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Background and Objective: This paper aims at analyzing the effect of the inflammatory 10 

periodontal disease condition on the peripheric nerve regeneration. Methods: Thirty-two male rats 11 

were used and divided in 4 groups: control (CG); periodontitis (PG); nerve injury (IG); 12 

periodontitis with nerve injury (IPG). On the first experiment, the animals were submitted to a 13 

bilateral ligature around the lower first molars. Then, on the fifteenth day, they were submitted to a 14 

peripheral nerve injury and euthanized on the thirtieth day, then, their sciatic nerve and their right 15 

hemimandibles were collected. Results: The induction of the periodontitis was proved by the 16 

histomorphometric of the mandible. When it comes to the nerve morphometric analysis, there was 17 

no difference among the nerve fibers groups (NF) compared to the viable FN longer than 4 18 

micrometers (µm), CG and PG presented higher quantity of IG and IPG, on the less than 4 µm 19 

fibers, being similar in these groups. CG and PG presented smaller quantity of nonviable fibers. 20 

The NF diameter, axon and myelin sheath, CG and PG presented diameters longer than 4µm, while 21 

only the MS presented shorter than 4µm difference, CG presented a longer diameter than IG and 22 

IPG. All groups depicted similar quantities of blood vessels, conjunctive tissue and cell nuclei 23 



 

density, CG and PG presented lower values than the other groups. Conclusion: Therefore, it can 24 

be suggest that induced periodontitis did not influence the sciatic nerve process of regeneration. 25 

Keywords: Periodontitis, Inflammation, Sciatic Nerve,Nerve Crush, Nerve Regeneration. 26 

Introduction 27 

The periodontitis  is responsible for destroying the supportive tissue of the teeth, as it 28 

stimulates an unbalance condition on the buccal region, promoting the growth of bacteria and 29 

bacterial plaque as well as triggering local and systemic inflammation1. 30 

This systemic inflammation is originated by pro-inflammatory cytokines released at the 31 

periodontal infection spot, which infiltrates on the blood system and reach other places, being, that 32 

way, related to the increase of systemic changes, such as cardiovascular diseases, cerebrovascular, 33 

atherosclerosis and Alzheimer’s disease2,3. The action mechanisms, though, are still not yet 34 

clarified4. 35 

Another known inflammatory condition is the peripheric nerve injury (PNI), which is 36 

common and can decrease the patient’s life quality, resulting in impairments in the long-term.  37 

When the injuries cause damages only on the axons and their myelin sheath, they are characterized 38 

as a second level injury, axonotmesis type, without any damage to the epineurium, being 39 

mechanical traumas the most common cause5-7.  40 

After the injury, a series of molecular and cellular change occur in the nerve, 41 

characterizing the Wallerian degeneration, in which the axon and the myelin sheath (MS) suffers 42 

degeneration8, leading to a macrophagic influx and Schawnn cells proliferation, responsible for the 43 

removal of these structures, creating a local inflammatory response due to the increase of pro-44 

inflammatory cytokines expression, as a factor of alpha tumor necrosis (TNF-α), interleukin 1β 45 

(IL1β) and (IL6)9,10. 46 

When this stage is accomplished, the Schawnn cells align themselves forming a band of 47 

Bungners11, mainly source of neurotrophic factors, relevant to the axon regeneration7, however, the 48 

complete recovery is not very common, as it can be misdirected or associated with neuropathic 49 

debilitating pain, often triggering a responsive inflammatory chronic reaction in this tissue12. 50 



 

Gurav3  proposed a possible periodontitis association with the nerve injury, in which the 51 

periodontitis through a systemic inflammation, would be responsible for the exacerbation of the 52 

neuro degeneration, serving as a source of pro-inflammatory systemic factors, capable of effecting 53 

the vascular integrity of the brain and which could perpetuate the chronic inflammatory process by 54 

the activation of an innate immune response. Although the mechanism between the relation 55 

between the periodontitis and the decrease of the cognitive Alzheimer’s disease is not clear yet, 56 

there is increased evidences to support the role of the systemic disease evolution.  57 

This way, this study aimed at analyzing the effect of the inflammatory condition of the 58 

periodontal disease upon the experimentally induced peripheric nerve regeneration.   59 

 60 

Material and methods 61 

The research was carried at the Injury and Physical Therapy Resources Study Laboratory 62 

(LELRF) in partnership with the Structural and Functional Biology Laboratory of the Western 63 

State University of Parana (UNIOESTE). All experimental procedures were submitted and 64 

approved by the Ethical Committee of Animal Use of UNIOESTE(certificate number 07/18 - 65 

CEUA - UNIOESTE). 66 

 67 

Sample Group 68 

Thirty-two males Wista rrats were used, 8 weeks old, weighting an average 250g, from 69 

the UNIOESTE central vivarium. The animals remained at the sectorial vivarium of LELRF, under 70 

controlled conditions of temperature (23 ± 2º C) and light (cycle of light-dark-of 12 hours), they 71 

received water and commercial rat food at all times. The animals were distributed randomly in 4 72 

groups of 8 animals in each:  73 

 Control Group (CG), did not suffer intervention; 74 

 PeriodontitisGroup (PG), submitted to the induction of periodontitis experimentalprocedure 75 

by ligature on the first day of the experiment;  76 



 

 Nerve Injury Group (IG), submitted to a nerve injury after the fifteenth day of the 77 

experiment; 78 

 Periodontitis with Nerve Injury Group (IPG), submitted to a periodontitis 79 

experimentalinduction by ligature and nerve injury; 80 

All animals were euthanized after the thirtieth day of the experiment.  81 

 82 

Induction of Periodontal Disease Protocol / Experimental Periodontitis 83 

On the experiment’s first day, the animals of the group PG and IPG weighted and 84 

anesthetized with ketamine (100 mg/Kg), xylazine (50 mg/Kg) (Sespo Industry and Trade Ltda, 85 

São Paulo, Brazil), by via intraperitoneal, placed on the appropriate operatory table, which allowed 86 

easier access upon the teeth on the posterior jaw region. With the support of a modified pinch and 87 

an explorer probe, cotton ligatures number 40 were placed around the lower right and left first 88 

molar. This ligature acted irritating the gingival margin for 30 days, provoking the accumulation of 89 

bacterial plaque and, consequently, the development of the periodontal disease13. 90 

 91 

Compression injury of the sciatic nerve experimental model   92 

On the experiment’s 15th day, previous to the surgery procedure of compression injury 93 

of the sciatic nerve, the IG and IPG group were weighted and anesthetized.  A trichotomy was 94 

carried on the posterior region of the left thigh and, after, with the support of scalpel, and incision 95 

parallel to the fibers of the biceps femoral muscle was done to expose the sciatic nerve and, 96 

consequently, its compression with a haemostatic pinch, for 30 seconds. The pressure of the pinch 97 

was the same in all animals, having as a reference the second rack’s teeth, all of them done by the 98 

same person, with anepineural suture placed as a mark in the injured spot 14,15.  99 

 100 

Animal euthanasia  101 

On the experiment’s last day (30th), all animals were weighted and anesthetized, a 102 

dissection done, followed by the removal of 2 cm of the sciatic nerve, distal to the compression 103 



 

procedures, for a morphological nerve tissue analysis. Soon after, the animals were euthanized by 104 

guillotine decapitation and their left hemimandibles collected for posterior radiographic analysis.  105 

 106 

Mandible histomorphometric analysis  107 

After the animals’ euthanasia, the right hemimandibles side were collected, dissected and 108 

fixed in a solution of 10% formaldehyde, for 24 hours. After this period, distilled water was used 109 

to wash them and trichloroacetic acid (TCA) of 5% was used to decalcify for about 14 days. The 110 

samples were dehydrated for 1 hour and half in alcohol 70%, 80%, and 90% and overnight alcohol 111 

95%. Next day, they were put on alcohol 100% in 4 baths of an hour each. 112 

After that, the material was diaphanized, impregnated and included in paraffin. Later on, 113 

microtomy was done, with 7μm cuts in a microtome (Hestion®, ERM3000, Daintree Scientific, St. 114 

Helens, Australia) and the slides colored with hematoxylin and eosin.  115 

The measurement of the alveolar bone crest was done through a microscope attached to a 116 

computer, which permitted capture images, through the software LazEz®. A measurement of the 117 

shorter distance between the top of the buccal alveolar crest and the cementum-enamel junction 118 

was done using an analyzing program of images Image Pro-plus 6.0 software. The measurements 119 

were repeated once a day, in three different days, and then an average of the values was done16. 120 

 121 

Sciatic nerve histomorphometric analysis 122 

The first fragment collected near the nerve injury was put in paraformaldehyde 7% in 123 

PBS (pH 7,4), for 24 hours and, then, placed in glycine and after fixed in osmium tetroxide 2% in 124 

PBS, dehydrated, diaphanized, infiltrated and put in blocks of histological paraffin to obtain the 125 

transverse cuts of the nerve with a thickness of 5 µm17. Later on, the histological slides were 126 

assembled, with 100x objective microphotography (4 fields), and analyzed through the Image Pro-127 

plus 6.0 software. 128 

The collected images were analyzed according to following parameters: total number of 129 

nerve fibers, total number of viable fibers and total number of nonviable fibers (the ones that did 130 



 

not present definite layout permitting measurement) axon diameter, nerve fiber diameter and 131 

myelin sheath thickness (given by the axon diameter minus the nerve fiber, divided by 2). 132 

Aiming at distinguishing the nerve fibers with longer or shorter diameters, we used as a 133 

basis Mazzer et al.18 and Livnat et al.19 studies, which described the distinction of the longer and 134 

shorter fibers injury on the sciatic nerve, the reference of measure being 4 µm for an analysis of 135 

the nerve fiber, higher or equal to 4µm were considered longer diameter and fibers with less than 4 136 

µm. Four pictures of each cut were taken, regarding of each part of the image, right and left 137 

superior quadrant, right and left inferior quadrant, on the 100x objective. The analysis was done in 138 

a blind way when it comes to the groups, 25 fibers of higher diameters were measured and 25 of 139 

lower diameter per quadrant, totalizing 200 fibers per nerve, or even in its totality, when it did not 140 

reach the number of fibers. 141 

The second distal nerve injury fragment was fixed in paraformaldehyde 7% for 24 hours, 142 

following the histological routine procedure for the inclusion in histological paraffin and then cut 143 

transversally with 5µm thickness. After that, colored with hematoxylin and eosin and 144 

microphotographed in four fields, with the 100x objective, aiming at counting the cell nuclei and 145 

blood vessels in the Image Pro-plus 6.0 software. The exclusion borders were included in the 146 

numbers, the analyzed object that touched the superior left borders, while the exclusion border was 147 

the right inferior one. The conjunctive tissue was quantified through Masson Trichrome coloring 148 

through counting the pixels using a rule of three, given by the quantity of conjunctive tissue 149 

divided by the quantity of pixels in the image, in the Image Pro-plus 6.0. 150 

 151 

Data Analysis 152 

 The results were expressed and analyzed through a descriptive and inferential 153 

statistics analysis. Firstly, they were evaluated by its normality according to the Shapiro-Wilk test 154 

and, as they presented normal distribution, the Anova unidirectional test was used, followed by the 155 

Tukey test when there was a significant difference. The variable numbers were analyzed through 156 

the BioEstat 5.0 test. We considered it significant when p<0.05.  157 



 

 158 

 159 

Results 160 

 161 

Measuring the distance between the alveolar bone crest to the lower first molar cementum-162 

enamel junction 163 

By the measurement of the distance between the alveolar bone crest to the lower first 164 

molar cementum-enamel junction, we could verify that there was a loss of supportive tissue from 165 

the animals exposed to the experimental periodontal disease (p<0,05), showing effectivity 166 

regarding the induction of the periodontal disease on the alveolar bone tissue (Table 1). 167 

 168 

Table 1 - Measuring the distance between the alveolar bone crest until the lower first molar 169 

cementum-enamel junction. 170 

Group Average 

CG 17.18 ± 3.47 A 

PG 34.38 ± 9.73 B 

IG 17.08 ± 3.56 A 

IPG 34.59 ± 9.68 B 

CG, control group; PG, periodontitis group; IG, nerve injury group; IPG, periodontitis group with 171 

nerve injury. Different letters indicate significant statistic difference. Values represent an average 172 

± standard deviation. 173 

 174 

Nerve fibers total, viable and nonviable nerve fibers 175 

In regards of total number of nerve fibers, there was no statistic significant difference 176 

among the groups (p=0,625). For the quantity of nonviable nerve fibers of the CG and PG groups, 177 

they present similar behaviors, when it comes to the groups that had a peripheric nerve injury, IG 178 

and IPG, they showed an increase on the number of nonviable fibers (p<0,05), (Image 1A).  The 179 

total number of longer than 4 µm viable nerve fibers, the CG and PG presented similar results, the 180 

groups that had the peripheric nerve injury showed a decrease on the total number of viable fibers 181 



 

(p<0,05). For fibers shorter than 4 µm, the PG presented the lowest quantity number of viable 182 

fibers than the CG and IPG (p<0,05), (Image1B). 183 

184 

 185 

Image 1 - A- Nerve fibers total viable and nonviable. B- - Nerve fibers total viable, fibers total 186 

longer and shorter than 4 micrometers. CG, control group; PG, periodontitis group; IG, nerve 187 

injury group; IPG, periodontitits disease group with nerve injury. Different letters indicate 188 

significant statistic difference. Values represent an means ± standard deviation. 189 

 190 

Nerve fibers diameter 191 

On the analysis of the longer than 4 µm nerve fibers diameter, CG and PG presented 192 

similar results, while the other groups that had the peripheric nerve injury showing a decrease on 193 

the fiber never diameter (p<0,05).  For shorter than 4 µm fibers, there was no difference among the 194 

groups (p=0.219) (Table 2). 195 

Table 2 - Nerve fibers diameter, longer and shorter than 4 micrometers.  196 

Group > 4 µm < 4 µm 

CG 86.95 ± 0.68 A 29.44 ± 0.17 A 

PG 88.65 ± 0.70 A 29.18 ± 0.25 A 

B

A



 

IG 44.77 ± 0.09 B 30.86 ± 0.11 A 

IPG 45.20 ± 0.23 B 30.62 ± 0.30 A 

CG, control group; PG, periodontitis group; IG, nerve injury group; IPG, periodontitis group with 197 

nerve injury, µm – micrometers, > - longer, < - shorter. Different letters indicate significant 198 

statistic difference. Values represent an average ± standard deviation. 199 

 200 

Axon diameter 201 

Regarding the axon shorter than 4 µm diameter fiber diameter, CG and PG presented 202 

equivalent results, while the groups that had peripheric nerve injury showed a decrease on the axon 203 

diameter (p<0,05). For shorter than 4 µm fibers, the CG presented a shorter value than the other 204 

groups (p<0,05), (Table 3). 205 

 206 

Myelin Sheath Thickness 207 

For longer than 4 µm fibers, the CG and PG presented similar results, the other groups 208 

who had the peripheric nerve injury showed a decrease on the number of myelin sheath thickness 209 

(p<0,05). While the other shorter than 4 µm fibers, CG presented a higher number of thickness 210 

than the groups with peripheric nerve injury (p<0,05), (Table 3). 211 

Table 3 -Axon diameter, longer and shorter than 4 micrometers. Myelin Sheath Thickness of 212 

fibers longer and shorter than 4 micrometers. 213 

 Axon Myelin Sheath Thickness 

Group > 4 µm < 4 µm  > 4 µm  < 4 µm  

CG 42.23 ± 0.18 A 14.08 ± 0.16 A 1.60 ± 0.54   A 0.77 ± 0.06 A 

PG 45.46 ± 0.26 A 17.25 ± 0.12 B 1.80 ± 0.44   A 0.67 ± 0.04 AB 

IG 26.07 ± 0.20 B 18.28 ± 0.12 B 0.93 ± 0.06 B 0.62 ± 0.02 B 

IPG 26.66 ± 0.23 B 19.14 ± 0.14 B 0.92 ± 0.10 B 0.65 ± 0.06 B 



 

CG, control group; PG, periodontitis group; IG, nerve injury group; IPG, periodontitis group with 214 

nerve injury, µm – micrometers, > - longer, < - shorter. Different letters indicate significant 215 

statistic difference. Values represent an average ± standard deviation. 216 

Quantifying the blood vessels, cell nuclei and conjunctive tissue percentage  217 

There was no significant statistic difference on the blood cells analysis among the groups 218 

(p=0,41). Regarding the cell nuclei, CG and PG presented similar behaviors; the groups submitted 219 

to the peripheric nerve injury presented higher cell nuclei cell density (p<0,05). Besides that, the 220 

IPG presented a smaller value in relation to the IG (p<0,05). The results of the conjunctive tissue 221 

were equivalent for the CG and PG, the groups submitted to the peripheric nerve injury presented a 222 

higher conjunctive tissue percentage (p<0,05), (Table 4). 223 

 224 

Table 4 – Quantifying the blood vessels, cell nuclei and conjunctive tissue percentage. 225 

Group Blood vessels (n) Cell nuclei (n) Conjunctive tissue (%) 

CG 14.0 ± 5.33    A 115.6 ± 20.9 A 2.38 ± 0.27 A 

PG 9.4 ± 0.89      A 109.8 ± 15.1 A 2.22 ± 0.25 A 

IG 15.0 ± 4.35    A 431.6 ± 88.9 B 3.25 ± 0.21 B 

IPG 15.8 ± 10.63  A 319.4 ± 75.0 C 3.54 ± 0.45 B 

CG, control group; PG, periodontitis group; IG, nerve injury group; IPG, periodontitis group with 226 

nerve injury. Different letters indicate significant statistic difference. Values represent an average 227 

± standard deviation. 228 

 229 

Discussion 230 

Up until this moment, we could not find studies that would associate PNI with 231 

periodontitis, this way our research aimed at evaluating the effects of these two conditions 232 

associations, once the periodontitis is a disease of inflammatory characteristics. Other studies, 233 

however, have increasingly related the periodontitis as a risk factor for the development of 234 

systemic diseases, through the inflammation of its pathogenic agents would result in reaching the 235 

blood circulation of the affected individuals4,20,21. 236 



 

The sciatic nerve is formed of long nerve fibers, which originates from the lumbosacral 237 

plexus responsible for the motor and sensory characteristic of the lower limbs innervation.  Due to 238 

its long extension, traumas and ischemia, it can cause relatively common damages, causing inferior 239 

members disfunctions7. This way, the study of the peripheral nerve injury, several authors chosen 240 

for experimental compression injury models, classified by Seddon22an axonotmesis, that involves 241 

direct damages to the axon besides the focal de-myelinization, preserving the supporting structures 242 

and maintaining the epineurium continuity, which has the function of guiding the new axon to the 243 

regeneration of the target-organ23.  244 

In this current study, conducted for 37 days, 15 days after the experimental axonotmesis, 245 

it was possible to observe that all the groups presented a similar average in relation to the total 246 

number of fibers present in the sciatic, differing only in the number of viable and nonviable fibers, 247 

that being the CG and PG presented a higher number of viable fibers, while the nonviable fiber 248 

values were lower compared to the IG and IPG (Image 1A and 1B), these presented a higher 249 

number of nonviable fibers pointing at the studies of Antunes et al.14 when depicting that the PNI 250 

was responsible for structural changes in these nerve fibers. 251 

There was no reduction on the total nerve fibers in those injured groups, however, the 252 

nerve structures were shorter and thinner than the others, that means, in the IG and IPG there was a 253 

significant increase on number of fibers shorter than 4 µm (Table 2), showing a possible nerve 254 

regeneration, supporting the studies of Sta et al.24, which pointed at the recent regenerated axon 255 

presented a smaller diameter than the survival axon and yet not myelinated, explaining, then, the 256 

higher number of viable fibers in shorter than 4 µm diameters in these groups. 257 

According to Svennigsen and Dahlin25, deficiencies (MMP) 9 and 2 in special, harmed 258 

the re-myelinization interfering in the intranodal length and the regenerations of the Ranvier nodes, 259 

which could be suppressed by the systematic effects provoked by the established periodontal 260 

disease, which could cause an increase on the release of MMPs, after the inflammatory stimulus, 261 

among other actions taken to a destruction of local tissue that supports the teeth26.Still in 262 

accordance with Toregeani et al.26, the periodontitis increases the release and the production of 263 



 

pro-inflammatory factors as the prostaglandins, MMPs, IL 1 beta, IL6, TNF alfa and C-reactive 264 

protein and it decreases the IL10 and IL4 which are anti-inflammatory cytokines27, those act on the 265 

nerve regeneration, which means that the most elevated levels of circulating inflammatory 266 

biomarkers could play a role on the systemic disease contribution4.Our study, however, could not 267 

have been carried out without this action once that even on the IPG group presenting low numbers 268 

of viable fibers and more quantity of viable fibers in comparison with the IG, there was no statistic 269 

significant difference between them, those inflammatory characteristics, therefore, systematically 270 

triggered by the PD did not present sufficient factors to positively interfere, but, on the other hand, 271 

they also did not play any negative role on the nerve regeneration. 272 

The local inflammation on the PNI, consequently, is responsible for a series of 273 

histopathological events associated with morphological and functional changes, triggering the 274 

nerve degeneration and, soon after, the cleansing of myelinic and axon detritus, contributing for an 275 

environment of regeneration8, besides, this also results in the reorganization and proliferation of 276 

Schawnn cells, responsible for the neurotrophic factors of the axon growth10. This way, the 277 

systemic inflammation could be a factor to aggravate the local inflammation turning it into a 278 

dysfunction and increase on the local inflammatory process, making the nerve fiber degeneration 279 

worse, even though this change was not observed in our study. 280 

When it comes to the diameter of the nerve fiber, the axon and the myelin sheath, longer 281 

than 4 µm fibers, the CG and PG presented better results than the groups that were submitted to the 282 

PNI, highlighting that at the changes that may occur in their structures due to the PNI, where a 283 

decrease on these three structures occurs, also stated at the Antunes et al.14 studies, in which they 284 

observed their presence on thinner structures, indicating that it would be take a longer study time 285 

to register the significant data related to these structures’ diameter. 286 

On shorter than 4 µm fibers, there was no statistic significant difference on the nerve 287 

fiber’s diameter, while the axon diameter and the CG presented a shorter average than the others, 288 

pointing at an increase of these axons on groups submitted to PNI, which could be justified by the 289 

nerve regeneration that is taking place on these groups. Although the IPG was not significant, it 290 



 

presented a thicker MS than the IG, which could suggest the hypothesis that the periodontitis could 291 

have played a sensitizing effect on the MS regeneration, probably due to the release of MMP effect 292 

in systemic level, acting on the regeneration of this structure25. 293 

When we compared the CG and the PG with the groups submitted to the nerve injury, it 294 

was possible to observe the lower values of MS, showing that the re-myelinization was not yet 295 

totally present in these groups, result also found on the Sta et al.24 study, where they analyzed the 296 

electrophysiologic, behavior and morphologic parameters relation to the sciatic nerve in rats after 297 

the compression injury. They observed that the first signs of myelinization started after the 21st 298 

post-surgery day, highlighting that it would possibly require a longer time to study, register 299 

significant data, as this study could only be carried out up until the 15thperipheric nerve injury 300 

post-surgery day, not being possible to observe the complete de re-myelinization signs. 301 

Analyzing the blood vessels, we did not find statistic differences among the groups, it is 302 

known, however, that, after the nerve injury, angiogenesis occurs28. Relevant aspect, this fact 303 

points at the vessels injuries after the nerve injury, forming an endoneurial hematoma, and 304 

consequently ischemia, which can harm the nerve regeneration due to the lack of nutrients and 305 

support for the removal of the myelin and what was left of the axons29. It could have been, this 306 

way, in our study, a factor to harm the nerve regeneration as it did not observe an increase on the 307 

blood vessels quantity after the LNP. 308 

When it comes to the cells nuclei analysis and the conjunctive tissue percentage, the IG 309 

and IPDG showed higher values, that means, the PNI increases the number of the cell nuclei and 310 

the conjunctive tissue percentage. During the process of regeneration, the nerve fibers need to be 311 

restored quickly, before the bungner bands are closed, otherwise, a scar tissue occur in an 312 

inaccessible new innervation area30, which could have happened to the groups submitted to the 313 

PNI, justifying the increase on the cells nuclei due to the fibroblasts presence, resulting on a high 314 

number of endoneurial tissue. Apart from that, the inflammatory and Schawnn cells can be present, 315 

as after 15 days after the injury, it is still on the regeneration phase, that could occur about 7 to 28 316 

days after the injury24, phase characterized by the increase of these cells which will align and be 317 



 

responsible for the bungersbands formation, resulting in an environment rich in trophic factors, 318 

permitting an axonal regeneration and directing them to the distal stump6. 319 

Proving the efficiency of the experimental periodontitis model, the mandibles 320 

measurement made it possible to observe the distance between the alveolar crest until the animals’ 321 

lower first molar cementum-enamel junction, showing the effectiveness of the technique to induct 322 

the periodontal disease by ligature, resulting on the absorption of bone tissue. These findings are in 323 

accordance with the Nassar et al.13, studies that put these characteristics as signs of periodontitis 324 

occurrence.  325 

According to Toregeani et al.26, the development of periodontitis, after the inflammatory 326 

stimulus, an increase of the prostaglandins e2 and MMP occur, which leads to the extracellular 327 

gingival destruction and of the periodontal ligature, stimulating the reabsorption of the alveolar 328 

bone. The effect of the MMPs release and the bacterial proliferation are the activation of several 329 

cells such as fibroblasts, keratinocytes, macrophages and endothelial cells, responsible for the bone 330 

reabsorption through the element fragmentation of the extracellular osteoclasts matrix. 331 

 332 

Conclusion 333 

Therefore, up until it was possible to study, it can be conclude that the experimentally 334 

induced periodontal disease did not influence on the regeneration process of the nerve tissue after 335 

the induction of a peripheric nerve injury. 336 

 337 
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