methods

Drugs and Chemicals
Ethylenediamine Tetra Acetic Acid (EDTA) powder (El-Nasr
Pharmaceutical Chemical Company), Ketamine Hydrochloride
(Troikaa Pharmacuticals LTd. Gujarat, India 50 mg (10 ml) vial),
Propolis (propolis supplied as brown powder purchased from
Medicinal Plants Company) and Gum tragacanth (Supplied as
powder, El Gomhoria Company for drugs and Chemicals).

Animals
In this study we used eighteen adult maleWistar rats, weighing
200 to 250 g. The rats were kept under proper environments
according to the standard guidelines and in suitable cages that
were maintained under standard conditions (average room
temperature 22 � 2°C, 12-hour dark and light cycles). Prior to
being euthanized, the animals had free access towater andwere
fed a conventional laboratory diet. All experimental protocols
received approval from the ethics committee.

All rats were anesthetized with ketamine hydrochloride
(100 mg/kg, IM). Unilateral mechanical nasal trauma using a
brushing technique by interdental brush was performed on
the mucosa of right nasal cavity of all rats in all groups.11

Werandomly categorized the 18 rats into three equal groups:
(1) the non-treated control group; (2) the gum tragecanth-
treated group received 5 ml/kg 5% gum tragacanth (suspending
agent for propolis) by gavage once daily for 15 days; (3) the
propolis-treated group, where rats received 100mg/kg propolis
suspension, once daily for 15 days. Propoliswas suspended in 5%
gum tragacanth in a ratio of four-to-one, respectively.12

Tissue Preparation
Under clean but non sterile conditions, we performed all
surgical procedures. At the end of 15 days, after the induction
of anesthesia, the rats were decapitated. By microdissection,
we excised the nose of each rat, fixing them in 10% formalde-
hyde solution for 24 hours and decalcifying in 10% ethylene
diamine tetra acetic acid (EDTA) solution for 3 weeks. Then
the nasal septa were carefully removed with scissors. After
that, we rinsed the septa in tapwater for 24 hours, dehydrated
them utilizing a graded alcohol series rendered transparent
and blocked following infiltration with paraffin. With a
microtome (Microm HM 360), the paraffin-embedded
samples were sliced to a thickness of 5 μm slices that were
stained with hematoxylin and eosin (H&E) before light
microscope examination by the pathologist, whowas blinded
to the study groups. We determined the severity of loss of
ciliated and goblet cells by comparison of injured with

contralateral side. We histologically categorized the degree
of inflammation, ciliated cell loss, and goblet cell loss as
follows: (þ) mild, (þþ)moderate, and (þþ þ ) severe accord-
ing to wound healing indices.11

Statistical Analysis
The results obtained were statistically analyzed using the SPSS
15.0 software package for Windows (SPSS Inc., Chicago, IL). We
compared the differences in histological scores between the
control, gum tragacanth, and propolis groups using Fisheŕs exact
test. Statistical significance was considered for p < 0.05.

Results

Moderate to severe inflammation was reported in the non-
treated and gum tragecanth-treated groups, whereas in the
propolis group, the degree of inflammation was mild to
moderate (►Table 1;►Figs. 1–3), with statistically significant
difference (p ¼ 0.0141, ►Table 1).

We also found the severity of ciliated and goblet cell loss to
be moderate to severe in the non-treated and gum traga-
canth-treated groups (►Table 2;►Figs. 1 and 2). On the other
hand, the ciliated and goblet cells were mostly preserved in
the propolis group (►Fig. 3). The statistical difference
between propolis and other groups was significant
(p ¼ 0.0073, ►Table 2).

Discussion

Many negative sequels could occur during healing of the nasal
mucosa, including excessive crust formation and synechia.
These cause failure or recurrence of the initial disease after
nasal surgeries such as septoplasty and endoscopic sinus
surgery. Iatrogenic trauma to the inflamed nasal mucosa,
particularly after surgeries for chronic rhinosinusitis,
increases the risk of synechia that could lower the post-
surgical success chances. Careful postoperative care of the
nasal cavity aims to avoid such complications and improve
the healing process. The known anti-bacterial and anti-
inflammatory characteristics of propolis13 make it a natural
target for wound healing studies.

The results of the current study showed that propolis admin-
istration reduced severity of inflammation and preserved the
ciliated aswell as goblet cells after experimental trauma of nasal
mucosa. Absence of ulcerations in the propolis-treated group
means that the process of healing is enhanced after administra-
tion of this agent. By contrast, the non-treated and gum

Table 1 Severity of inflammation

Groups Mild
(number)

Moderate
(number)

Severe
(number)

Non-treated 0 2 4

Gum
tragacanth-treated

0 3 3

Propolis-treated 4 2 0

Note: p ¼ 0.0141; Fisheŕs exact test was applied.
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tragacanth groups showed severe inflammation and ulceration
with loss of ciliated and goblet cells.

These results agree with Henshaw et al,14 who found that
topical propolis enhancedwoundhealing in humandiabetic foot
ulcer andacceleratedwound closure in this settingwhenapplied
weekly. They reported that propolis had demonstrable antibac-
terial effect leading to decreasing bacterial load in the diabetic

foot ulcer.Moreover, Kinis et al1 found that caffeic acidphenethyl
ester, one of the active components of propolis, had a beneficial
effect on the wound healing of rat nasal mucosa.

More than three hundred different compounds have been
known so far in propolis, comprising aliphatic acids, esters,
fatty acids, aromatic acids, aldehydes, carbohydrates, amino
acids, chalcones, dihydrochalcones, terpenoids, ketones, vi-
tamins, and inorganic substances. Flavonoids draw greater
research interest than other compounds.15

The in vitro antibacterial activity of propolis results from
synergistic actions between propolis compounds, mainly
pinocembrin andgalanginflavonoids, andwas proven against
several Gram-negative and Gram-positive bacteria. Other
flavonoids, such as chrysin and kaempferol, showed antiviral
activity reducing intracellular proliferation of some viruses,
such as herpes simplex.16

The tissue changes induced by trauma and the possible
infection lead to the generation of inflammatory mediators
that cause subsequent inflammatory events. Release of IL-1
and TNF-α by activatedmacrophages results in vasodilatation
and leads to smooth muscle relaxation and increased local
blood flow. Microvascular changes associated with increased
vascular permeability occur, resulting in enhanced plasmatic
exudation, phagocyte accumulation (neutrophils, macro-
phages, and monocytes), and amplification of endogenous
chemical mediators. At the same time, phagocytic cells, mast
cells, and endothelial cells utilize plasma membrane lipids to
produce important inflammatory mediators.17

Propolis is a potential anti-inflammatory agent for acute
and chronic stages.18 Mice and rabbit studies have proved
that hydro alcoholic solutions of propolis have anti-inflam-
matory activity following injectable, topical, or oral adminis-
tration.16 Further study is needed to assess the effect of
topical application of propolis in the injured nasal cavity.

Conclusion

Systemic administration of propolis enhances healing of
experimentally injured nasal mucosa most probably due its
anti-inflammatory and antimicrobial effects. Further study is
needed to assess the effect of local application of propolis in
the nasal cavity.
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Fig. 1 Photomicrograph from non-treated control group showing
nasal mucosa with areas of ulceration, goblet, and ciliated cell loss as
well as severe inflammatory cellular infiltrate in submucosa [H&E, 200].

Fig. 2 Photomicrograph from gum tragecanth-treated group showing
nasal mucosa with areas of ulceration, goblet, and ciliated cell loss as
well as severe inflammatory cellular infiltrate in submucosa [H&E, 200].

Fig. 3 Photomicrograph from propolis-treated group showing nasal
mucosa with mild inflammatory infiltrate in the submucosa [H&E 200].

Table 2 Severity of goblet and ciliated cells loss

Groups Mild
(number)

Moderate
(number)

Severe
(number)

Non-treated control 0 3 3

Vehicle-treated
control

0 4 2

Propolis-treated 5 1 0

Note: p ¼ 0.0073; Fisheŕs exact test was applied.
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