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Abstract

Introduction: In direct pup capping, the exposed pulp is directly capped with a capping material
to provoke a dentinal bridge formation to seal the exposed area.The aim of this study was to
evaluate the pulpal response to MTA and capsaicin in cats.

Methods: The sample for this experimental study consisted of 24 canines of cats, weighed
approximately 3-4kg. After sedation, the teeth were cut and exposed at 3mm above
cementoenamel junction, then divided into two groups: 1) direct pulp capping with MTA 2) direct
pulp capping with Capsaicin. The cavities were filled with glass ionomer cement (Fuji IX). The
cats were sacrificed in the first, second, and fourth weeks 4 canine teeth were extracted for the
purpose of histologic analysis. 6Serial sections were cut parallel to the longitudinal axis of the
canines. The sections were stained with hematoxylin & eosin, and were observed and analyzed
using a light microscope.

Results: In both groups treated with MTA and capsaicin, the inflammation decreased during
weeksl, 2, and 4. Less inflammation was seen in MTA group but there was no statistical
difference between the two groups (p=0.22). In the group treated with capsaicin, necrosis was
observed in every 12 samples, but in the other group treated with MTA, only 1 pulp necrosis was
seen in the first week (p=0.000). There was no significant difference in dentinal barrier formation,
inflammatory response, and soft tissue changes between the two groups.

Conclusions: The results of this study showed that capsaicin can decrease the severity of
inflammation, but it is ineffective in dentinal barrier formation.
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Introduction

Sometimes the pulp may get exposed either due to
caries, trauma, or as a result of iatrogenic errors during
the operative procedure. Direct pulp capping is the
procedure for treating an exposed pulp with a

biocompatible material. The purpose of this treatment
is to seal the exposed site against microbial invasion
and provoke the development of a dentinal bridge
formation. This dentinal bridge seals the exposed area
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and protects the underlying pulp (1). Calcium
Hydroxide [Ca (OH) *] was used for pulp capping for
the first time by Hermann (1930), and, from the early
1940s till now, it has been the most used material for
pulp capping. The biggest disadvantage of this
antibacterial and disinfectant material is its inability to
seal the cracked surfaces (1, 2). Zinc oxide eugenol, tri
calcium phosphate, and composite resin had also been
used as pulp capping agents, but they were not
successful in creating a good coronal seal (2).

MTA (Mineral Trioxide Aggregate) was introduced
by Torabinejad in 1995 and for its favorable properties,
such as strong sealing ability, higher PH, acceptable
biocompatibility, long term stability, prevention of
bacterial leakage, and stimulation of cementum,
dentine and bone formation has been introduced as an
acceptable pulp capping agent (1). Capsaicin is an
active irritant component of chili pepper that prevents
the transmitting of pain impulses to the brain by
affecting demyelinated nerve fibers with small
diameters (3).

Studies have demonstrated that Capsaicin increases
pulpal blood flow and gives anesthesia to teeth with
inflammatory pulps, which do not get numb with
common anesthetics (3).

Capsaicin reduces the inflammatory infiltrates in
experimental treatment of otitis media, and
inflammatory cells in colon mucosa (4, 5). Since no
study has been done in association with the anti
inflammatory effect of capsaicin on pulp, the aim of
this study was to evaluate and compare the pulpal
response to pulp capping with capsaicin and MTA in
cats.

Methods

The sample for this experimental study consisted of
24 canines (4 sound teeth in each cat) of 6 domestic
short hair tomcats, weighed approximately 3-4kg. The
teeth were divided into two equal groups. The cats
were kept in the veterinary care. General anesthesia
was induced with intramuscularly injected Ketamine
hydrochloride (Alfasan, Woerden, the Netherlands) 25
mg/kg, and Acepromazine (Alfasan, Woerden, the
Netherlands) 1mg/kg, and Diazepam (KasminTamin,
Islamic Republic of Iran) 2 mg/kg. After sedation, the
teeth were cut and exposed at 3 mm above
cementoenamel junction using a sterile taper diamond
bur and high-speed turbine under water spray. During

all procedure, the presence of blood was considered as
a sign of pulp exposure. After that, the teeth were
isolated using rubber dam. After pulp exposure, normal
saline was used for cavity irrigation and small sterile
cotton pellets were used to control the bleeding. In the
first group, MTA (Dentsply) was placed into the
exposed area. In the second group, one drop of 1%
capsaicin (Sigma-Asldrich-Swiss) was put on the
exposed area and in both groups; access cavities were
sealed by glass ionomer cement (Fuji IX, GC).

The cats were killed in the first, second, and fourth
weeks for the purpose of histologic analysis of pulp
with the use of vital perfusion method. The selected
teeth (4 canines) with a side of jawbone were extracted
using a metal disc under water spray.

They were maintained in 10% formalin for 4 days
at room temperature. For the purpose of
decalcification, the teeth were kept in 5% nitric acid
solution for 14 days at room temperature. Then the
samples were submerged in paraffin. 6Serial sections
were cut parallel to the longitudinal axis of the canines.

Sections were stained with hematoxylin and eosin.
The prepared slides were encoded and sent to the
Department of Pathology at Babol University of
Medical Sciences where the measurement of the sizes
of the infiltrate (quantitatively and qualitatively) were
performed using an Olympus microscope (Olympus
corporation, Tokyo, Japan) and immersion oil at
magnification x 100. Also, the presence or absence of
dentinal bridge was observed.

The histopathologic analysis was categorized into 3
grades according to the density of inflammatory cells,
described as inflammation of pulp soft tissue, such as
hyperemia, necrosis, the presence or absence of
odontoblastic layer, the changes of pulp hard tissue, or
dentinal bridge formation including location continuity
(6) (Table 1). The four canines related to one cat were
evaluated and categorized without any intervention.
The statistical analysis was performed by SPSS
software, X°, Fisher’s Exact, Mann Whitney, and
Kruskal-Wallis tests. The level of significance chosen
in all statistical tests was p<0.05.

Results

The treatment results of both study groups are
shown in Table 2. In both groups, treated with MTA
and capsaicin, the inflammation was decreased during
weeks 1, 2, and 4.
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Table 1. The utilized criteria for histopathologic evaluation of cat’s pulp (6)

Soft tissue changes

Hyperemia Less than 3 blood 3-5 blood vessels More than 5 blood
vessels vessels

Necrosis No necrosis A sign of necrosis

Odontoblast layer cells Absence of cells Presence of cells

Table 2. Comparison of indicators of treatment response in the groups treated with MTA and Capsaicin
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Less inflammation was seen in MTA group but
there was no statistical difference between the two
groups (Figure 1).

In the group treated with capsaicin, necrosis was
observed in every 12 samples, but in the other group
treated with MTA, only 1 pulp necrosis was seen in the
first week (p=0.000).

4 —
3 —
=
2 >
Ly Intensity of
inflammation
At
c CImita
g L1} Hintermediate
o 47 .Intense
3 = 0
)
=]
[1)]
2 2
o
=
.

1.00 2.00 4.00

Week

Chart 1. Comparison of inflammation severity
between MTA and Capsaicin groups

In the cases treated with MTA, the formation of
odontoblastic layer was seen in 3 samples but none in
cases treated with capsaicin (Figure 2).Although no
statistical difference was seen between the two groups
in other treatment varieties during those weeks, in total,
the group treated with MTA had better response to the
treatment (Table 2).

Figure 1. Inflammation in the group treated
with Capsaicin

11

Figure 2. Formation of odontoblastic layer in the
group treated with MTA

Discussion

In the present study, pulp necrosis (sign of
necrosis) was seen in all the samples of capsaicin
group, but only one necrosis was observed in MTA
group after one week of treatment, and this difference
is statistically significant. The result of necrosis in
capsaicin group was similar to the results of the study
of Hiura et al. (7) on rats. They demonstrated that
necrosis was more than apoptosis in response to
capsaicin.

Less occurrence of necrosis in MTA group was
similar to the numerous previous studies. MTA is the
least cytotoxic dental material (8-10). In this study, in
both study groups, the inflammation decreased during
weeks 1, 2, and 4. Less inflammation was seen in MTA
group but there was no statistical difference between
the two groups. Demir, Bilek et al. (11) used low and
high dose of capsaicin on the modulation of systematic
inflammatory response in different states of septicemia
in rats. They demonstrated that low dose of capsaicin
increased the anti-inflammatory effect of interleukin 10
(IL-10) and decreased the proinflammatory cytokine,
NOX (nitrite/nitrate), and tissue MAD (Malondialdehyde)
in the mice with septicemia.

According to Spiller et al. (12) Capsaicin could
block the inflammatory cytokine in inflammation site.
This hypothesis may justify the present study. Haung et
al. (13, 14) declared that the amount of IL-4 and IL-10
increases significantly in the presence of MTA, and
this may cause the anti-inflammatory effect of MTA.

Yoshimura et al. (15) used 1% capsaicin cream in
their study. At first, it creates neurogenic inflammation
(inflammation with neural origin), but then blocks the
transmission of pain. In the current study, the
frequency of hyperemia did not have significantly
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difference between the two groups. In the study
performed by Liu et al. (16) on cats, they demonstrated
that the local use of capsaicin increased the circulation
of tooth pulp and repeated exposure to capsaicin
decreased the circulation. Hargreaves et al. (17) stated
that adrenergic agonist due to its direct effect on
susceptible pain receptors to capsaicin, relieves the
pain and changes the blood circulation through the
vascular obstruction and interrupts the transpiration of
peripheral neuropeptides.

According to present studies, MTA had no adverse
effect on capillary blood flow, and can only be
effective on vasoconstriction (14). In our study, the
formation of dentinal bridge was observed in 4 samples
of MTA group, while there was no case of dentinal
bridge formation seen in Capsaicin group. According
to the study of on rats, MTA increased the
mineralization through pulpal cells stimulation, and
also increased bone morphogenic protein-2. Andelin et
al. (14) reviewed the presence of dentin sialoprotein
(DSP) after pulp capping with MTA.

They declared that according to DSP-positive
staining of MTA capped pulps, the formed hard tissue
under MTA treatment is more similar to dentine.
According to the results of this study and the previous
studies, Capsaicin can decrease the severity of
inflammation, but it is ineffective in dentinal barrier
formation.
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