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The aim of this study was to histologically examine the periapical region of dog teeth with regard to the 
inflammatory and resorptive effects of 0.025 and 0.05% capsaicin when introduced into the root canal. 
Fifty-four root canals were prepared and filled with the following: Group I (calcium hydroxide paste; 
control group), Group II (0.025% capsaicin and calcium hydroxide paste), and Group III (0.05% capsaicin 
and calcium hydroxide paste). Serial sections of the teeth were prepared for histomorphological 
descriptive analysis of the periapical region at 7, 14, and 30 days. The results presented a favorable 
diagnosis, in which resorption and inflammation were found in all groups, followed by tissue repair. 
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INTRODUCTION 
 
The periapical region is a complex structure that 
surrounds the tooth apex with distinct cementum, 
periodontal ligaments, and alveolar bone. This region has 
a high capacity for repair, because clinical procedures 
maintain the tissue integrity (Leonardo, 2005). Tissue 
repair is a process by which the modified periapical 
tissues are replaced by original tissue to restore its 
function and architecture. Inflammation and repair are 
independent entities that form part of the tissue injury 
response process (Trowbridge and Emiling, 1997). The 
material used to seal the root canal is an important factor 
for prognosis and may directly interfere with repair. 
Calcium hydroxide is a white, fine, and odorless powder. 
It is the most widely used intracanal dressing, because of 
its   biological  and  antimicrobial  effects,  and  its  use  in 
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endodontic procedures has been well established 
(Maekawa et al., 2011), in addition to having excellent 
biological qualities (Binnie and Rowe, 1973). Capsaicin is 
a pungent ingredient found in a wide variety of red 
peppers of the genus Capsicum. It has been used 
topically on the oral mucosa for the treatment of 
neuropathic pain (Vickers et al., 1998). Its mechanism of 
action consists of nociceptor binding, with initial neuronal 
excitation and increased local sensitivity. At this stage, 
capsaicin application is associated with burning and 
stinging sensations and cutaneous vasodilation (Flores et 
al., 2012).The adverse effects of topical capsaicin, the 
intensity of which depends on the concentration of the 
formulation, are mainly derived from the necessity for 
repeated applications that compromise patient adherence 
to treatment (Flores et al., 2012) The hypothesis of this 
study was that the introduction of intracanal capsaicin 
may eliminate the burning sensation and reduce the need 
for repeated applications. However, the dental and 
periodontal tissue response to contact with this 
substance is  unknown.  Therefore,  the  aim of this study  



Pavan et al.         497 
 
 
 

 
 

Figure 1. Time course for the entire experiment. 
 
 
 

was to histopathologically evaluate the effects of 
intracanal capsaicin administration on periapical tissue in 
dog teeth. 
 
 
MATERIALS AND METHODS 
 
Three adult beagle breed dogs, weighing an average of 15 kg, were 
used in this study. The research was approved by the Ethics in 
Animal Research Committee of the State University of Maringá in 
compliance with the Ethical Guidelines of Animal Experimentation 
(protocol no. 013/2011-CEEA/UEM). The analyzed teeth included 
the central and lateral incisors, second and third upper premolars, 
and second, third, and fourth lower premolars, totaling 54 root 
canals. 

 
 
Endodontic procedure 

 
The animals were intravenously anesthetized with 0.03 mg/kg of 
0.2% acepromazine and 3 µg/kg fentanyl citrate, and Ringer's 
lactate solution was administered to maintain venous access. 
Anesthesia was induced with intravenous 3 mg/kg propofol and 2 
mg ketamine to 10% (8 mg/kg ketamine; Agener Union Chemical 
Pharmaceutical National, Brazil). Anesthesia was maintained with 
isoflurane, and 0.5% bupivacaine was used for local anesthetic 
block.  

The endodontic procedure began with absolute isolation of the 
tooth, and then the pulp chamber was accessed with a 1090 
cylindrical diamond bur. The pulp tissue was extirpated with #15 K- 
files.  

The teeth were instrumented over #50 K-files using the crown-
down technique at the canal dentin-cement limit determined by 
touch. During instrumentation, the root canals were irrigated with 
2.5% sodium hypochlorite. The apical foramen was cross-sectioned 
with Gates Glidden n1 (Dentsply/Maillefer Instruments SA) and was 
radiographically confirmed. Ethylenediaminetetraacetic acid was 
used for 3 min for smear layer removal, followed by final irrigation 
with 2.5% sodium hypochlorite. Afterward, the root canals were 
filled with the following: Group I (control group; calcium hydroxide + 
propylene glycol + topical anesthetic), Group  II  (calcium  hydroxide 

+ propylene glycol l + topical anesthetic + 0.025% capsaicin), and 
Group III (calcium hydroxide + propylene glycol + topical anesthetic 
+ 0.05% capsaicin). 

The cavities were sealed with mineral trioxide aggregate (MTA) 
(Ângelus, Ind. de Produtos Odont. Ltda, Londrina, Brazil), Cimpat 
(Septodont, Brasil Ltda, Barueri, Brazil), and composite resin 
(Charisma, Heraeus Kulze, São Paulo, Brazil). 
 
 
Experimental time course 
 
The experimental procedure was split into three periods, each 
involving 18 root canals, with six canals from each dog. Fifteen 
days after the first experiment, the second experiment was 
conducted, followed 7 days later by the third experiment (Figure 1). 
Analyses were performed at intervals of 7, 14, and 29 days. 

Finally, the dogs were euthanized with an overdose of anesthetic 
7 days after the last experimental period. The maxillaries were cut, 
fixed in 10% formalin for 10 days, and decalcified in sodium citrate 
and formic acid for 25 days. Each tooth with sustention tissue was 
then processed for embedding in paraffin. Sections (6 µm) were cut 
and stained with hematoxylin and eosin. 

The histomorphological parameters were based on Holland et al. 
(2007). Chronic or acute inflammatory infiltrate was subjectively 
classified as absent, mild, moderate, or severe. Fibrosis and 
mineral tissue resorption of the dentin, cementum, and bone were 
classified as being present or absent. 

 
 
RESULTS AND DISCUSSION 
 
Inflammation is a defense mechanism that promotes the 
repair of damaged tissue. When successful, the inflam-
matory process promotes the destruction and elimination 
of the injurious agent, followed by repair.In this study, 7 
days after the first root canal dressing in the control group 
and 0.025 and 0.05% capsaicin groups, acute moderate 
cellular infiltrate was observed in the periapical region 
with neutrophilic predominance. The surrounding area of 
the root apex, previously occupied by the  alveolar  bone,   
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Figure 2. Control teeth’s section after 7 days of root canal filling at 4X (A) and 20X (B), showing dentin (a), cementum 
(b), root canal (c), apical overinstrumentation (d), calcium hydroxide paste overfilling (e), cementum resorption (+), bone 
resorption (star) and presence of moderate inflammation (*). 

 
 
 

 
 

Figure 3. Teeth’s section after 7 days of root canal filling  with capsaicin paste 
0.025% at 4X, showing dentin (a), cementum (b), root canal (c), apical 
overinstrumentation (d), paste overfilling (e), bone resorption (star) and  
moderate inflammation (*). 

 
 
 

was filled with loose connective tissue and richly vas-
cularized. Granules of calcium hydroxide were visualized 
inside the macrophages and dispersed in loose connec-
tive tissue. The interaction between calcium hydroxide 
and capsaicin did not promote this qualitative change in 
the infiltrate (Figures 2, 3, and 4). These data indicate 
that capsaicin, regardless of the concentration, did not 
demonstrate an irritating potential during the 7 days 
period. 

On the 14th day evaluation of the cellular and tissue 
response, the morphology of the periradicular region was 

similar to the morphology observed on the 7th day. The 
process of granulated tissue formation that corresponded 
with a subchronic inflammatory process and the initiation 
of repair was visualized (Figures 5, 6, and 7). The asso-
ciation with capsaicin did not promote a differential 
response when compared with the control group, 
demonstrating that capsaicin did not have a synergistic 
effect in the formation of this tissue (that is, it did not 
interfere with subchronic inflammatory mechanisms). 

On day 30, a moderate inflammatory process was still 
observed, with a predominance of macrophages (Figures  
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Figure 4. Teeth’s section after 7 days of root canal filling  with capsaicin paste 0.05% at 10X (A) and 100X (B), showing 
dentin (a), cementum (b), root canal (c), apical overinstrumentation (d), cementum and dentin resorption (+),  bone 
resorption (star), giant cell (circle), alone macrophages (m) and moderate inflammation (*).  

 
 
 

 
 

Figure 5. Control teeth’s section after 14 days of root canal filling at 4X, showing dentin 
(a), cementum (b), root canal (c), apical overinstrumentation (d), and presence of 
moderate inflammation (*). 

 
 
 

8, 9, and 10). Dense connective tissue circumscribed the 
infiltrate (Figures 8B and 10B). The resorption of 
hydroxyapatite granules was detected, reflected by its 
presence inside the vessels and macrophages (Figure 
11), giant cells that phagocytized the extravasation 
material, and a reduction of blood vessels (Figure 4B). 

Dogs have several foramens, rather than a single apex 
foramen (Masson et al., 1992). For this reason, creating a 
central foramen is necessary in experimental dog 
models, which is achieved by overinstrumentation of the 

apex to cause injury (Holland et al., 1979). This trauma 
induces an inflammatory response that results in the 
release of cytokines and the promotion of hard tissue 
resorption. Therefore, the inflammatory process and 
resorption observed in all of the groups in the present 
study are related to the methodology. 

Cementum, dentin, and bone resorption was present in 
all of the groups at 7, 14, and 30 days. At these times, 
clasts was observed in the hard tissue surface associated 
with  mononuclear   cells located  peripherally, generating  
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Figure 6. Teeth’s section after 14 days of root canal filling with capsaicin paste 0.025% at 10X (A) and 20X (B), 
showing dentin (a), cementum (b), root canal (c), apical overinstrumentation (d), paste overfilling (e), fibrosis area (f), 
bone resorption (star) and  moderate inflammation (*). 

 
 
 

 
 

Figure 7. Teeth’s section after 14 days of root canal filling  with capsaicin paste 0.05% at 4X (A) and 10X (B) 
showing dentin (a), cementum (b) root canal (c), apical overinstrumentation (d), fibrosis area (f) , bone resorption 
(star) and  moderate inflammation (*). 

 
 
 

 
 

Figure 8. Control teeth’s section after 30 days of root canal filling at 4X (A) and 100X (B), showing dentin (a), 
cementum (b), root canal (c), apical overinstrumentation (d),  presence of fibrosis area (f), bone resorption (star) and 
mild to moderate inflammation (*). 
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Figure 9. Teeth’s section after 30 days of root canal filling with capsaicin paste 
0.025% at 10X showing dentin (a), fibrosis area (f) and  moderate inflammation (*). 

 
 
 

 
 

Figure 10. Teeth’s section after 30 days of root canal filling with capsaicin paste 0.05% at 10X (A and B) showing 
dentin (a), root canal (c), apical overinstrumentation (d), paste overfilling (e), fibrosis area (f) and  moderate 
inflammation (*). 

 
 
 

an irregular surface (Figure 12). Apical resorption (that is, 
cementum and dentin) results in a shortening of the tooth 
long axis and decreased periodontal support. In the three 
analyzed periods, apical resorption was superficial 
(Figure 2B) and did not affect the function and tooth 
support in the alveolus. In these kind of experiments, a 
resorption process greater than 3 mm is necessary 
(Kalkwarf et al., 1986).Introducing calcium hydroxide in 
the root canal influences the resorption area, preventing 
osteoclast activity and stimulating the repair process. 
This occurs because of the presence of calcium ions that 
activate adenosine triphosphate-dependent calcium, 
which is associated with hard tissue  formation  (Tronstad 

et al., 1981) and alkaline phosphatase because of its high 
pH and may initiate or promote mineralization (Torneck 
and Howley, 1983). In this study, calcium hydroxide only 
had an alkalization effect on the dentinal structure that 
was insufficient to stop inflammation, because the 
primary causal factor, the extravasation material, was still 
present. The association between calcium hydroxide and 
capsaicin did not affect the resorption profile observed at 
any of the experimental periods. Capsaicin is a sub-
stance that relieves pain (Marino et al., 2010) by acting 
on sensory nerve endings and temporarily inhibiting 
substance P and other mediators involved in analgesia. 
The  topical  application  of  capsaicin  is  widely  used  in  
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Figure 11. Control teeth’s section after 30 days of root canal filling at 100X (A) and (B), showing hydroxyapatite granules 
inside the vessels (A) and hydroxyapatite granules inside the macrophages (B). 

 
 
 

 
 

Figure 12. Teeth’s section after 30 days of root canal filling with capsaicin paste 0.05% at 40X (c) 
Clasts cells on the surface. 

 
 
 

experimental pain models to stimulate receptors on 
sensory nerve fibers (Frot et al., 2004). It is topically 
applied on the nasal mucosa in animals (Lundblad, 1984) 
and humans (Geppetti et al., 1988), oral mucosa (Baad-
Hansen et al., 2003), skin of primates and rodents (Alber 
et al., 1989), and tongue in humans (Szolcsanyi, 1977). 
However,  from  a  morphological perspective, no  reports 

have described the reaction of periapical tissues after 
intracanal capsaicin administration.Capsaicin is an irritant 
and it is painful. These factors may interfere with the 
inflammatory process and repair. Our data showed that 
capsaicin administered by the intracanal route did not 
affect the inflammatory response or resorption. Overall, 
the present results provide support for  the  future  clinical  



 
 
 
 
use of capsaicin for intracanal dressing in dental patients 
who suffer from neuropathic pain, such as atypical 
toothache. 
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